This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at  http  :  //books  .  google  .  com/| 


Digitized  by  CjOOQ IC 


Digitized  by  CjOOQ IC 


Digitized  by  CjOOQ IC 


Digitized  by  CjOOQ IC 


Digitized  by  LjOOQ IC 


Digitized  by  CjOOQ IC 


V  J 


DEPARTMENT  OF  THE  INTERIOR 

UNITED  STATES  GEOLOGICAL  SURVEY 

GEORGE  OTIS  SMITH,  Director 


Wathb-Supply  Papisi  306 


SURFACE  WATER  SUPPLY  OF  THE 
UNITED  STATES 

1911 

Part  VL  MISSOURI  RIVER  BASIN 

ntBPABBD  Tnn>HR  THB  DZRBCTION'  OF  M.  O.  liBIOHTON 

BT 

W.  A.  LAMB,  W.  B.  FREEMAN,  and 
RAYMOND  RICHARDS 


WASHINGTON 

GOVERNMENT    PRINTING    OFFICE 
1914 


Digitized  by  VjOOQIC 


Digitized  by  CjOOQ IC 


CONTENTS. 

Page. 

Authorization  of  work 9 

Publications 10 

Definition  of  terms 12 

Convenient  equivalents 13 

Explanation  of  data 14 

Accuracy  and  reliability  of  field  data  and  comparative  results 16 

Cooperation  and  assistance 17 

DiviBion  of  work 18 

Appropriation  of  water 19 

Variations  in  State  water  laws 19 

Constitutional  provisions 19 

Colorado 19 

Wyoming 20 

Montana 21 

North  Dakota 21 

South  Dakota 21 

Nebraska 21 

Administzation  of  water  laws 21 

Colorado 21 

Wyoming 22 

Montana 22 

North  Dakota 22 

Nebraska 23 

Irrigation  districts 23 

The  Carey  Act 23 

Gaging  station  records 25 

Missouri  River  proper 25 

Red  Rock  River  above  Red  Rock  reservoir,  near  Alonida,  Mont 25 

Red  Rock  River  below  Red  Rock  reservoir,  near.Monida,  Mont 26 

Red  Rock  River  at  Lima,  Mont 28 

Beaverhead  River  at  Barratts,  Mont 30 

Jefferson  River  near  Silverstar,  Mont 32 

MisBOiud  River  near  Toston,  Mont 34 

Missouri  River  at  Cascade,  Mont 36 

Missouri  River  at  Fort  Benton,  Mont 38 

Tributary  basins 38 

Bighole  River  basin 38 

Bighole  River  near  Dewey,  Mont 38 

Ruby  River  basin 40 

Ruby  River  near  Alder,  Mont 40 

Pipestone  Creek  basin 42 

Pipestone  Creek  near  Whitehall,  Mont 42 

White  tail  Creek  basin 44 

Whitetail  Creek  near  Whitehall,  Mont 44 

Little  Whitetail  Creek  near  Whitehall,  Mont 45 

Gallatin  River  basin : 46 

West  Gallatin  River  near  Salesville,  Mont 46 

Deep  Creek  basin 48 

Deep  Creek  near  Townsend,  Mont : . . .  4S 

3 


Digitized  by  LjOOQ IC 


4  CONTENTS. 

Gaging  station  records— Continued. 

Tributary  basins — Continued.  Paga. 

Prickly  Pear  Creek  basin 50 

Prickly  Pear  Creek  near  Clancy,  Mont 50 

Prickly  Pear  Creek  at  East  Helena,  Mont 51 

Lump  Gulch  Creek  near  Clancy,  Mont 53 

Temnile  Creek  near  Helena,  Mont 55 

Sevenmile  Creek  at  Birdseye,  Mont 58 

Little  Prickly  Pear  Creek  basin 60 

Little  Prickly  Pear  Creek  near  Marysville,  Mont 60 

Little  Prickly  Pear  Creek  near  Canyon  Creek,  Mont 62 

Deadman  Creek  near  Marysville,  Mont 64 

Lost  Horse  Creek  near  Marysville,  Mont 65 

Marsh  Creek  near  Marysville,  Mont 66 

Dearborn  River  basin 67 

Dearborn  River  near  Clemons,  Mpnt 67 

Falls  Creek  near  Clemons,  Mont 7q 

Sun  River  basin 71 

North  Fork  of  Sun  River  near  Augusta,  Mont 71 

Sun  River  at  Sun  River,  Mont 74 

Willow  Creek  near  Augusta,  Mont 75 

South  Fork  of  Sun  River  at  Augusta,  Mont 77 

Ford  Creek  near  Augusta,  Mont 79 

Smith  Creek  near  Augusta,  Mont 81 

Marias  River  basin 83 

Marias  River  near  Shelby,  Mont 83 

Two  Medicine  River  at  Family,  Mont 85 

Badger  Creek  near  Family,  Mont 87 

Cutbank  Creek  at  Cutbank,  Mont 89 

Birch  Creek  near  Dupuyer,  Mont 91 

Dupuyer  Creek  at  Dupuyer,  Mont 93 

Dry  Fork  of  Marias  River  near  Valier,  Mont 95 

Teton  River  at  Strabane,  Mont 97 

Deep  Creek  near  Choteau,  Mont 100 

Musselshell  River  basin 102 

North  Fork  of  Musselshell  River  near  Delpine,  Mont 102 

North  Fork  of  Musselshell  River  near  Martinsdale,  Mont 104 

Musselshell  River  at  Harlowton,  Mont 106 

Checkerboard  Creek  near  Delpine,  Mont 108 

South  Fork  of  Musselshell  River  near  Martinsdale,  Mont 110 

American  Fork  near  Harlowton,  Mont 112 

Lebo  Creek  near  Harlowton,  Mont 114 

Flatwillow  Creek  near  Flatwillow,  Mont 116 

Milk  River  basin 117 

South  Fork  of  Milk  River  near  Browning,  Mont 1 17 

Milk  River  at  Havre,  Mont 120 

Milk  River  at  Malta,  Mont 122 

Milk  River  near  Hinsdale,  Mont 124 

North  Fork  of  Milk  River,  Browning,  Mont 126 

North  Fork  of  Milk  River  near  Chinook,  Mont 127 

Beaver  Creek  near  Saco,  Mont •  129 

Beaver  Creek  overflow  near  Bowdoin,  Mont 131 

Porcupine  Creek  at  Nashua,  Mont 132 

Private  canals  in  Milk  River  valley 134 

General  features 134 

Paradise  Valley  canal  near  Chinook,  Mont 134 


Digitized  by  LjOOQ IC 


CONTENTS.  5 

Gaging  station  records — Continued. 
Tributary  basins — Continued. 

Milk  River  basin — Continued. 

Private  canals  in  Milk  River  valley — Continued.  Page. 

Cook  canal  near  Chinook,  Mont 136 

Matheson  canal  near  Chinook,  Mont 137 

Harlem  canal  near  Zurich,  Mont 138 

Agency  ditch  near  Harlem,  Mont 140 

Fort  Belknap  canal  near  Chinook,  Mont 141 

Little  Porcupine  Creek  basin 143 

Little  Porcupine  Creek  near  Frazer,  Mont 143 

Wolf  Creek  basin 144 

Wolf  Creek  at  Wolf  Point,  Mont. 144 

Poplar  Creek  basin 146 

Poplar  Creek  near  Poplar,  Mont 146 

Big  Muddy  Creek,  near  Culbertson,  Mont 148 

Yellowstone  River  basin 150 

Yellowstone  River  at  Corwin  Springs,  Mont 150 

Yellowstone  River  at  Huntley,  Mont 152 

Yellowstone  River  at  Lower  Yellowstone  dam,  at  Intake,  Mont. .  154 

North  Fork  of  Big  Timber  Creek  near  Big  Timber,  Mont 157 

South  Fork  of  Big  Timber  Creek  near  Big  Timber,  Mont 159 

Boulder  River  near  Contact,  Mont 161 

West  Fork  of  Boulder  River  at  McLeod,  Mont 1 63 

SweetgraBs  Creek  above  Melville,  Mont 165 

SweetgraBs  Creek  below  Melville,  Mont '    166 

Stillwater  River  near  Nye,  Mont 168 

Stillwater  River  near  Absarokee,  Mont 168 

Woodbine  Creek  near  Nye,  Mont 170 

Rosebud  Creek  at  Absarokee,  Mont 170 

Clark  Fork  at  Fromberg,  Mont 172 

Pryor  Creek  near  Pryor,  Mont 174 

Pryor  Creek  near  Cobum,  Mont 174 

Pryor  Creek  at  Huntley,  Mont 175 

Wind  River  at  Dubois,  Wyo 177 

Wind  River  at  Riverton,  Wyo 178 

Bighorn  River  at  Thermopolis,  Wyo 180 

Bighorn  River  near  Hardin,  Mont 182 

Warm  Springs  Creek  near  Dubois,  Wyo 184 

Horee  Creek  at  Dubois,  Wyo 185 

Little  Wind  River  above  Arapahoe,  Wyo 187 

Little  Wind  River  below  Arapahoe,  Wyo 189 

Popo  Agie  River  near  Lander,  Wyo 190 

Little  Popo  Agie  River  at  Hudson,  Wyo 191 

Owl  Creek  near  Thermopolis,  Wyo 192 

No  Wood  River  at  Bonanza,  Wyo 195 

Tensleep  Creek  near  Tensleep,  Wyo 197 

Paint  Rock  Creek  near  Hyatt\dlle,  Wyo 199 

Paint  Rock  Creek  near  Bonanza,  Wyo 199 

GreybuU  River  near  Meeteetse,  Wyo 201 

Wood  River  near  Meeteetse,  Wyo 204 

Little  Bighorn  River,  near  Wyola,  Mont 206 

Little  Bighorn  River  near  Crow  Agency,  Mont 207 

Shoshone  River  at  Corbett  Dam,  Wyo 207 

Soap  Greek  near  St.  Xavier,  Mont 210 


Digitized  by  LjOOQ IC 


6  CONTENTS. 

Gaging  station  records — Continued. 
Tributary  basins — Continued. 

Yellowstone  River  basin — Continued.  Page. 

Rottengraas  Creek  near  St.  Xavier,  Mont 210 

Lodgegrasfl  Creek  near  Lodgegrass,  Mont 211 

Tongue  River  basin 211 

Tongue  River  near  Dayton,  Wyo 211 

Tongue  River  at  Cameyville,  Wyo 212 

Goose  Creek  at  Sheridan,  Wyo 213 

Little  Goose  Creek  at  Sheridan,  Wyo 215 

Powder  River  basin 217 

South  Fork  of  Powder  River  near  Kaycee,  Wyo 217 

Middle  Fork  of  Powder  River  at  Kaycee,  Wyo 217 

North  Fork  of  Powder  River  near  Kaycee,  Wyo 219 

Clear  Creek  near  Buffalo,  Wyo 220 

Clear  Creek  at  Buffalo,  Wyo 221 

Piney  Creek  at  Kearney,  Wyo 222 

Little  Missouri  River  basin 224 

Little  Missouri  River  near  Alzada,  Mont 224 

Knife  River  basin 224 

Knife  River  near  Broncho,  N.  Dak 224 

Heart  River  basin 227 

Heart  River  near  Richardton,  N.  Dak 227 

Cannonball  River  basin 228 

Cannonball  River  near  Stevenson,  N.  Dak 228 

Grand  River  basin 230 

North  Branch  of  Grand  River  at  Haley,  N.  Dak 230 

Grand  River  near  Wakpala,  S .  Dak 230 

White  River  basin 231 

White  River  near  Interior,  S.  Dak 231 

W^hite  River  at  Weetover,  S.  Dak 232 

Niobrara  River  basin 232 

Niobrara  River  at  Niobrara,  Nebr 232 

Big  Sioux  River  basin 233 

Rock  River  at  Luveme,  Minn 233 

Platte  River  basin 235 

North  Platte  River  at  Saratoga,  Wyo 235 

North  Platte  River  at  Pathfinder,  Wyo 237 

North  Platte  River  and  Interstate  canal  at  W^halen,  Wyo 240 

North  Platte  River  near  Mitchell,  Nebr 243 

North  Platte  River  at  North  Platce,  Nebr 245 

Platte  River  near  Columbus,  Nebr 247 

Platte  River  near  Leshara,  Nebr 248 

Big  Creek  near  Downington,  Wyo 250 

Mullen  Creek  near  French,  Wyo 250 

French  Creek  near  French,  Wyo 251 

Brush  Creek  near  Saratoga,  Wyo 253 

Encampment  River  at  Encampment,  Wyo 254 

Cow  Creek  near  Saratoga,  Wyo 256 

Spring  Creek  near  Saratoga,  Wyo 258 

Jack  Creek  near  Saratoga,  Wyo 260 

Pass  Creek  near  Walcott,  Wyo 262 

Medicine  Bow  River  near  Medicine  Bow,  Wyo 263 

Rock  Creek  near  Arlington,  Wyo 264 

Hock  Creek  near  Rock  River,  Wyo 266 


Digitized  by  LjOOQ IC 


CONTENTS.  7 

Gaging  station  records — Continued. 
Tributary  basins — Continued. 

Platte  River  basin — Continued.  Page. 

Boxelder  Creek  near  Careyhurst,  Wyo 268 

Laramie  River  at  Glendevey,  Colo 269 

Laramie  River  near  Jelm,  Wyo 271 

Laramie  River  at  Woods  Landing,  W^o 274 

Laramie  River  at  Two  Rivers,  Wyo 276 

Little  Laramie  River  near  Filmore,  Wyo 277 

Little  Laramie  River  at  Two  Rivers,  Wyo 278 

North  Laramie  River  at  Uva,  Wyo 279 

Chugwater  Creek  at  Chugwater,  Wyo 280 

Horse  Creek  near  Little  Horse  Creek,  Wyo 281 

Horse  Creek  near  Lagrange,  Wyo 282 

Middle  Fork  of  South  Platte  River  at  Fairplay,  Colo 283 

South  Fork  of  South  Platte  River  at  Lake  George,  Colo 284 

South  Fork  of  South  Platte  River  at  South  Platte,  Colo 286 

South  Platte  River  at  South  Platte,  Colo 288 

South  Platte  River  at  Denver,  Colo 292 

South  Platte  River  near  Kersey,  Colo 294 

South  Platte  River  at  Julesbuig,  Colo 297 

Tarryall  Creek  near  Como,  Colo 299 

Tarryall  Creek  near  Jefiferson,  Colo 300 

Tarryall  Creek  near  Hayman,  Colo 301 

Jefferson  Creek  at  Jefferson,  Colo 308 

Michigan  Creek  near  Jefferson,  Colo 304 

North  Fork  of  South  Platte  River  at  Grant,  Colo 305 

North  Fork  of  South  Platte  River  at  Cassells,  Colo 306 

Geneva  Creek  above  Jackwhacker  Creek,  near  Grant,  Colo 309 

Geneva  Creek  at  Old  Geneva  smelter,  near  Grant,  Colo 309 

Geneva  Creek  at  Sullivan's  ranch,  near  Grant,  Colo 310 

Geneva  Creek  at  Grant,  Colo 312 

Smelter  Creek  near  Grant,  Colo 313 

Duck  Lake  Creek  near  Grant,  Colo 313 

Scott  Gomer  Creek  near  Grant,  Colo 314 

Clear  Creek  at  Idaho  Springs,  Colo 316 

aear  Creek  at  Forkscreek,  Colo 318 

St.  Vrain  Creek  at  Lyons,  Colo 319 

Boulder  Creek  at  Orodell,  Colo 321 

South  Boulder  Creek  near  Rollinsville,  Colo 324 

South  Boulder  Creek  at  Eldorado  Springs,  Colo 326 

Big  Thompson  Creek  near  Arkins,  Colo 327 

Cache  la  Poudre  River  near  Elkhom,  Colo 329 

Cache  la  Poudre  River  near  Fort  Collins,  Colo 332 

Cache  la  Poudre  River  at  mouth  of  canyon  near  Fort  Collins, 

Colo 334 

Loup  River  at  Columbus,  Nebr 336 

Elkhom  River  at  Waterloo,  Nebr 338 

Kansas  River  basin 339 

Republican  River  at  Bostwick,  Nebr 339 

Big  Blue  River  at  Beatrice,  Nebr 342 

Little  Blue  River  near  Fairbury,  Nebr 344 

liGBcellaneous  measurements 346 

Index 361 


Digitized  by  LjOOQ IC 


ILLUSTRATIONS. 


Page. 

Plate  I.  Map  of  United  States  ehowing  mean  annual  precipitation 14 

II.  Map  of  United  States  showing  mean  annual  run-off 14. 

III.  Typical  gaging  stations:  A,  Cable  station  with  automatic  gage;  B, 

Station  for  bridge  measurements 16 

IV.  Small  Price  current  meters 17 

8 


Digitized  by  CjOOQ IC 


SURFACE  WATER  SUPPLY  OF  THE  MISSOURI  RIVER 

BASIN,  1911. 


By  W.  A.  Lamb,  W.  B.  Freeman,  and  Raymond  Richards. 


AUTHOBITY  FOR  THE  WOBK. 

This  Yolume  is  Part  VI  of  a  series  of  12  reports  presenting  results 

of  measurements  of  flow  made  on  certain  streams  in  the  United  States 

during  the  calendar  year  1911.    The  reports  are  listed  in  the  following 

table: 

Papers  on  turface  water  tupply  of  the  United  State$,  1911. 

Tiue. 


Part,* 

No. 

I 

aoi 

U 

302 

m 

308 

IV 

304 

V 

306 

VI 

308 

vn 

307 

vin 

306 

IX 

300 

X 

310 

XI 

811 

XII 

312 

Nortli  Attaatio  c 

South  Atlaatlo  coast  and  eastern  Gulf  of  Mexico. 

Ohio  Rlv«r  bastn. 

St.  Lawrence  River  basin. 

Umier  Miasissti^i  RiT«  and  Hud«>n  Bay  baalna. 

liiraoari  River  basin. 

Lower  Mississippi  River  basin. 

Western  Golf  ol  Mexioo. 

Colorado  River  basin. 

Great  Basin. 

Padflc  coast  in  Califomia. 

North  Pacific  coast. 


•  For  the  purpose  of  uniftxrmity  in  the  presentation  of  reports,  a  general  plan  has  been  anead  upon  by  the 
United  States  Reclamation  Service,  the  united  States  Forest  Service,  the  United  StatesWeather  Bureau, 
sod  the  United  States  Geological  Survey,  according  to  which  the  area  of  the  United  States  has  been  divided 
into  12  parts,  whose  boundaries  coincide  with  natural  drainage  lines  indicated  by  the  parts  of  the  report. 

Ite  data  presented  in  these  reports  were  collected  by  the  United 
States  Geological  Survey  xmder  authority  implied  in  the  organic  law 
(20  Stat.  L.,  p.  394),  which  contains  the  following  paragraph: 

Provided,  That  this  officer  [the  Director]  shall  have  the  direction  of  the  geological 
survey  and  the  classification  of  public  lands  and  examination  of  the  geological  struc- 
ture, mineral  resources,  and  products  of  the  national  domain. 

The  work  was  begun  in  1888  in  connection  with  special  studies  of 
water  supply  for  irrigation. 

Since  the  fiscal  year  ending  Jxme  30,  1895,  successive  sundry  civil 
bills  passed  by  Congress  have  carried  the  following  item  and  appro- 
priations: 

For  gaging  the  streams  and  determining  the  water  supply  of  the  United  States  and 
for  the  investigation  of  imdeiground  currents  and  artesian  wells  and  for  the  prepara- 
tion of  reports  upon  the  hest  methods  of  utilizing  the  water  resources. 
Annual  appropriations  for  the  fiscal  year  ending  June  30— 

1896 $12,500 

1896 20,000 

1897  to  1900,  inclusive 50,000 

1901  to  1902,  incluave 100,000 

1903  to  1906,  inclusive 200,000 

1907 150,000 

1908  to  1910,  inclusive 100, 000 

19U  to  1913,  inclusive 160,000 
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SURFACE  WATEB  SUPPLY,  1911,  PART  VI. 


In  the  execution  of  the  work  many  private  and  State  organizations 
have  cooperated.  Acknowledgments  for  such  cooperation  are  made 
on  pages  13-14,  and  also  in  connection  with  the  description  of  each 
station  affected  by  the  cooperative  work. 

PUBLICATIONS. 

Measurements  of  stream  flow  have  been  made  at  nearly  2,000 
points  in  the  United  States,  and  also  at  many  points  in  small  areas 
in  Seward  Peninsula  and  the  Yukon-Tanana  region,  Alaska,  and  in 
the  Hawaiian  Islands.  During  1911  gaging  stations  were  maintained 
by  the  Survey  and  the  cooperating  organizations  at  about  1,500  points 
in  the  United  States,  and  many  discharge  measurements  were  made 
at  other  points.  In  connection  with  this  work  data  were  also  col- 
lected in  regard  to  precipitation,  evaporation,  storage  reservoirs, 
river  profiles,  and  water  power  in  many  sections  of  the  country, 
and  will  be  made  available  in  the  regular  surface  water  supply  papers 
from  time  to  time.  A  complete  Ust  of  the  gaging  stations  maintained 
by  the  Survey  to  and  including  1910,  and  a  list  of  the  papers  relating 
to  the  water  supply  of  the  country,  have  been  pubUshed  by  the  Survey 
as  Water-supply  Paper  280.  An  index  to  the  reports  containing 
stream-flow  measurements  prior  to  1904  has  been  published  as  Water- 
Supply  Paper  119. 

For  each  calendar  year  there  has  been  prepared  a  report  embody- 
ing the  stream-flow  data  collected  during  that  year,  which  has  been 
published  either  as  a  part  of  the  Annual  Report  of  the  Director,  as  a 
bulletin,  or  as  a  water-supply  paper,  as  shown  by  the  following  table: 

Streamrflow  data  in  reports  of  the  United  States  Geological  Survey, 
[A-Annual  Report;  B-Bunetin;  W8-Water-Supply  Paper.) 


Report. 


Character  of  data. 


Year. 


10th  A,  pt.  2. 
UthA,pt.2. 

12th  A,  pt.  2. 

13th  A,  pt.  3. 

14th  A,  pt.  2. 


B131 

16th  A,  pt.  2. 
B140...: 


Descriptive  information  only. , 
Monthly  discharge 


.do. 


WSll 

18th  A,  pt.  4. 

WS15 


WS  16.. 


19th  A,  pt.  4. 
W8  27 


Mean  discharge  in  second-feet 

Monthly  discharge  (long-time  records,  1871  to  1893) 

Descriptions^  measurements,  gage  heights,  and  rating 

Descriptive  information  only 

Descriptions,  measurements,  gage  heights,  ratings,  and  monthly 

discharge  (also  many  data  covering  earlier  years). 

Qage  heights  (also  gage  heights  for  earlier  years) 

Descriptions,  mesuremente,  ratings,  and  monthly  discharge 

(also  similar  data  for  some  earlier  years). 
Descriptions,  measurements,  and  gage  heiehts,  eastern  United 

States,  eastern  Mississippi  River,  and  Missouri  River  above 

junction  with  Kansas. 
Descriptions,  measurements,  and  gage  heights,  western  Missis- 
sippi River  below  Junction  of  Missouri  and  Platte,  and  western 

United  States. 
Descriptions,  measurements,  ratings,  and  monthly  discharge 

(also  some  long-time  records). 
Measurements,  ratings,  and  gage  heights,  eastern  United  States, 

eastern  Mississippi  Itlver,  and  Missouri  River. 


1884  to  Sept., 

1890. 
1884  to  June  30, 

1891. 
1884  to  Dec.  31, 

1892. 
1888  to  Dec.  31, 

1893. 
1893  and  1894. 

1895. 

1896. 

1895  and  1896. 

1897. 

1897. 

1897. 
1898. 
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Streamrflow  data  in  reports  of  the  United  States  Geological  Survey — Continued. 


Report. 


CbanMsterofdata. 


Year. 


wsas. 

2001  A,  pL  4.. 

w885toae... 

21stA.pt  4... 
W84/tOS2... 
2adA.pt.  4... 

WSftS,^ 

WS75 

WS82to85... 
WS97tol00.. 
WS 124  to  135. 
WS 165  to  178. 
TV8a01to214. 
W8  241  to  253. 
lVS261to272. 
^^^8  28110  292. 
^W^S301to312. 


MeBsaremflnts,  rathics,  and  gage  lulgfatB,  ArkaiiBaa  River  and 
westwn  United  States. 


Monthly  discharge  (alM  for  many  eaiUff  yeaia).. 

Dascriptionsy  measorements,  gage  helghtfl^  and  ratiDgs., 

IContoiy  discharge 

Descriptions^  measorements,  gage  heights,  and  ratings.. 

IContmy  discharge 

Descriptions,  measurements,  gage  heights,  and  ratings.. 

Monthly  discharge 

Complete  data 


.do. 
.do. 


Complete  data,  except  descriptions. , 
Complete  data 


.do. 
.do. 


1898. 

1808. 

1809. 

1890. 

1900. 

1900. 

1901. 

1901. 

1902. 

1903. 

1904. 

1905. 

1906. 

1907-8. 

1909. 

1910. 

1911. 


XoTK.— No  data  regarding  stream  flow  are  given  in  the  15th  and  17th  annual  reports. 

The  table  which  follows  gives,  by  years  and  drainage  basins,  the 
numbers  of  the  papers  on  surface  water  supply  published  from  1899 
to  1911.  The  data  for  any  particular  station  will  be  found  in  the 
reports  covering  the  years  during  which  the  station  was  maintained. 
For  example,  data  for  Machias  River  at  Whitneyville,  Me.,  1903  to 
1911,  are  published  b  Water-Supply  Papers  97,  124,  165,  201,  241, 
261,  281,  and  .301,  which  contain  records  for  the  New  England 
streams  from  1903  to  1911. 


Numbers  of  water-supply  papers  containing  results  of  stream  measurements ^  1899-1911, 


1899  a 


1900  » 


1901 


1902 


1903 


1904 


North  AtlanUc  Coast  (St.  John 
River  to  York  Riyer) 

Soaih  Atlantic  Coast  and  East- 
cm  Onlf  of  Mexico  (James 
River  to  the  Mississippi) 

Ohio  River  Basin 

St.  Lawrence  River  and  Great 
Lakes 

Hudson  Bay  and  Upper  Missis- 
sippi River 

Missouri  River 

Ijomv  Mississippi  River 

Western  Gulf  oiMexioo 

rolonido  River 

Oreat  Basin 

Pacifle  Coast  in  California 

North  Padflc  Coast 


36 


9  35,30 
30 


36 

*  36,37 

37 
87 

•  87,38 
38,o39 
38,ff39 


47,  e48 


48 
48,ft40 


40 
9,/50 
50 
50 
50 
51 
51 
51 


65,75 


65,75 
65,75 

65,75 

y65,66,75 
66,75 

/66,66,75 
66,75 
66,75 
66,75 
66,75 
66,75 


982,83 


4  82,83 

y  83,85 

84 

y83,84 

84 
85 
85 

85 
85 


97 


9  97,98 
•     98 

97 

/98,99,100 
99 
/98,99 
99 
100 
100 
100 
100 


tf  124,  « 125,/ 120 


/ 128, 127 
128 

120 

y 128, 130 
130,  m  131 

y 128, 131 
132 
133 

133,  P  134 
134 
135 


a  Rating  tables  and  Index  to  Water-Supply  Papers  35^39  continued  in  Wato'-Supply  Paper  39. 
f»  Rating  tables  and  index  to  Water-Supply  Papers  47-^2  and  data  on  predpitatfon,  wells,  and  irrigation 
in  California  and  Utah  contained  in  Water-Suppjy  Paper  52. 
c  Wissahickon  and  SchuyUdll  rivers  to  James  River. 
d  New  England  rivers  omy. 
<  Hudson  River  to  Delaware  River,  Inclusive. 
/  Susqnabanna  River  to  Yadkin  River,  indndve. 
g  James  River  only. 
h  Scioto  River. 

i  Lake  Ontario  and  tributaries  to  St.  LawrsDoe  River  proper, 
y  Trfbutsries  of  Mississippi  from  east. 

*  Gallatin  River. 

i  Loup  and  Platte  rivers  near  Cohimbas,  Nebr.,  and  an  trfbataries  below  Junction  with  Platte. 

m  Platte  and  Kansas  rivers. 

s  Green  and  Gunnison  riven  and  Oxaad  River  above  Junotion  with  Gunnison. 

•  Mohave  River  only. 

9  Great  Basin  In  Cafitenia,  oiosptinf  Trookee  and  Carson  drainage  bailiia. 
ff  XIngi  nd  Kara  riws  and  aooth  Ffldflo  coast  drainage  baiias. 
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Numbers  of  vxiter-supply  papers  corUaining  results  of  stream  measurements^  1899^1911 — 

Continued. 


1905 

1906 

1907-8  . 

1909 

1910 

1911 

North  Atlantic  ooast  (St  John 
River  to  York  River) 

South  Atlantio  Coast  and  East- 
em  Qulf  of  Mexico  (James 
River  to  the  Mississippi) 

Ohio  River  Basin .... . .; 

•  165,*  166, « 167 

e  167,168 
169 

170 

171 

172 
d 169, 173 

174 
175, « 177 
176,/ 177 

177 
^177,178 

«201,b202,«203 

e  208,204 
205 

206 

207 
208 

<l  205, 200 
210 
211 

212,/ 213 
213 
214 

241 

243 

24S 

244 

245 
246 
247 
948 
949 
250,/ 251 
251 
252 

261 

282 
263 

264 

265 
266 
267 
268 
260 
270, /271 
271 
272 

281 

282 
283 

284 

286 
286 
287 
288 
289 
290 
291 
292 

301 

302 
903 

St.  Lawrence  River  and  Great 
Lakes 

304 

Hudson  Bay  and  upper  Missis- 
sippi River 

305 

MiMourl  River 

306 

Lower  Mississippi  River 

307 

Western  QuUdTMexico 

308 

Colorado  River 

300 

Great  Basin. 

310 

Paciflo  ooast  in  CaUfomia 

North  Padflc  ooast 

311 
312 

A  New  England  rivers  only. 

b  Hudson  river  to  Delaware  River,  inclusive. 

e  Susquehanna  River  to  Yadkin  Riveri  inclusive. 

d  Tributaries  of  Mississippi  from  east. 

«  Below  Junction  with  GHla. 

/  Great  Basin  in  Califoniia,  excepting  Traokee  and  Carson  dainage  basins. 

0  Rogue,  Umpqua,  and  Siletx  rivers  only. 

DEFINITION  OF  TERMS. 

The  volume  of  water  flowing  in  a  stream — the  "run-off"  or  "dis- 
charge''— ^13  expressed  in  various  terms,  each  of  which  has  become 
associated  with  a  certain  class  of  work.  These  terms  may  be  divided 
into  two  groups — (1)  those  which  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inches,  and  discharge  in  second-feet 
per  square  mile,  and  (2)  those  which  represent  the  actual  quantity  of 
water,  as  run-off  in  depth  in  inches  and  acre-feet.  "The  units  used  in 
this  series  of  reports  are  second-feet,  second-feet  per  square  mile,  run- 
off depth  in  inches  and  acre-feet.    They  may  be  defined  as  follows: 

"Second-foot"  is  an  abbreviation  for  cubic  foot  per  second  and  is 
the  unit  for  the  rate  of  discharge  of  water  flowing  in  a  stream  1  foot 
wide,  1  foot  deep,  at  a  rate  of  1  foot  per  second.  It  is  generally  used 
as  a  fundamental  unit  from  which  others  are  computed  by  the  use  of 
the  factors  given  in  the  following  table  of  equivalents. 

'* Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet 
of  water  flowing  per  second  from  each  square  mile  of  area  drained,  on 
the  assumption  that  the  run-off  is  distributed  uniformly  both  as 
regards  time  and  area. 

'*  Run-off,  depth  in  inches,"  is  the  depth  to  which  the  drainage  area 
would  be  covered  if  all  the  water  flowing  from  it  in  a  given  period 
were  conserved  and  uniformly  distributed  on  the  surface.  It  is  used 
for  comparing  run-off  with  rainfall,  which  is  usually  expressed  in 
depth  in  inches. 

An ' '  acre-foot "  is  equivalent  to  43,560  cubic  feet  Mid  is  the  quantity 
required  to  cover  an  acre  to  the  depth  of  1  foot.  The  term  is  com- 
monly used  in  connection  with  storage  for  irrigation  work. 
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CONVENIENT  BQIJIVAIJE3NTS. 

The  f oUowiDg  is  a  list  of  convement  equivalents  for  use  in  hydraulic 
computations: 

Table  for  converting  discharge  in  tecond-feei  per  tquare  miU  into  rtavoff  in  depth  in 

inehes  over  Oie  area. 


Biscfaarge  in  aeoond-feet  per  square  mile. 

• 

Runoff  in  inches. 

Iday. 

28  days. 

29  days. 

aodays. 

31  days. 

, 

0.03719 
.07438 
.11157 
. 14870 
.  18593 
.22314 
.26033 
.29752 
.33471 

1.041 
2.083 
3.124 
4.106 
6.207 
6.248 
7.289 
8.331 
0.372 

1.079 
2.157 
3.2S8 
4.314 
5.393 
6.471 
7.550 
8.628 
9.707 

1.110 
2.231 
8.347 
4.463 
6.578 
6.094 
7.810 
8.926 
10.041 

1.153 

2 

2.306 

3 

3.459 

4 

4.612 

5 

6.764 

6    .            

6.917 

8.070 

8 .               

9.223 

9 

10.376 

Non.— For  partial  month  multiply  the  values  for  one  day  by  the  number  of  days. 

Table  for  converting  discharge  in  second-feet  into  run-off  in  acre-feet. 


DiMharge  in  second-feet. 

Run-off  in  acre-feet. 

Iday. 

28  days. 

29  days. 

aodays. 

31  days. 

1 

1.983 
3.967 
6.950 
7.934 
9.917 
11.90 
13.88 
16.87 
17.85 

55.54 
111.1 
166.6 
222.1 
277.7 
333.2 
388.8 
444.3 
499.8 

57.52 
115.0 
172.6 
230.1 
287.6 
345.1 
402.6 
460.2 
517.7 

69.50 
119.0 
178.5 
238.0 
297.5 
857.0 
416. 5 
47«0 
53.5.0 

61.49 

2 

123.0 

3 

184.5 

4 

246.0 

5 

307.4 

6 

868.9 

430.4 

S 

491.9 

9 

663.4 

>'0TE.— For  partial  month  multiply  the  values  for  one  day  by  the  number  of  days. 

1  second-foot  equals  40  California  miner's  inches  (law  of  March  23,  1901). 
1  aecond-foot  equals  38.4  Colorado  miner's  inches. 
1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per 
minute;  equals  646,317  gallons  for  one  day. 
1  second-foot  for  one  year  covers  1  square  mile  1.131  feet  or  13.572  inches  deep. 
1  aecond-foot  for  one  year  equals  31,536,000  cubic  feet. 
1  second-foot  equals  about  1  acre-inch  per  hour. 
1  second-foot  for  one  day  equals  86,400  cubic  feet. 

1 ,000,000,000  (1  United  States  billion)  cubic  feet  equals  11,570  second-feet  for  1  day. 
1,000,000,000  cubic  feet  equals  414  second-feet  for  one  28-day  month. 
1,000,000,000  cubic  feet  equals  399  second-feet  for  one  29-day  month. 
1,000,000,000  cubic  feet  equals  386  second-feet  for  one  30-day  month. 
1,000,000,000  cubic  feet  equals  373  second-feet  for  one  31-day  month. 
100  Califomia  miner's  inches  equals  18.7  United  States  gallons  per  second. 
100  Califomia  miner's  inches  for  one  day  equals  4.96  acre-feet. 
100  Colorado  miner's  inches  equals  2.60  second-feet. 
100  Colorado  miner's  inches  equals  19.5  United  States  gallons  per  second. 
100  Colorado  miner's  inches  for  one  day  equaLt  5.17  acre-feet. 
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100  United  States  gallons  per  minute  equals  0.223  second-foot. 

100  United  States  gallons  per  minute  for  one  day  equals  0.442  acre-foot. 

1,000,000  United  States  gallons  per  day  equals  1.55  second-feet. 

1,000,000  United  States  gallons  equals  3.07  acre-feet. 

1,000,000  cubic  feet  equals  22.95  acre-feet. 

1  acre-foot  equals  325,850  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 

1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 

1  foot  equals  0.3048  meter. 

1  mile  equals  1.60935  kilometers. 

1  mile  equals  5,280  feet. 

1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet. 

1  acre  equals  209  feet  square,  nearly. 

1  square  mile  equals  2.59  square  kilometers. 

1  cubic  foot  equals  0.0283  cubic  meter. 

1  cubic  foot  of  water  weighs  62.5  pounds. 

1  cubic  meter  per  minute  equals  0.5886  second-foot. 

1  horsepower  equals  550  foot-pounds  per  second. 

1  horsepower  equals  76.0  kilogram-meters  per  second. 

1  horsepower  equals  746  watts. 

1  horsepower  equals  1  second-foot  falling  8.80  feet. 

1|  horsepower  equals  about  1  kilowatt. 

To  calculate  water  power  quickly:  '■ — ^ — jy =net  horsepower  on  water 

wheel  realizing  80  per  cent  of  theoretical  power. 

EXPLANATION  OF  DATA. 

For  each  regular  current-meter  gaging  station  the  following  data, 
so  far  as  available,  are  given:  Description  of  the  station,  list  of  dis- 
charge measurements,  table  of  daily  gage  heights,  table  of  daily 
discharge,  table  of  monthly  and  yearly  discharges  and  run-oflF.  For 
stations  located  at  weirs  or  dams  the  gage-height  table  is  omitted. 

In  addition  to  statements  regarding  the  location  and  installation 
of  current-meter  stations,  the  descriptions  give  information  in  regard 
to  any  conditions  which  may  affect  the  constancy  of  the  relation  of 
gage  height  to  discharge,  covering  such  points  as  ice,  logging,  shift- 
ing channels,  and  backwater;  also  information  regarding  diversions 
which  decrease  the  total  flow  at  the  measuring  section.  Statements 
are  also  made  regarding  the  accuracy  and  rehability  of  the  data. 

The  table  of  daily  gage  heights  records  the  daily  fluctuations  of  the 
surface  of  the  river  as  found  from  the  mean  of  the  gage  readings  taken 
each  day,  usually  in  the  morning  and  in  the  evening.  The  gage 
height  given  in  the  table  represents  the  elevation  of  the  surface  of 
the  water  above  the  zero  of  the  gage.  All  gage  heights  affected  by 
the  presence  of  ice  in  the  streams  or  by  backwater  from  obstructions 
are  published  as  recorded,  with  suitable  footnotes.  The  rating  table 
is  not  appUcable  for  such  periods  unless  the  proper  corrections  to  the 
gage  heights  are  known  and  applied.     Attention  is  called  to  the  fact 
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that  the  zero  of  the  gage  is  placed  at  an  arbitrary  datum  and  has  no 
relation  to  zero  flow  or  the  bottom  of  the  river.  In  general,  the  zero 
is  located  somewhat  below  the  lowest  known  flow,  so  that  negative 
readings  shall  not  occur. 

The  discharge  measurements  and  gage  heights  are  the  base  data 
from  which  rating  tables,  daily  discharge  tables,  and  monthly  dis- 
charge tables  are  computed. 

The  rating  table  gives,  either  directly  or  by  interpolation,  the  dig- 
charge  in  second-feet  corresponding  to  every  stage  of  the  river  recorded 
during  the  period  for  which  it  is  applicable.  It  is  not  published  in 
this  report,  but  can  be  determined  from  the  tables  of  daily  gage 
heights  and  daily  discharge  as  follows: 

First  plot  the  discharge  measurements  for  the  current  and  earlier 
years  on  cross-section  paper,  with  gage  heights  in  feet  as  ordinates 
and  discharge  in  second-feet  as  abscissas.  Then  tabulate  a  number 
of  gage  heights  taken  from  the  daily  gage-height  table  for  the  com- 
plete range  of  stage  given  and  the  corresponding  discharges  for  the 
days  selected  from  the  daily  discharge  table  and  plot  the  values  on 
cross-section  paper.  The  last  points  plotted  will  define  the  rating 
curve  used  and  will  lie  among  the  plotted  discharge  measurements. 
After  drawing  the  rating  curve,  a  table  can  be  developed  by  scaling 
off  the  dischai^e  in  second-feet  for  each  tenth  foot  of  gage  height. 
These  values  should  be  so  adjusted  that  the  first  differences  shall 
always  be  increasing  or  constant,  except  for  known  backwater 
periods. 

The  table  of  daily  discharge  gives  the  discharge  in  second-feet 
corresponding  to  the  observed  gage  heights  as  determined  from  the 
rating  tables. 

In  the  table  of  monthly  discharge  the  column  headed  '* Maximum" 
gives  the  mean  flow,  as  determined  from  the  rating  table,  for  the  day 
when  the  mean  gage  height  was  highest.  As  the  gage  height  is  the 
mean  for  the  day,  it  does  not  indicate  correctly  the  stage  when  the 
water  surface  was  at  crest  height,  and  the  corresponding  discharge 
was  consequently  larger  than  given  in  the  maximum  column.  Like- 
wise, in  the  column  of  "Minimum"  the  quantity  given  is  the  mean 
flow  for  the  day  when  the  mean  gage  height  was  lowest.  The  col- 
umn headed  ''Mean"  is  the  average  flow  in  cubic  feet  for  each  second 
during  the  month.  On  this  the  computations  for  the  remaining 
colunms,  which  are  defined  on  page  12,  are  based. 

The  field  methods  used  in  the  collection  of  the  data  presented  in 
this  series  of  reports  are  described  in  the  introductory  sections  of 
Water-Supply  Papers  261  to  272,  inclusive,  ''Surface  water  supply 
of  the  United  States,  1909."  Plates  I  and  II  show  the  average  pre- 
cipitation and  run-off  in  the  United  States  as  determined  from  the 
measurements  of  stream  flow  made  by  the  Geological  Survey  and 


Digitized  by  LjOOQ IC 


16  SURFACE   WATER  SUPPLY,  1911,   PART  VI. 

records  of  rainfall  collected  by  the  Weatiier  Bureau;  Plate  III  shows 
typical  gaging  stations;  Plate  IV  shows  current  meters  ^  used  in  the 
work. 

ACCURACY    AND     RELIABIIiITT    OF    FTET»D     DATA    AND 
COMPARATIVE  RESULTS. 

The  accuracy  of  stream-flow  data  depends  primarily  on  the  natural 
conditions  at  the  gaging  station  and  on  the  methods  and  care  with 
which  the  data  are  collected.  Errors  of  the  first  group  depend  on 
the  degree  of  permanency  of  channel  and  of  permanency  of  the  rela- 
tion between  discharge  and  stage. 

Errors  of  the  second  class  are  due,  first,  to  errors  in  observation  of 
stage;  second,  to  errors  in  measurements  of  flow;  and,  third,  to  errors 
due  to  misinterpretation  of  sti^  and  flow  data. 

In  order  to  give  engineers  and  others  information  regarding  the 
probable  accuracy  of  the  computed  results,  footnotes  are  added  to  the 
daily  discharge  tables,  stating  the  probable  accuracy  of  the  rating 
tables  used,  and  an  accuracy  column  is  inserted  in  the  monthly  dis- 
charge table.  For  the  rating  tables  'Veil  defined"  indicates,  in 
general,  that  the  rating  is  probably  accurate  within  5  per  cent; 
"fairly  well  defined,"  within  10  per  cent;  '^poorly  defined"  or  "ap- 
proximate" within  15  to  25  per  cent.  These  notes  are  very  general 
and  are  based  on  the  plotting  of  the  individual  measurements  with 
reference  to  the  mean  rating  curve. 

The  accuracy  column  in  the  monthly  discharge  table  does  not 
apply  to  the  maximum  or  minimum  nor  to  any  individual  day,  but 
to  the  monthly  mean.  It  is  based  on  the  accuracy  of  the  rating,  tlie 
probable  reliability  of  the  observer,  and  knowledge  of  local  condi- 
tions. In  this  column  A  indicates  that  the  mean  monthly  flow  is 
probably  accurate  within  5  per  cent;  B,  within  10  per  cent;  C,  within 
16  per  cent;  D,  within  25  per  cent.  Special  conditions  are  covered 
by  footnotes. 

Even  though  the  monthly  means  for  any  station  may  represent 
with  a  high  degree  of  accuracy  the  quantity  of  water  flowing  past 
the  gage,  the  figures  showing  discharge  per  square  mile  and  depth  of 
run-off  in  inches  may  be  subject  to  gross  errors  which  result  from 
including  in  the  measured  drainage  area  large  noncontributing  dis- 
tricts or  omitting  estimates  of  water  diverted  for  irrigation  or  other 
use,  and  they  should  therefore  be  considered  as  only  approximate, 
particularly  for  periods  of  irrigation  or  of  low  water.  For  these 
errors  it  is  as  a  rule  not  feasible  to  make  adequate  correction. 

In  general  the  base  data  collected  each  year  by  the  Survey  engi- 
neers are  published  not  only  to  comply  with  the  law  but  to  afford 

t  See  £toyt,  J.  C,  and  others,  Use  and  care  of  current  meter  as  practiced  by  the  United  States  Qeologloal 
Surrey:  Trana.  Am.  Boo.  Civil  ^n«.,  vol.  60, 1010,  p.  70. 
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A.    CABLE  STATION  WITH  AUTOMATIC  GAGE. 


B.    FOR  BRIDGE  MEASUREMENT. 

TYPICAL    GAGING    STATIONS. 
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SMALL  PRICE  CURRENT  METERS. 
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any  engineer  the  means  of  examining  and  adjusting  to  his  own  needs 
the  results  of  the  computations.  The  table  of  monthly  discharge  is  so 
arranged  as  to  give  only  a  general  idea  of  the  flow  at  the  station  and 
should  not  be  used  for  other  than  preKminary  estimates.  The  deter- 
minations of  daily  discharge  allow  more  detailed  studies  of  the  variation 
in  flow  by  which  the  period  of  deficiency  may  be  determined. 

It  should  be  borne  in  mind  that  the  observations  in  each  succeeding 
year  may  be  expected  to  throw  new  light  on  data  already  collected 
and  published,  and  the  engineer  who  makes  use  of  the  figures  pre- 
sented in  these  papers  should  verify  all  ratings  and  make  such 
adjustments  for  earlier  years  as  may  seem  necessary. 

COOPERATION  AND  ASSISTANCE. 
MONTANA. 

Much  of  the  work  in  Montana  has  been  carried  on  under  cooperative 
agreement  with  the  United  States  Reclamation  Service,  the  work 
being  done  by  the  Geological  Survey  and  the  expense  borne  by  the 
Reclamation  Service. 

The  State  of  Montana  also  cooperated  in  the  work,  authority  hav* 
ing  been  granted  by  the  State  legislature  in  1911,  which  passed  a 
bill  appropriating  $3,000  for  1911  and  $3,000  for  1912,  to  be  expended 
on  the  work  of  gapng  streams,  in  accordance  with  paragraph  3, 
section  2244,  of  the  Revised  Codes  of  1907  of  the  State  of  Montana, 
which  reads  bs  follows: 

The  State  engineer  shall  become  conversant  with  the  waterways  of  the  State  and 
the  needs  of  the  State  as  to  irrigation  matters;  shali  make,  or  cause  to  be  made,  measure- 
ments and  calculations  of  the  ordinary  and  flood  discharge  of  streams,  cooperating  in 
this  work  as  much  as  possible  with  the  United  States  Geological  Survey  and  the  Mon- 
tana Exx>eriment  Station;  such  measurements  to  be  made  on  streams  in  order  of  their 
importance,  provided  that  measurements  already  made,  if  deemed  reliable,  may  be 
adopted. 

Much  of  this  fund  has  been  expended  on  work  in  connection  with 
Carey  projects. 

A  number  of  stations  in  the  western  part  of  Montana  were  main- 
tained in  cooperation  with  the  Forest  Service. 

Acknowledgments  are  due  to  the  several  Carey  Land  Act  com- 
panies for  salaries  of  gage  observers  paid  during  the  year;  to  the 
United  Missouri  River  Power  Co.,  for  records  on  Missouri  River;  to 
the  Glass-Lindsay  Land  Co.,  for  gage  observers'  salaries  at  several 
stations;  and  to  George  E.  Baker,  for  gage  heights  and  discharge 
measurements  on  Pipestone  and  Whitehall  creeks. 

COLORADO. 

The  work  in  Colorado  was  carried  on  in  cooperation  as  follows: 
The  United  States  Forest  Service  furnished  the  services  of  a 

hydrographer  for  measuring  the  streams  on  the  national  forests  and 

also  furnished  the  gage  heights. 
8173*»--W8P  306—14 2 
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Mr.  C.  W.  Comstock;  State  engineer,  cooperated  in  maintaining  a 
number  of  stations  in  the  South  Platte  basin  and  furnished  the 
completed  records  for  a  number  of  other  stations. 

Mr.  George  B.  McFadden,  of  Denver,  furnished  the  field  data  for 
two  stations  on  the  Cache  la  Poudre. 

WYOMma. 

The  work  in  Wyoming  was  carried  on  in  cooperation  as  foUows : 

Mr.  A.  J.  Parshall,  State  engineer,  paid  half  the  field  expense  of 
maintaining  most  of  the  Wyoming  stations  and  also  paid  the  gage 
observers.  He  also  arranged  for  cooperation  with  a  number  of  indi- 
viduals interested  in  the  different  records. 

The  United  States  Forest  Service  furnished  the  services  of  a 
hydrographer  during  the  latter  part  of  the  year  for  measuring  the 
streams  on  the  national  forests  and  also  furnished  the  gage  heights. 

The  United  States  Reclamation  Service  furnished  the  completed 
records  on  the  North  Platte  at  Pathfinder  and  Whalen  and  gage 
heights  and  gate  openings  on  the  Shoshone  at  Corbett  dam. 

NEBRASKA. 

The  work  in  Nebraska  was  carried  on  in  cooperation  with  Mr.  I).  D. 
Price,  State  engineer,  who  furnished  all  the  field  data. 

Acknowledgments  are  also  due  to  the  United  States  Weather 
Bureau  and  all  other  companies  and  persons  who  have  rendered 
assistance  and  furnished  records. 

DIVISION  OF  WORK. 

The  work  in  the  upper  Missouri  River  basin  was  under  the  direction 
of  W.  A.  Lamb,  district  engineer,  assisted  by  Raymond  Richards, 
assistant  engineer,  John  C.  Beebe  and  Benjamin  E.  Jones,  junior 
engineers,  and  C.  S.  Heidel,  State  hydrographer. 

The  work  in  North  Dakota  was  carried  on  by  E.  F.  Chandler, 
assistant  engineer,  assisted  by  Gorie  Monley  and  George  Ebner. 
p  The  field  data  for  the  Missouri  River  drainage  area  in  Colorado 
and  the  North  Platte  and  upper  Bighorn  basins  in  Wyoming  were 
collected  under  the  direction  of  W.  B.  Freeman,  district  engineer, 
assisted  by  G.  A.  Gray,  E.  O.  Christiansen,  G.  H.  Russell,  and  R.  H. 
Fletcher,  junior  engineers,  and  O.  M.  Wimmer  and  H.  B.  Waha, 
Forest  Service  hydrographers. 

^  The  field  data  in  Nebraska  were  collected  under  the  direction  of 
D.  D.  Price,  State  engineer,  assisted  by  A.  A.  Dobson  and  A.  B. 
Price. 

>  The  rating  curves  and  special  estimates  were  made  and  the  com- 
pleted data  prepared  for  publication  by  Raymond  Richards.  Com- 
putations have  been  made  by  H.  J.  Dean,  A.  H.  Tuttle,  and  M.  I. 
^Walters.    The  report  has  been  edited  by  Mrs.  B.  D.  Wood. 
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APPROPRIATION  OP  WATER. 

VABIATIOlf  8  m  STATB  WATEB  LAWS. 

The  water  laws  of  the  Western  States  differ  so  widely  in  their 
provisions  that  such  terms  as  "water  filing/'  "appropriation,"  and 
"water  right''  have  no  general  application  or  meaning.  The  rights 
to  water  in  these  States  rest  in  general,  first,  on  the  Constitution  and 
statutes  of  the  United  States;  second,  on  the  respective  State  con- 
stitutions and  the  State  statutes  that  have  been  enacted  in  accord- 
ance therewith;  third,  on  tlie  decisions  of  Federal  and  State  courts 
in  the  interpretation  of  these  various  provisions  of  law  and  in  their 
application  to  specific  conditions;  and,  fourth,  on  the  requirements 
of  the  State  engineers  and  other  officials  charged  with  the  adminis- 
tration of  the  State  water  laws. 

In  addition,  the  right  to  convey  water  acioss  public  lands  must 
be  acquired  in  accordance  with  the  provisions  of  the  acts  of  Congress 
and  the  regulations  of  the  Secretary  of  the  Interior  and  the  Secretary 
of  Agriculture  pursuant  thereto. 

In  this  report  each  description  of  a  gaging  station  in  Colorado 
gives  the  number  of  second-feet  of  adjudicated  diversions  from  the 
stream  and  its  tributaries,  to  indicate  as  nearly  as  possible  the  extent 
to  which  appropriations  have  been  recognized  by  the  State  courts. 
It  does  not  follow,  however,  that  this  amount  of  water  is  actually 
diverted,  as  many  of  the  older  decrees  called  for  amounts  greatly  in 
excess  of  those  actually  used;  on  the  other  hand,  no  account  lias 
been  taken  of  filings  which  have  not  yet  been  perfected  and  adjudi- 
cated. It  is  impossible  from  the  State  records  to  reach  any  conclu- 
sion as  to  the  validity  of  these  filings  or  as  to  the  probability  of  their 
final  perfection. 

CONSTmmOlTAL  PROVISIONS. 

COLORADO. 

In  comjnon  with  most  of  the  other  Western  States,  Colorado  has 
discarded  the  common-law  doctrine  of  riparian  rights  and  has  estab- 
lished a  system  based  upon  prior  appropriation.  The  following  are 
extracts  from  the  State  constitution  relative  to  the  use  of  water  for 

irrigation: 

Article  XVI. 

IRRIGATION. 

Sec.  5.  The  water  of  every  natural  stream  not  heretofore  appropriated  within  the 
State  of  Colorado  is  hereby  declared  to  be  the  property  of  the  public;  and  the  same  is 
dedicated  to  the  uae  of  the  people  of  the  State,  subject  to  appropriation  as  hereinafter 
provided. 

Sbc.  6.  The  right  to  divert  the  unappropriated  waters  of  any  natural  stream  to 
beneficial  usee  shall  never  be  denied.  Priority  of  appropriation  shall  give  the  better 
right  as  between  those  using  the  water  for  the  same  purpose;  but  when  the  waters  of 
any  natural  stream  are  not  sufficient  for  the  service  of  all  those  desiring  the  use  of  the 
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flame,  those  using  the  water  for  domestic  purposes  shall  have  the  preference  over  those 
^claiming  for  any  other  purpose,  and  those  using  the  water  for  agricultural  purposes 
shall  have  preference  over  those  using  the  same  for  manufacturing  purposes. 

Sec.  7.  AH  persons  and  corporations  shall  have  the  right  of  way  across  public, 
private,  and  corporate  lands  for  the  construction  of  ditches,  canals,  and  flumes  for  the 
purpose  of  conveying  water  for  domestic  purposes,  for  the  irrigation  of  agricultural 
lands,  and  for  mining  and  manufacturing  piu^oscs,  and  for  drainage,  upon  payment 
of  just  compensation . 

Sec.  8.  The  general  assembly  shall  provide  by  law  that  the  board  of  coimty  com- 
missioners, in  their  respective  counties,  shall  have  power,  when  application  is  made 
to  them  by  either  party  interested,  to  establish  reasonable  maximum  rates  to  be  chaiged 
for  the  use  of  water,  whether  furnished  by  individuals  or  corporations. 

WYOMING. 

In  Wyoming,  as  in  Colorado,  the  courts  reject  riparian  rights  and 
the  principal  of  prior  appropriation  is  established  in  the  State.  The 
provisions  of  the  State  constitution  regarding  the  appropriation  and 
use  of  water  are  as  follows: 

Article  I. 

Sec  31.  Water  being  essential  to  industrial  prosperity,  of  limited  amount,  and  easy 
of  diversion  from  its  natural  channels,  its  control  must  be  in  the  State,  which,  in 
providing  lor  its  iise,  shall  equally  guard  all  the  varied  interests  involved. 

Abticle  VII T. 

□tBIGATION   AND   WATER  RIGHTS. 

Sec.  1.  l^e  water  o!  all  natural  streams,  springs,  lakes,  or  other  collection  of  still 
water  within  the  boundaries  of  the  State,  are  hereby  declared  to  be  the  property  of 
the  State. 

Sec.  2.  There  shall  be  constituted  a  board  of  control,  to  be  composed  of  the  State 
engineer  and  superintendents  of  the  water  divisions,  which  shall  under  such  regulat  ions 
as  may  be  prescribed  by  law,  have  the  supervision  of  the  waters  of  the  State  and  of 
their  appropriation,  distribution,  and  diversion  and  of  the  various  officers  connected 
therewitii.    Its  decisions  to  be  subject  to  review  by  the  courts  of  the  State. 

Sec.  3.  Priority  of  appropriation  for  beneficial  uses  shall  give  the  better  right.  No 
appropriation  shall  be  denied  except  when  such  denial  is  demanded  by  the  public 
interests. 

Sec  4.  The  legislating  shall  by  law  divide  the  State  into  four  (4)  water  divisions 
and  provide  for  the  appointment  of  superintendents  thereof. 

Sec  5.  There  shall  be  a  State  engineer  who  shall  be  appointe<l  by  the  governor  of 
the  State  and  confirmed  by  the  senate;  he  shall  hold  his  office  for  the  term  of  six  (6) 
years  or  until  his  successor  shall  have  been  appointed  and  shall  have  qualified.  He 
shall  be  president  of  the  board  of  control  and  shall  have  general  supervision  of  the 
waters  of  the  State  and  of  the  officers  connected  with  its  distribution.  No  person 
shall  be  appointed  to  this  position  who  has  not  such  theoretical  knowledge  and  such 
practical  experience  and  skill  as  shall  fit  him  for  the  position.  * 

Article  XIII. 

Sec.  5.  Municipal  corporations  shall  have  the  same  right  as  individuals  to  acquire 
rights  by  prior  appropriation  and  otherwise  to  the  use  of  water  for  domestic  and 
municipal  purposes,  and  the  legislature  shall  provide  by  law  for  the  exercise  upon 
the  part  of  incorporated  cities,  towns,  and  villages  of  the  right  of  eminent  domain 
for  the  purpose  of  acquiring  from  prior  appropriators  upon  the  payment  of  just  com- 
l)onsation,  such  water  as  may  be  necessary  for  the  well  being  thereof  and  for  domestic 
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MONTANA. 

The  following  provisioii  in  the  Montana  State  constitution  relates 
ta  the  use  of  the  water  in  the  State: 

[Art.  2,  sec.  15.]  The  use  of  all  water  now  appropriated,  or  that  may  hereafter  be 
appropriated  for  sale,  rental,  distribution,  or  other  beneficial  use,  and  the  right  of  way 
over  the  lands  of  others  for  all  ditches,  drains,  flumes,  canals,  and  aqueducts,  nece:;- 
sarily  used  in  connection  therewith,  as  well  as  the  sites  for  reservoirs  necessary  for 
coUecting  and  storing  the  same,  shall  be  held  to  be  a  public  use. 

NORTH   DAKOTA. 

The  sole  provision  of  the  State  constitution  of  North  Dakota  rela- 
tive to  the  use  of  water  is  the  following: 

[Art.  17,  sec.  210.]  All  flowing  streanui  and  natural  water  courses  shall  forever  re- 
main the  property  of  the  State  for  mining,  irrigating,  and  manufacturing  purposes. 

SOUTH   DAKOTA. 

This  State  has  no  constitutional  provisions  relative  to  tlie  use  of 
water. 

NEBRASKA. 

The  State  constitution  of  Nebraska  makes  no  provision  for  the  use 
of  water  in  the  State. 

ADMINISTBATION  OF  WATER  LAWS. 
COLORADO. 

Appropriation  of  water  in  Colorado  may  be  divided  into  two  gen- 
eral classes:  The  direct  appropriation,  where  the  water  is  used  as 
delivered  from  the  head  gates  of  the  canal,  and  the  appropriation  for 
storage,  where  water  from  the  river  is  not  used  at  the  time  of  diver- 
sion but  is  stored  in  reservoirs  for  future  use.  Appropriations  of  the 
second  class  are  usually  valid  only  during  periods  of  high  water  when 
there  is  an  excess  of  water  over  the  ne«ds  of  the  direct  appropriators. 
In  the  construction  of  reservoirs  it  is  necessary  to  obtain  approval  of 
plans  by  the  proper  county  commissioners,  in  addition  to  obtaining, 
that  of  the  State  engineer,  for  all  dams  exceeding  10  feet  in  height. 
The  entire  construction  of  the  reservoir  is  imder  the  supervision  of 
the  State  engineer,  who  has  authority  to  require  material  used  and 
work  of  construction  to  be  done  to  his  satisfaction.  In  case  of  failure 
of  a  reservoir  the  owners  are  Uable  for  aU  ensuing  damages. 

The  control  of  water  by  the  State  is  vested  in  the  State  engineer, 
whose  duty  it  is  to  supervise  the  diversion  of  water  by  the  various 
appropriators  in  accordance  with  the  decrees  of  the  State  courts. 
TTie  State  is  divided  into  five  irrigation  divisions,  each  in  charge  of  a 
division  engineer,  who  is  imder  the  direction  of  the  State  engineer. 
Each  irrigation  division  is  divided  into  a  number  of  water  districts, 
of  which  there  are  70  for  the  entire  State.     For  each  water  district 
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there  is  appointed  a  water  commissioner,  whose  duty  it  is,  under  Uio 
supervision  of  the  division  engineer,  to  divide  the  water  in  the 
natural  streams  among  the  several  ditches  taking  water  from  the 
same,  according  to  the  rights  of  each.  Whenever  there  is  a  scarcity 
of  water  he  is  empowered  to  shut  down  the  head  gates  of  those 
ditches  whose  priorities  are  of  too  recent  date  to  entitle  them  to 
divert  water.  In  the  discharge  of  tliis  duty  he  has  the  power  of  a 
constable. 

WYOMING. 

The  constitution  of  the  State  of  Wyoming  creates  the  office  of 
State  engineer  and  divides  the  State  into  four  principal  water  divi- 
sions, each  under  the  control  of  a  division  superintendent.  The 
State  engineer  and  the  division  superintendents  form  a  board  of  con- 
trol having  supervision  of  the  appropriation  and  distribution  of  the 
water,  subject  to  court  review. 

Rights  to  the  use  of  water  are  begim  by  filing  an  application  in 
the  office  of  the  State  engineer.  This  application  must  be  prepared 
m  accordance  with  the  State  law  and  the  requirements  of  the  State 
engineer.  When  the  application  is  in  proper  form  a  permit  to  divert 
the  water  and  construct  the  works  is  issued. 

The  distribution  of  the  water  in  accordance  with  the  respective 
rights  of  permittees  is  supervised  by  water  conmiissioners,  one  hav- 
ing jurisdiction  in  each  of  a  large  number  of  water  districts,  into 
which  the  four  principal  divisions  are  divided.  The  acts  of  the  com- 
missioners of  any  district  are  subject  to  review  by  the  higher  admin- 
istrative officials,  and  eventually  by  the  courts. 

MONTANA. 

An  appropriation  of  water  in  Montana  is  begun  by  the  posting  of 
a  notice  at  the  proposed  point  of  diversion,  a  copy  of  which  notice 
is  filed  with  the  county  clerk  and  recorder  of  the  county  in  which  the 
water  is  to  be  diverted.  There  is  no  limitation  as  to  the  amount  of 
water  upon  which  any  person  may  file,  and  many  streams  have  single 
filings  upon  them  for  more  than  their  entire  flow.  Eventually,  how- 
ever, each  appropriator  can  acquire  the  right  to  use  only  such  water 
as  he  has  put  to  beneficial  use.  Questions  arising  as  to  the  rights  of 
appropriators  are  determined  by  court  proceedings.  The  State  en- 
gineer has  no  functions  relative  to  the  diversion  or  distribution  of 
water,  but  the  State  courts  may  appoint  commissioners  to  enforce 
decrees. 

Under  this  system  examination  of  a  stream  and  a  search  of  the  de- 
crees are  required  to  determine  the  title  to  its  waters. 

NORTH  DAKOTA. 

General  supervision  of  matters  relating  to  the  use  of  water  is  vested 
in  the  State  engineer,  who  is  particularly  charged  with  the  custody 
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of  records  and  the  survey  of  streams.  The  State  is  divided  into  four 
water  divisions,  each  in  charge  of  a  commissioner^  and  each  division 
may  be  further  subdivided  into  districts,  each  having  a  water  master. 
The  water  commissioners;  together  with  the  State  engineer,  constitute 
a  board  empowered  to  make  general  rules  for  the  control  of  water. 

Appropriations  made  prior  to  the  present  water  law  are  adjudicated 
by  the  courts,  one  copy  of  the  decree  being  filed  in  the  office  of  the 
State  engineer.  Applications  to  appropriate  water  are  filed  with  the 
State  engineer,  the  procedure  therefor  being  similar  to  that  in 
Wyoming. 

NEBRASKA. 

Control  of  water  for  irrigation  is  vested  in  the  State  board  of  irri- 
gation, highways,  and  drainage,  which  consists  of  the  governor, 
attorney  general,  and  commissioner  of  public  lands.  The  State 
engineer  is  appointed  by  the  board,  and  acts  as  its  secretary.  The 
State  is  divided  into  two  water  divisions,  each  in  charge  of  a  superin- 
tendent. Within  these  divisions  water  districts,  in  charge  of  water 
conimissioneTs,  may  be  created  as  needed.  The  water  commissioners 
control  the  distribution  of  water  to  the  respective  appropriators. 

Applications  to  appropriate  water  for  irrigation  are  made  to  the 
State  board  in  accordance  with  the  regulations.  Upon  approval  the 
applicant  may  construct  the  necessary  works.  A  certificate  is  finally 
issued  by  the  State  board  and  recorded  with  the  county  clerk. 

Storage  reservoirs  are  subject  to  special  provisions  of  law,  and  dams 
over  10  feet  high  must  be  authorized  by  the  board. 

IBBIGATION  DI8TBICT8. 

With  the  growth  of  irrigation  in  Colorado  it  has  become  necessary 
to  enact  laws  creating  irrigation  districts  whereby  the  owners  of 
adjacent  lands  may  organize  for  the  purpose  of  jointly  conveying 
^ater  to  irrigate  these  lands.  When  a  majority  of  landowners  in  a 
district  desire  to  irrigate  their  lands,  they  may  petition  the  county 
commissioners  of  the  county  in  which  the  greatest  acreage  of  land  is 
located  to  organize  an  irrigation  district.  An  election  is  then  held 
by  the  commissioners  at  which  all  the  landowners  in  the  proposed 
district  are  entitled  to  vote  on  the  question  of  organization.  If  the 
result  of  the  election  favors  it,  the  irrigation  district  is  organized  and 
a  board  of  three  directors  elected.  This  board  is  empowered  to  enter 
into  contracts  for  completing  the  necessary  structiu'es  to  irrigate  the 
lands,  and  to  acquire  rights  of  way,  water  rights,  etc.  Similar  statutes 
have  been  enacted  in  Wyoming,  Montana,  and  Nebraska. 

TBJBt  CABEY  ACT. 

The  act  of  August  18,  1894  (28  Stat.,  372,  422),  commonly  known 
as  the  Carey  Act,  and  amendments  thereto,  the  purpose  of  which  is 
to  aid  the  public-land  States  in  the  reclamation  of  the  desert  lands 
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therein  and  in  the  settlement,  cultivation,  and  sale  of  such  lands  in 
small  tracts  to  actual  settlers,  authorize — 

(a)  The  temporary  withdrawal  of  public  lands  from  settlement  or 
entry  pending  investigation  and  survey  preliminary  to  the  filing  of 
an  application  for  segregation,  such  withdrawn  lands  to  be  restored 
to  settlement  and  entry  at  the  end  of  one  year  from  the  date  of 
withdrawal  in  case  application  for  segregation  is  not  theretofore 
made. 

(b)  The  segregation  of  public  lands  by  the  Secretary  of  the  Inte- 
rior, contracts  between  the  United  States  and  any  beneficiary  State, 
and  the  reclamation  of  such  lands  by  beneficiary  States  within  10 
years  from  the  approval  of  the  State's  application  (subject  to  an 
extension  of  five  years). 

(c)  The  patenting  to  any  beneficiary  State  of  any  tract  of  reclaimed 
land  when  satisfactory  proof  is  made  that  an  ample  supply  of  water 
to  reclaim  it  is  actuaUy  furnished. 

The  usual  procedure  imder  the  Carey  Act  is  about  as  follows: 
A  corporation  or  individual  applies  to  the  State  for  the  withdrawal 
of  certain  public  lands  proposed  for  irrigation.  The  State  thereupon 
submits  to  the  Interior  Department  an  application  for  their  with- 
drawal. On  the  approval  of  this  application  the  State  is  allowed  one 
year  in  which  to  investigate  the  project  and  prepare  satisfactory 
plans  for  reclamation.  The  proposing  company  conducts  the  inves- 
tigation and,  if  a  project  that  is  considered  feasible  is  developed, 
makes  application  to  the  State  for  the  segregation  of  the  irrigable 
lands  and  offers  to  contract  witlx  the  State  for  their  reclamation. 
The  State  thereupon  applies  to  the  Interior  Department  for  the 
segregation  of  the  lands  under  the  terms  of  the  Carey  Act  and  its 
amendments.  If  the  plan  of  irrigation  is  found  to  be  feasible,  the 
irrigation  company  responsible,  and  the  available  water  supply 
adequate,  the  lands  are  segregated  and  the  contract  for  their  recla- 
mation is  entered  into  between  the  United  States  and  the  State. 
When  the  irrigation  works  are  completed  to  the  satisfaction  of  the 
Government,  patent  is  issued  to  tho  State  or  to  its  assigns.  The 
State  receives  payment  for  the  lands  from  the  settler,  and  the  irriga- 
tion company,  either  directly  or  through  the  State,  receives  payment 
from  each  settler  for  his  proportionate  share  of  the  irrigation  works 
and  water  rights  involved. 

The  Tenth  General  Assembly  of  Colorado,  by  an  act  approved 
March  15,  1895,  accepted  the  conditions  and  grants  of  land  to  the 
State  under  the  provisions  of  the  Carey  Act.  The  subsequent  State 
laws  stipulate  that  the  selection,  management,  and  disposal  of  such 
lands  shall  be  vested  in  the  State  board  of  land  commissioners. 
Before  a  project  is  approved  the  engineering  features  must  be  passed 
upon  by  the  State  engineer.  Similar  statutes  have  been  enacted  by 
Wyoming  and  Montana. 
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OAOINQ  STATION  RECORDS. 

MISSOTJBI  BIVBB  P&OPBB. 

RED  ROCK  RIVER  ABOVE  RED  ROCK  RESERVOIR,  NEAR  MONXDA,  MONT. 

Location.-r-At  wagon  bridge  on  Lyon's  ranch,  18  milee  east  of  Monida,  and  about  12 

miles  above  the  dam  of  the  Red  Rock  Reservoir  &  Irrigation  Go. 
Records  available. — Four  miscellaneous  measurements  in  1910;  May  to  October, 

1911. 
Drainage  area. — Not  measured. 

Gage.-~Staff  gage  nailed  to  piling  on  downstream  side  of  bridge. 
Chanxiel. — Very  liable  to  change.    The  stream  is  very  sluggish,  sediment  is  apt  to 

accumulate,  and  weeds  grow  on  the  bed. 
Dischargee  xneaaurexnents. — ^Made  from  the  downstream  side  of  bridge  at  hi^ 

water;  by  wading  above  the  bridge  at  low  water. 
Winter  flovT*. — ^May  be  a£fected  by  ice  from  November  till  the  ice  breaks  up  in  the 

spring. 
Artificial  control. — ^Little  or  none  above  the  station. 
Accuracy. — ^Fair.    The  shifting  channel  affects  the  results. 

Discharge  meamrements  of  Red  Rock  River  above  Red  Rock  reservoir^  near  Mcnida, 

Mont.,  in  1910^11. 


Dftte. 

hei^l 

Dis- 
charge. 

Date. 

Hydrographtf. 

Gage 
height. 

Dis- 
charge. 

1910. 
July    6 

Lamb  and  Wad* 

C.  8.  HeideL 

Feet. 
3.60 
3.63 
3.43 

Sec'ft. 
88 
38 
34 

mi. 

Apr.  34 
JiQy  11 
Sept.  30 

C.B.Heidel 

Feet. 
4.78 
3.31 
3.10 

See.'ft. 

19 

do 

do 

130 

30 

do 

80 

Daily  gage  Tieight,  in  feetf  of  Red  Rock  River  above  Red  Rock  reservoir,  near  Jfonvda, 

Mcmt.,  for  1911. 
[Uark  Lyons,  obswer.) 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

4.4 

4.8 
4.0 
4.0 
4.0 

4.8 
4.8 
4.7 
4.8 
4.7 

4.8 
4.8 
4.8 
4.7 
4.7 

4.6 
4.6 
4.45 
4.36 
4.3 

4.25 

4.2 

4.1 

4.0 

3.0 

8.7 

3.65 

3.8 

3.8 

4.1 

4.2 
4.0 
3.5 
3.6 
3.6 

3.5 
3.5 
3.4 
3.3 
3.3 

8.3 

3.3 
3.3 
3.25 
3.2 

3.2 
3.3 
3.3 
3.1 
3.06 

3.0 
3.0 
3.0 
3.0 
3.06 

3.2 
3.1 
3.1 
3.0 
3.0 
3.0 

8.0 

3.05 

8.1 

3.1 

3.3 

3.2 
3.1 
3.0 
3.1 
3.0 

3.0 
3.0 
3.1 
3.0 
3.0 

3.0 
3.1 
3.0 
2.0 
2.0 

2.85 
2.85 
2.8 
2.8 
2.85 

2.8 

2.85 

2.0 

2.0 

2.86 

2.86 

2.0 
3.86 
8.0 
3.06 
3.06 

8.1 

3.46 
8.4 
3.4 
3.4 

3.5 

2 

3.5 

3 

4 

3.5 

5.:.:::::::::::::::::::::;:.:::::::.:...;.... 

6 

3.4 
8.45 
8.45 
3.4 

7 

6.5 

6.4 
6.3 
5.2 

5.0 
6.2 
6.2 
6.1 
5.0 

4.0 
4.8 
4.6 
4.3 
4.3 

4.3 

4.3 

4.45 

4.6 

4.6 

4.0 
4.8 
4.6 
4.5 
4.4 
4.3 

S 

9 

10 

11 

'*8.'3* 
3.3 
3.1 
3.1 

3.1 
3.1 
3.1 
3.1 
3.1 

3.1 
3.1 
3.1 
3.1 
3.2 

3.3 
3.2 
3.1 
3.1 
3.1 

8.3 

12 

13 

14 

3.6 
3.5 

3.46 

3.4 

3.4 

3.4 

3.4 

3.4 
3.4 
3.4 

15 

16 

17 

IS 

19 

20 

21 

22 

23 

24 

25 

3.5 

26 

27 

3.5 
3.7 
3.7 

28 

29 

30 

31 

1              1 

NoTB.— Ice  present  after  Oct.  23. 
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Daily  discharge,  in  second-feet y  of  Red  Rock  River  above  Red  Rock  reservoir y  near  Monida, 

Monty  for  1911. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 : 

500 
500 
550 
560 
600 

600 
660 
620 
590 
560 

500 
660 
560 
530 
500 

470 
445 
370 
320 
320 

320 
320 
358 
395 
895 

470 
445 
370 
370 
345 
320 

345 
445 
470 
470 
470 

445 
446 
420 
445 
420 

445 
445 
445 
420 
420 

395 
395 
358 
332 
320 

308 
295 
275 
255 
236 

195 
185 
215 
216 
275 

295 
265 
155 
176 
175 

165 
156 
140 
126 
125 

125 
125 
125 
118 
110 

110 
110 
110 
95 
90 

85 
85 
86 
85 
90 

110 
96 
95 
85 
85 
85 

85 
90 
95 
96 
110 

110 
96 
86 
95 
85 

86 
86 
95 
85 
85 

86 
95 
86 
75 
75 

70 
70 
65 
65 
70 

66 
70 
76 
75 
70 
70 

75 
70 
86 
90 
^ 

96 
98 
100 
102 
106 

108 
110 
110 
96 
96 

95 
95 
96 
96 
95 

05 

95 
110 

110 
110 
95 
95 
95 

148 

2 

140 

3 .  . 

140 

4 

]40 

6 

140 

e 

140 

7 

148 

8 

148 

9 

140 

10 

132 

11 

125 

12 

135 

13 

145 

14 

155 

15 

.   155 

16 

148 

17 

140 

18. 

140 

19 

140 

20 

140 

21 

140 

22 

140 

23 

140 

24 

130 

26 

130 

26 

130 

27 

130 

28 

130 

29 

130 

30 

130 

31 

130 

Note.— Dally  discharge  determined  flrom  a  fairly  well-defined  discharge  rating  curve.    Dischaiige  inter- 
polated for  days  for  which  gage  heights  are  missing. 

Monthly  discharge  of  Red  Rock  River  above  Red  Rock  reservoir ,  near  Monida,  Mont., 

for  1911. 


Month. 


May 

June 

July 

August 

September.. 
October  ..., 


The  period . 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean 


650 
470 
295 
110 
110 
155 


320 
185 
85 
65 
70 
125 


465 

360 

124 
82.6 
96.6 

139 


Run-off 
(total  in 
acre-feet). 


28.600 
21,400 
7,620 
5,080 
6.750 
8.550 


77.000 


Accti- 
racv. 


RED  ROCK  RIVER  BELOW   RED  ROCK  RESERVOIR,  NEAR  MONIDA,  MOXT. 

Locatioii.— Just  below  the  reservoir  of  the  Red  Rock  Reservoir  &  Irrigation  Co..  8 
miles  northeast  of  Monida  and  15  miles  east  of  Lima. 

Records  available.— July  22,  1911,  to  November  30,  1911.  Miscellaneous  measure- 
ments were  made  at  this  point  on  Red  Rock  River  during  the  summer  of  1910. 

Drainage  area. — About  560  square  miles. 

Gages.— A  temporary  staff  gage  about  300  yards  downstream  from  the  dam  and  a 
float  gage  in  a  concrete  well  on  the  right  bank,  at  a  40-foot  weir,  about  halfway 
between  the  dam  and  the  staff  gage.    The  1911  records  are  referred  to  the  staff 

gage- 
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Channel. — ^Probably  pennanent;  bed  of  stream  composed  of  coarse  gravel,  pebbles, 

and  bowlders;  current  strong. 
Diseharg^  zneasarexnents. — ^Made  by  wading. 
Winter  flow. — ^Affected  by  ice. 
Regulation. — The  dam  is  used  to  store  flood  waters  which  are  released  during  the 

latter  part  of  the  irrigation  season. 
Aoeuracy. — Both  staff  gage  and  weir  readings  should  be  reliable. 

Disdiarge  meanirements  of  Red  Roct  River  below  Red  Rock  reservoir ,  near  Monida, 

Mont.,  1910-11. 


Ditt. 

Hydrogrepher. 

he^t. 

Bia- 
oharga. 

Date. 

Hydrographer. 

heiSEt. 

Di*. 

charge. 

1910. 
July  7  a 

Lamb  and  Wade 

do 

do 

do 

do 

C.S.  Hddel 

Feet. 
2.20 
2.10 
2.49 
2.85 
1.80 
2.43 
2.35 

20 

65 
137 
13.1 
65 
58 

1011. 
July  11 
12 
Sept.  20 

C.  8.  Hddel 

Feet. 
3.10 
»3.03 
C2.74 

^^- 

19 

do 

do 

152 
103 

30 

do 

•  MeasaremeDt  made  1»000  feet  beknr  dam.     *  Weir  gage  read  1.04  feet,     c  Welr  gage  read  .81  feet. 

Daily  gage  height,  in  feet,  and  discharge,  in  second-feet,  of  Red  Rock  River  below  Red  Rock 
reservoir,  near  Afonrda,  Mont.,  for  1911. 


[P.  V. 

Maxwell,  observer.] 

July. 

Aug. 

Sept. 

1 
Oct.                    Nov. 

Day. 

Gofe   1    Dls- 
beight.  charge. 

he^t. 

Dto. 
charge. 

bei^t 

Die- 
charge. 

Gage 
helgiit. 

Die- 
charge. 

Gage 
hdgLt 

Dis- 
charge. 

1 

2.62 
2.61 
2.60 
2.60 
2.66 

2.68 
2.68 
2.71 
2.74 
2.74 

2.73 
2.68 
2.62 
2.54 
2.46 

2.46 
2.45 
2.45 
2.46 
2.47 

2.50 
2.50 
2.50 
2.50 
2.50 

2.50 
2.50 
2.50 
2.50 
2.50 
2.50 

86 
84 
83 
83 
92 

05 
95 
100 
105 
106 

103 
95 
86 
75 
64 

64 
63 
'  63 
64 
65 

69 
60 
60 
60 
60 

60 
60 
60 
69 
60 
69 

2.50 
2.50 
2.50 
2.50 
2.60 

2.60 
2.67 
2.74 
2.74 
2.74 

2.74 
2.72 
2.72 
2.72 
2.72 

2.72 
2.72 
2.72 
2.72 
2.72 

2.72 
2.72 
2.72 
2.72 
2.72 

2.72 
2.72 
2.72 
2.72 
2.72 

60 
69 
60 
69 
83 

83 
94 
105 
105 
105 

106 
101 
101 
101 
101 

101 
101 
101 
101 
101 

101 
101 
101 
101 
101 

101 
101 
101 
101 
101 

2.72 
2.72 
2.71 
2.71 
2.71 

2.71 
2.71 
2.71 
2.71 
2.71 

2.72 
2.71 
2.71 
2.71 

■*"3.'96' 
3.95 
4.00 
3.05 

3.90 
3.90 
3.40 
2.80 
2.84 
2.80 

101- 
101 
100 
100 
100 

100 
100 
100 
100 
100 

101 
100 
100 
100 
140 

180 
220 
260 
300 
340 

380 
415 
432 
450 
432 

415 
415 
250 
133 
123 
115 

2.90 
3.06 
3.15 
3.25 
3.30 

3.35 
3.35 
3.40 
3.50 
3.50 

3.50 
3.50 
3.50 
3.50 
3.15 

2.84 
2.84 
2.84 
2.84 

2.84 

2.84 
2.84 
2.84 
2.84 
2.84 

2.84 

2.84 
2.84 
2.84 

2.84 

135 

2 

166 

3 :        --.......----. 

188 

4 

212 

5 

226 

6...  .              

238 

7 

238 

g 

250 

9 

280 

10 :;::;::::...::::.- 

280 

11 

280 

12...  . 

280 

13 

280 

U 

280 

IS 

188 

16 

123 

17 

123 

18 

123 

19 

123 

20 

123 

21 

123 

22 

123 

n 

2.68 
2.67 
2.67 

2.67 
2.63 
2.63 
2.63 
2.63 
2.63 

05 
94 
94 

94 
88 
88 
88 
88 
88 

123 

24 

123 

25 

123 

28 

123 

r 

123 

28 

123 

29 

123 

30 

123 

31 

Note.— Qage  heighta  refer  to  staff  gage.    Discharge  determined  from  a  very  well-defined  rating  curve. 
I>i3charge  Interpolated  Oct.  15  to  21. 
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Monthly  discharge  of  Red  Rock  River  below  Red  Roch  reservoir,  near  Monidn,  Mont., 

/o^  1911. 


Month. 


July  23-31 . 

August 

September 
October... 
November. 


Diacharge  In  ieoond-feet. 


Maximum.   Minimum.      Mean, 


95 
105 
105 
450 
280 


63 
60 
100 
123 


90.8 
78.4 
95.8 

207 

179 


Run-off 
(total  in 
acre-feet). 


1,620 
4,820 
6,700 
12,700 
10,700 


Accu- 
racy. 


RED   ROCK   RIVER   AT    LIMA,  MONT. 

Location. — Near  the  deed  ranch,  1  mile  east  of  Lima,  Mont.  Principal  tributaries 
below  the  station,  Sheep  and  Sage  creeks. 

Becords'  available.— August  14,  1907,  to  September  30,  1911. 

Drainage  area. — Not  measured. 

Gage. — Chain;  installed  October  27,  1908,  at  a  point  just  above  the  cable  and  300 
feet  farther  downstream  than  the  old  sta£f  gage  which  it  replaced;  datum  of  chain 
gage  not  the  same  as  that  of  the  staff  gage. 

Channel. — ^Probably  permanent. 

Diacharge  measurements. — ^At  ordinary  and  high-water  stages  made  from  a  cable 
below  the  gage;  at  extremely  low  stages  measurements  made  by  wading  just  below 
the  cable  section. 

Winter  flow. — River  generally  remains  open  the  entire  year,  as  a  large  spring  dis- 
charges into  the  stream  just  above  the  gage. 

Diversions. — ^Three  ditches,  each  carrying  approximately  900  miner's  inches,  take 
water  from  Red  Rock  above  the  station.  The  flow  of  water  above  the  station  is 
all  appropriated,  but  the  rights  are  unadjudicated. 

Storage. — ^The  dam  of  the  reservoir  storing  the  water  of  the  Red  Rock  has  been 
completed,  but  no  canals  have  been  built.  The  dam  is  of  earth  with  concrete 
core,  is  50  feet  high,  and  will  impound  90,000  acre-feet;  its  top  elevation  is  6,700 
feet;  the  dam  is  16  miles  above  Lima,  Mont.,  and  27  miles  below  lower  Red  Hock 
Lake. 

Accuracy. — In  general,  the  results  obtained  at  this  station  should  be  good. 

Discharge  measurements  of  Red  Rock  River  at  Limn,  Mont.,  1911. 


Bate. 

• 

Hydrographer. 

Gaee 
height. 

Pto- 
cliarge. 

Apr.  25 
July   13 

C.  S.  Heldel 

Feet. 
0.55 
1.88 
1.52 

8ec.-ft. 

18 

do 

191 

Sept.  22 

do 

122 

Digitized  by 


Google 


MISSOURI  RIYEB. 


29 


Di^y  gage  height,  in  feet,  of  Red  Rock  River  at  Lima,  Mont.,  for  1911. 
[AUoe  Oleed,  observer.] 


Day. 


Jan. 


Feb. 


Ifar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


1. 
2. 
3. 
4. 

5. 

6. 

s! 

9 

10, 

11 
12 
13 
14 
15 

16 
17. 
IS. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
2R. 
29. 
30. 
31. 


0.56 
.55 
.SO 
.50 
.45 

.50 
.50 
.50 
.55 
.50 

.50 
.50 
.50 
.50 
.45 

.55 
.55 
.50 
.60 
.45 

.60 
.50 
.50 
.50 
.45 

.50 

50 
.50 
.50 
.45 
.50 


1.00 

i.ao 

1.10 
1.60 
1.05 

1.10 
l.» 
.70 
.60 
.65 

.60 
.60 
.60 
.60 
.50 

.55 
.55 
.55 
.55 
.50 

.55 

.55 
.55 
.55 
.50 

.50 
.60 
.50 


0.50 
.50 
.50 
.50 
.45 

.50 
.50 
.55 
.50 
.46 

.50 
.50 
.50 
.60 
.46 

.60 
.55 
.65 
.55 
.50 

.66 
.56 
.65 
.55 
.60 

.55 
.55 
.55 
.56 
.50 
.56 


0.55 
.55 
.56 
.55 
.50 

.65 

.65 

1.05 

1.10 

.76 

.65 
.65 
.65 
.65 
.60 

.60 
.60 
.60 
.66 
.56 

.60 
.70 
.65 
.60 
.50 

1.30 
1.40 
1.60 
1.60 
1.90 


2.15 
3.25 
2.25 
2.25 

2.ao 

2.30 
2.60 
2.06 
2.85 
2.85 

2.86 
2.90 
2.90 
2.90 
2.05 

2.05 
2.06 
2.06 
2.06 
2.06 

2.90 
2.06 
2.06 
2.90 
2.05 

2.85 

2.85 

2.95 

3.05 

3.1 

3.06 


8.05 
2.80 
2.80 
2.80 
2.80 

2.75 
2.80 
2.80 
2.85 

2.85 

2.85 
2.75 
2.65 
2.65 
2.70 

2.70 
2.70 
2.75 
2.80 
2.80 

2.85 
2.90 
2.85 
2.85 
2.85 

2.00 
2.00 
2.05 
2.05 
2.15 


2.10 
2.10 
2.10 
2.00 
1.90 

1.90 
1.05 
1.05 
2.00 
2.05 

2.00 
2.06 
2.05 
2.00 
2.06 

2.06 
1.40 
1.40 
1.30 
1.30 

1.30 
1.30 
1.15 
1.20 
1.20 

1.20 
1.05 
1.20 
1.20 
1.20 
1.15 


1.15 
1.15 
1.15 
1.15 
1.15 

1.15 
1.15 
1.15 
1.20 
1.20 

1.20 
1.20 
1.20 
1.20 
1.10 

1.10 
1.05 
1.05 
1.05 
1.05 

1.05 
1.05 
1.05 
1.05 
1  05 

1.05 
1.25 
1.35 
1.30 

!.18 


Note.— Ice  present  Feb.  1  to  8. 

Daily  diseharge,  in  ucand-feety  of  Red  Rock  River  at  Lima,  Mont.,  for  1911. 


1.30 
1.35 
1.30 
1.35 
1.25 

1.35 
1.30 
1.35 
1.30 
1.40 

1.40 
1.45 
1.45 
1.55 
1.60 

.1.66 
1.70 
1.76 
1.70 
1.70 

1.70 
1.75 
1.50 
1.55 
1  40 

1.50 
1.30 
1.36 
1.30 
1.30 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

M*y. 

June. 

July. 

Aug. 

Sept. 

1 

18 
18 
16 
16 
14 

16 
16 
16 
18 
16 

16 
16 
16 
16 
14 

18 
18 
16 
16 
14 

16 
16 
16 
16 
14 

16 
16 
16 
16 
14 
16 

17 
17 
18 
18 
10 

19 
20 
20 
21 
18 

21 
21 
21 
21 
16 

18 
18 
18 
18 
16 

18 
18 
18 
18 
16 

16 
16 
16 

16 
16 
16 
16 
14 

16 
16 
18 
16 
14 

16 
16 
16 
16 
14 

16 
18 
18 
18 
16 

18 
18 
18 
18 
16 

18 
18 
18 
18 
16 
18 

18 
18 
18 
18 
16 

18 
18 
54 
60 
30 

24 
24 
24 
24 
21 

21 
21 
21 
24 
18 

21 
26 
24 
21 
16 

85 
99 
114 
131 
191 

250 
276 
276 
276 
280 

280 
372 

478 
448 
418 

448 
463 
463 
463 
478 

478 
478 
478 
478 
478 

463 

478 
478 
463 
478 

448 
448 
478 
510 
525 
510 

510 
432 
432 
432 
432 

417 
432 
432 

448 
448 

448 

417 
387 
387 
402 

402 
402 
417 
432 
432 

448 
463 
448 
448 
448 

213 
213 
225 
225 
250 

237 
237 
237 
213 
191 

191 
202 
202 
213 
225 

213 
225 
225 
213 
225 

226 

99 
99 
85 
85 

85 
85 
66 
72 
72 

72 
54 
72 
72 
72 
66 

66 
66 
66 
66 
66 

66 
66 
66 
72 
72 

72 
72 
72 
72 
60 

60 
54 
54 
54 
54 

64 

54 
54 
64 
64 

54 
78 
92 
85 
85 
85 

85 

2 

92 

3 

85 

4 

02 

5 

78 

6 

02 

85 

8 

02 

9 

85 

10 

09 

11 

09 

12 

106 

13 

106 

14 

122 

15 

131 

16 

140 

17 

150 

18 

160 

19 

20 

150 
loO 

21 

150 

22 

160 

23 

114 

W 

122 

25 

99 

28 

114 

27 

85 

28 

92 

29 

85 

30 .  .. 

85 

31 
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Manthly  discharge  of  Red  Rock  River  at  Lima,  Mont.,  for  1911. 


Month. 

DisehargP  in  seoand-feet. 

(total  in 
acre-feet). 

Accu- 

Maximum. 

Mean. 

racy. 

Jftnumy _  _  - 

18 
21 
18 
191 
625 
610 
237 
92 

leo 

U 
16 
14 
16 
260 
213 
54 
64 
78 

16 

18.2 
16.6 
40.6 

432 

397 

149 
66 

110 

984 

1,010 
1.020 
2,420 
26,600 
23,600 
9,160 
4,060 
6,550 

B. 

Fobniftry , -.,,-,-,.,-.. 

B. 

Mm^h      .  .        .     .                                      

B. 

April 

B. 

^::::::::;::::::::::::::::. :::.:...:.:. :::.:... 

B. 

jnnf^ ..,,...,-,  , . 

B. 

July 

B. 

August 

B. 

September 

B. 

The  period 

76,400 

BEAVERHEAD   RIVER    AT   BARRATTS,  MONT. 

Location. — One  mile  above  Barratte  and  2  miles  south  west  of  Dillon,  Mont.,  in  the 
SW.  i  SW.  i  sec.  20,  T.  8  S.,  R.  9  W. 

BecordB  available.— August  12,  1907,  to  December  31,  1911. 

Drainage  area. — Not  measured. 

Gage. — ^A  standard  chain  gage  was  installed  on  the  downstream  side  of  the  bridge 
June  22,  1908,  to  replace  the  ordinary  sta£f  gage  which  had  previously  been  used; 
datum  of  chain  gage  the  same  as  that  of  the  staff  gage. 

Channel. — Should  not  shift;  rocky  at  the  measuring  section. 

Discharge  measurements. — Made  from  downstream  side  of  the  bridge. 

Winter  fiow. — Stream  remains  open  during  the  winter  months. 

Diversions. — Innumerable  diversions  are  made  above  the  station.  Decreed  water 
rights,  aggregating  85,866  inches  of  water,  are  filed  on  from  Lima  on  Red  Rock 
River  to  a  point  10  miles  above  Twin  Bridges.  The  three  largest  canals  diverted 
below  the  station  are  Canyon  Creek  canal,  appropriating  6,000  inches;  Union 
canal,  appropriating  4,000  inches;  and  Beaverhead  canal,  diverted  just  north  of 
Dillon,  appropriating  5,000  inches.  The  Union  Electric  Co.,  of  Dillon,  has  a 
canal  with  a  carrying  capacity  of  6,000  inches. 

Beaverhead  River  is  called  Red  Rock  River  from  its  source  in  Red  Rock  I>akes 
to  the  post  office  of  Red  Rock,  below  which  it  is  called  the  Beaverhead.  The  prin- 
cipal tributaries  to  the  Beaverhead  above  the  station  are  Grasshopper  Creek,  12  miles 
south  of  Dillon;  Horse  Prairie  Creek,  20  miles  south;  and  Rattlesnake  and  Blacktail 
Deer  creeks.  Irrigation  has  probably  been  practiced  in  Beaverhead  Valley  longer 
than  in  any  other  valley  in  Montana,  ditches  constructed  in  the  early  seventies  being 
still  in  operation. 

Discharge  measurements  of  Beaverhead  River  at  Barratts^  Mont.,  in  1911. 


Date. 

Hydrographer. 

Gaoe 
height. 

Dis- 
charge, 

Apr.  22 

Jmy  10 

C.  S.  Heldel 

Feet. 
1.26 
1.02 
.78 

Sec-fi. 
416 

...    do 

291 

Sept.  19 

do 

214 

Digitized  by 


Google 


MISSOURI  RIVER. 


31 


Daily  gaffe  height,  in  feet,  of  Beaverhead  River  at  Barrattefor  1911. 
[W.  A.  Meeds,  observer.) 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

1.60 
1.55 
1.45 
1.30 
1.20 

1.05 
1.05 
1.00 
1.05 
1.20 

1.10 
1.05 
.88 
.86 
.91 

.96 
1.00 

.96 
1.06 
1.10 

1.15 
1.20 
1.20 
1.20 
1.15 

1.20 
1.30 
1.45 
1.40 
1.30 

1.20 
1.20 
1.20 
1.20 
1.15 

1.15 
1.20 
1.25 
1.25 
1.10 

1.10 
1.00 
1.00 
1.05 
1.20 

1.40 
1.40 
1.30 
1.20 
1.20 

1.10 
1.15 
1.20 
1.45 
1.60 

1.80 
1.85 
1.80 
1.65 
1.50 
1.45 

1.50 
1.90 
2.00 
1.90 
1.95 

2.00 
1.90 
2.20 
2.20 
2.20 

1.85 
1.95 
1.90 
2.10 
3.20 

3.20 
2.10 
1.95 
1.95 
2.50 

2.70 
2.40 
1.90 
1.65 
1.55 

1.35 
1.30 
1.40 
1.45 
1.75 

1.90 
1.90 
1.60 
1.40 
1.25 

1.20 
1.10 
1.05 
1.05 
1.06 

.97 
.87 
.86 
.79 
.86 

.79 

:i 

.79 
.77 

.77 
.77 
.82 
.81 
.78 

.79 
.79 
.79 
.79 
.81 
.79 

0.78 
.81 
.94 
1.10 
1.05 

1.05 
.98 
.88 

.87 
.87 

.86 
.86 
.82 
.80 
.80 

.76 
.77 
.77 
.78 
.75 

.76 
.75 
.74 
.74 
.71 

.71 
.71 
.67 
.66 
.66 
.67 

0.69 
.67 
.70 
.80 
.81 

.90 

.86 
.90 
.85 
.85 

.75 
.80 
.90 
.90 
.80 

.80 
.80 
.75 
.80 
.81 

.80* 
.75 
.80 
•  .84 
.81 

.80 
.80 
.84 

.85 
.85 

0.85 
.92 
.91 

.84 
.88 

.90 
.91 
.90 
.98 
1.05 

1.25 
1.25 
1.30 
1.30 
1.30 

1.25 
1.25 
1.25 
1.30 
1.35 

1.40 
1.50 
1.65 
1.75 
1.85 

1.90 
1.90 
1.75 
1.60 
1.50 
1.50 

1  60 

2 

1  50 

3 

1.50 

4 ' 

1  50 

5 

1.60 
1.70 

6 1 

1  70 

8 

1  70 

9 

10 

1.60 
1.70 

n '  .. 

1.70 

12 : 

0.86 
.88 
.88 
.88 

.87 

.96 

1.05 

1.10 

1.15 

1.30 
1.30 
1.30 
1.45 
1.35 

1.15 
1.10 
1.05 
1.10 
1.30 
1.45 

1  60 

13 

1  60 

14  

1  70 

15  ..     

16 

17 

IS 

19 

20 

21 

22 

23 

24 

25  ..       

2fi 

27 

2S 

29 

30 

31 

Daily  discharge, 

in  second-feet, 

of  Beaverhead  River  at  Barrattsfor 

1911. 

Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

238 
263 
259 
234 
248 

255 
259 
275 

287 
318 

410 
410 
435 
435 
435 

410 
410 
410 
435 
460 

485 
540 
623 
680 
740 

770 
770 
680 
595 
540 
540 

Nov. 

1 

200 

204 
208 
312 
216 

220 
224 
228 
232 
235 

238 
241 
248 

248 
248 

244 
279 
318 
340 
362 

435 
435 
435 
512 
460 

383 

340 
318 
340 
436 
513 

505 
568 
512 
435 
385 

318 
318 
•  205 
318 
385 

340 
318 
248 
241 
250 

379 
395 
3T9 
818 
340 

363 
386 
385 
385 
362 

385 
436 
513 
485 
435 

385 

385 
385 
385 
363 

363 
385 
410 
410 
340 

340 
295 
295 
318 
385 

485 
485 
435 
385 
385 

340 
362 
385 
512 
505 

710 
740 
710 
622 
540 
512 

540 
770 
835 
770 
802 

835 

770 
965 
965 
965 

740 
802 
770 
900 
965 

065 
900 
802 
802 
1,170 

1,310 

1,100 

770 

622 

568 

460 
436 
485 
512 
680 

770 
770 
595 
485 
410 

385 
340 
318 
318 
318 

283 
245 
238 
216 
238 

216 
230 
227 
216 
210 

210 
210 
227 
224 
213 

216 
216 
216 
216 
224 
216 

313 
224 
371 
340 
318 

318 
387 
248 
245 
245 

241 
241 
227 
220 
220 

206 
210 
310 
313 
303 

306 
303 

199 
199 

188 

188 
188 
174 
171 
171 
174 

182 
174 
185 
220 
224 

255 
241 
255 
238 
238 

.  202 
220 
255 
255 
220 

230 
220 
202 
220 
224 

220 
203 
320 
234 

z 

220 
220 
234 
238 
238 

595 

2         

540 

3 

540 

4  ..      

540 

5 

595 

6  ...       

650 

650 

g  .       

650 

9 

595 

10 

650 

11 

650 

12 

505 

13  ...      

505 

14 

650 

15  ..       

630 

16 

610 

17 

440 

IS 

433 

19  ..          

426 

20 

419 

21...        

412 

22 

405 

23 

398 

24 

391 

25 

384 

26 

377 

27 

370 

2S 

363 

28 

356 

30 

350 

31 

Note.— Daily  discharge  determined  from  a  well-defined  rating  curve.    Discharge  estimated  Mar.  1  to  11 
iDd  Nov.  15  to  30. 
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Monthly  discharge  of  Beaverhead  River  at  BarralUf  Mont,  ^  for  1911, 


Month. 

DiadhargB  m  second-feet. 

Run-off 
(total  in 
acre-feet). 

Accu- 

Ma^lmn"*- 

Minimum. 

Mean. 

racy. 

January r .......  - „...,,-, -  - 

a250 
0200 
300 
373 
440 
799 
304 
224 
323 
447 
509 
a350 

15,400 
11,100 
18,400 
33,200 
37,100 
47,500 
18,700 
13,800 
13,300 
27,600 
30,300 
21,500 

D 

Ff^bniary 

D 

March... 

A13 
595 
740 
1,310 
770 
340 
255 
770 
660 

200 
341 
395 
435 
310 
171 
174 
234 
350 

r 

April 

B 

^y.::: :::.:..:.......:: 

B. 

Jim© .     - , - 

B 

July 

B. 

AUEUSt 

B 

September 

B. 

October 

B 

November 

C. 

Pecember 

D. 

The  year                                 ...... 

1,310 

368 

367,000 

JEFFEBSON   RIYEB  NEAR  SILYERSTAR,  MONT. 

Location. — In  sec.  23,  T.  2  8.,  R.  6  W.,  at  the  big  highway  bridge  on  the  road  from 

Sllverstar  to  Iron  Rod,  a  station  on  a  branch  of  the  Northern  Pacific  Railway. 

The  principal  tributaries  below  the  station  are  Pipestone  and  Whitctail  oreekn 

and  Boulder  River. 
BecordB  available.— August  II  to  December  31,  1910;  May  1  to  October  31,  1911. 
Drainage  area.^Not  measured. 

Gage.— Standard  sta£f  gage  &stened  to  pier  on  downstream  side. 
Channel. — Gravel. 

Difldiarge  measurements. — Made  from  the  lower  side  of  highway  bridge. 
Winter  flow. — Ice  present. 
Diversions. — Irrigation  is  carried  on  extensively  from  the  headwaters  of  this  stream 

to  its  mouth. 

Discharge  measurements  of  Jefferson  River  near  Silverstar,  Mont.,  1911. 


Date. 

Hydrographer. 

Gaee 
height. 

Dis- 
charge. 

Apr.  26 
June  14 

C.  S.  Heidel 

3.53 
6.20 
3.94 
3.60 

Sec'fi. 

2,5M) 
8,710 

do 

July     7 
Sept.  14 

do 

1,510 

do 

920 

Daily  gage  height  j  in  feet ,  of  Jefferson  River  near  Silverslar^  Mont,  y  for  1911. 
[C.  A.  Barkell,  observer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1  

3.60 
3.50 
3.45 
3.50 
3.65 

3.60 
3.70 
3.75 
3.  HO 
3.80 

3.75 

3.90 

4.7 

5.0 

5.3 

5.8 
5.8 
5.9 
6.1 
6.2 

■■*4.'6" 

3.90 
8.70 
8.50 

3.45 
3.30 
3.30 
3.25 
3.15 

3.30 
3.10 
1.95 
3.00 
3.10 

3.30 
2.20 
2.20 
2.25 
2.30 

2.30 
2.30 
2.30 
3.30 
3.35 

2.51 
2,55 
2.60 
2.70 
2.70 

2.55 
2.60 
3.60 
2.55 
2.55 

2.50 
2.50 
3.65 
2.60 
2.65 

3.30 

2 

3.30 

3 

3.15 

4 

3.10 

6 , 

3.15 

1 

3.15 

7           

3  20 

8 

3.20 

g 

10 
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Daily  gage  height,  in  feet,  of  Jeffermm  River  near  SUverHar,  Mont.  Jor  i97i— <!)ontinu6d. 


bay. 

Apr. 

May. 

Jone. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

11 

3.75 
3.60 
3.60 
3.65 
3.80 

3.  go 

3.90 
3.90 
4.0 
3.90 

3.80 
3.70 
3.70 
3.60 
3.60 

3.65 
3.70 
3.70 
3.70 
3.70 
3.60 

6.3 
6.3 
6.2 
6.3 
6.3 

6.4 
6.3 
6.3 
6.0 
6.0 

6.9 
5.6 
6.4 
5.3 
6.0 

4.9 
4.6 
4.5 
4.3 
4.1 

3.10 
3.00 
3.00 
3.90 
3.80 

X75 
3.75 
3.76 
X70 
3.70 

2.65 
2.65 
3.60 
3.50 
3.45 

3.40 
3.40 
3.30 
3.30 
3.30 
3.30 

3.30 
3.35 
3.40 
3.40 
3.35 

2.30 
X30 
2.30 
3.35 
3.30 

2.30 
3.30 
3.15 
3.10 
2.10 

3:10 
3.15 
3.30 
X30 
3.35 
X30 

3.65 
3.60 
3:55 

3.40 
3.40 

2.33 
3.30 
3.30 
X33 
2.35 

3.40 
3.40 
3.35 
3.40 
3.40 

3.45 
X50 
X50 
3.50 
X50 

X70 
3.70 
3.75 
3.80 
3.80 

i.85 
3.90 
3.90 
3.95 
3.00 

3.00 
3.05 
8.00 
8.00 
3.00 

3.00 
8.00 
3.10 
3.30 
8.30 
3.25 

12 

13 

14 



15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

3.60 
3.70 
3.80 
8.80 

28 

29 

30 

31 

Note.— Oag»  heights  distorted  by  Joe  after  Oct.  27. 

Daiig  dischargey  in  eeeond-feet,  of  Jeffereon  River  near  SilvereUxr,  Mont.,  for  1911, 

[C.  A.  Barken,  observer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

2,500 
2,320- 
2,240 
2330 
2,410 

2,500 
2,690 
2,790 
2,890 
2,890 

2,790 
2,500 
2,500 
2,600 
2,890 

8,090 
3,090 
8,090 
8,300 
8,090 

2,890 
2,600 
2600 
2,500 
2,500 

2,600 
2  690 
2,690 
2,690 
2,690 
2,500 

2,790 
3,090 
4,870 
5,600 
6;360 

7,660 
7660 
7,930 
8,470 
8,740 

8,740 
8.740 
8,740 
8,740 
9,010 

9,380 
9,010 
8,740 
8,200 
8,200 

7,930 
7,140 
6,620 
6,100 
5,600 

5,350 
4,630 
4,400 
3,730 
3,610 

8,400 
8,300 
8,090 
2  690 
2;330 

2,240 
1980 
1,980 
1,900 
1,740 

1,660 
1,510 
1,510 
1,370 
1,240 

1,180 
1180 
1  180 
1,120 
1,130 

1,060 

1,060 

1,010 

900 

850 

800 
800 
620 
620 
620 
620 

620 
540 
440 
470 
540 

710 
630 
630 
665 

710 

710 
755 
800 
800 
765 

710 
710 
710 
665 
620 

620 
620 
580 
540 
540 

540 
580 
620 
620 
665 
710 

710 
710 
710 
710 
755 

911 

955 

1,010 

1,120 

1,120 

1,060 

1,010 

955 

800 

800 

728 
710 
710 
728 
755 

800 

800 
755 
800 
800 

850 
900 
900 
900 
900 

055 

2 .* 

1,010 

1,010 

955 

3 

4 

5 

055 

6 

900 

7 

900 

8 

055 

9 

1,010 
1,060 

1,130 
1,130 
1,180 
1,240 
1,240 

1,800 
1,370 
1,370 
1440 
1,510 

1,510 
1580 
1,510 
1,510 
1,510 

1,510 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

2,500 

2,890 
2,890 

1.510 

28 

1,500 

29 

1  500 

30 

1,500 

31 .  .                               .          . 

1,500 

SITS**— wsp  306—14 
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34  SUBPACB  WATER  SUPPLY,  1911,  PABT  VI. 

Monthly  discharge  of  Jeffenon  River  near  SUveritar,  Mo7U,,/or  1911, 


Month. 


DiKharga  In  aeoood-flBet 


Run-off 
(totelJn 
acie-fBet). 


Aocu- 

TBCJ. 


May 

June 

July 

Aufmst 

September. 
October 


3,300 

9,280 

3,400 

800 

i,iao 

1,580 


2,340 
2,790 

oao 

440 
710 
900 


3,700 
6,850 
1,510 
630 
846 
1,270 


166,000 
408,000 
02,800 
30,300 
50,300 
78,100 


The  period . 


835,000 


MISSOURI   RIVER   AT  TOSTON,  MONT. 

Locatioii. — In  SW.  i  sec.  23,  T.  5  N.,  R.  2  E.,  at  the  highway  bridge  croesing  MisBOuri 
River  at  Toeton,  Mont. ;  about  25  miles  below  the  union  of  Gallatin,  Jefferson,  and 
Madison  rivers. 

Records  available.— April  5,  1910,  to  December  31,  1911. 

Drainage  area. — Not  measured. 

Gage. — Standard  chain  gage  attached  to  downstream  side  of  bridge. 

Channel. — Rocky  and  permanent. 

Discharge  meaBarements. — ^Made  from  cable  just  above  bridge. 

Winter  flow. — ^Affected  by  ice  only  in  extremely  cold  weather. 

The  only  important  tributary  between  the  gaging  station  and  the  headwater  forks 
is  Sixteenmile  Creek. 


Discharge  measurements  of  Missouri  River  at  Toston,  Mont, 

,  1911. 

Date. 

Hydrograpbar. 

heigSl 

oharge. 

Apr.  12 

Ji|p^   10 

B.  E.  Jones 

4.05 
7.85 
3.82 
3.48 

8ee.-/L 
4,700 

do                           .                         

21,900 

July  17 
Aug.  18 

do 

3.750 

do 

3,230 

Daily  gage  height  y  in  feet,  of  Missouri  River  at  Toston,  Mont.,  for  1911, 
[W.  B.  Lorentz,  observer.) 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

3.05 
2.75 
3.00 
3.65 
3.35 

3.25 
3.30 
3.35 
3.35 
3.25 

3.30 

2.90 

5.2 

8.8 

0.0 

8.9 
8.9 
8.8 
9.0 
8.7 

7.7 
7.5 
7.2 
7.2 
7.6 

7.4 
7.5 
6.6 
5.5 
5.4 

5.0 
4.1 
4.2 
4.2 
4.2 

4.0. 
3.95 
3.85 
4.0 
8.80 

6.2 
6.6 
6.5 
6.4 
6.1 

5.2 
4.6 
5.0 
4.4 

4.0 

4.3 

4.0 
3.85 
3.90 
3.90 

4.0 

4.1 

3.95 

3.90 

8.95 

8.00 

4.1 

4.1 

4.1 

4.3 

4.3 
4.3 
4.2 
4.1 
4.0 

4.0 
4.05 
4.0 
3.95 
3.80 

8.80 
3.80 
3.85 
3.80 
8.90 

4.4 
4.4 

4.2 

ti 

4.4 
4.6 
4.8 
4.9 
5.0 

4.9 
4.8 
4.6 
4.6 
4.6 

4.8 
5.0 
5.1 
5.0 
5.0 

5.2 
5.8 
6.6 
6.8 
7.6 

7.7 
7.8 
7.8 
8.0 
8.0 

8.0 
8.0 
8.2 
8.2 
8.4 

8.4 
8.2 
8.0 
7.8 
7.6 

6.4 
5.4 
5.2 

"5*6'* 

5.0 
4.9 

4.8 
4.7 
4.6 

4.4 

4.1 
3.8 
3.85 
3.80 

8.70 
8.75 
3.55 
3.50 
8.50 

3.20 
8.15 
3.10 
8.15 
8.20 

3.36 
3.40 
8.40 
8.35 
3.25 

3.36 
3.40 
3.35 
3.60 
3.65 

8.60 
3.60 
3.55 
3.50 
3.15 

2.06 
2.96 
3.00 
8.10 
3.00 

2.96 
8.15 
8.40 
3.45 
3.45 

3.45 
3.45 
3.40 
3.45 
8.46 

3.45 
3.45 
3.50 
8.45 
8.45 

8.45 
3.45 
8.45 
8.55 
8.60 

8.55 
3.55 
3.55 
3.55 
3.60 

8.65 
3.55 
3.55 
8.65 
3.80 

8.70 
3.05 
8.65 
8.65 
3.76 

8.65 
3.60 
3.65 
3.70 
3.70 

3.85 
8.75 
8.65 
3.70 
3.15 

3.00 
2.85 
3.05 
3.80 
3.75 

3.70 

3.65 

3.85 

4.0 

3.00 

3.50 

2 

3.45 

3 

3.40 

4 

3.50 

5 

3.45 

6 

3.50 

7    

3.50 

8 

3.45 

9 

3.50 

10 

3.45 

11 

8.55 

12 

3.45 

13 

3.45 

14 

3.50 

15 

3.45 

16 

3.45 

17 

3.55 

18 

3.50 

19 

3.30 

20 

3.25 
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Daily  §age  heighi^  in  feet,  of  Mieeovri  River  at  ToeUmy  MonX.yfor  1911 — Continued. 


T>*7- 

Jan. 

Feb. 

Har. 

^Pr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Dec. 

n 

8.5 
8.5 
8.5 
8.3 
7.8 

7.8 
7.8 
7.6 
7.6 
7.5 
7.4 

8.80 

4.4 

5.4 

7.4 

5.4 

7.5 
6.4 
7.0 

4.0 
4.0 
4.1 
4.1 

4.1 

4.1 

3.90 

3.90 

8.90 

3.80 

3.80 

8.90 
3.95 
4.0 
4.2 
4.2 

4.1 
4.0 
4.3 
4.5 
4.5 

5.0 
4.8 
4.7 
4.8 
5.0 

5.4 
5.4 
5.4 
5.4 
5.2 
5.3 

7.6 
7.6 
7.3 
7.0 
6.8 

6.2 
5.9 
5.6 
5.4 
5.4 

3.50 
3.45 
3.45 
8.50 
8.85 

3.25 
3.20 
3.90 
3.15 
3.05 
3.10 

2.06 
2.06 
2.95 
3.  OS 
2.06 

8.00 
2.95 
2.95 
3.00 
8.00 
8.00 

3.85 
8.45 
8.45 
3.40 
8.85 

8.45 
3.40 
8.50 
3.45 
8.45 

8.70 
8.65 
3.66 
8.70 
3.80 

8.75 
8.  TO 
3.60 
8.66 
8.70 
3.65 

3.75 
8.85 
8.85 
8.80 
3.65 

3.60 
8.55 
3.50 
8.55 
3.55 

3.38 

22 

3.40 

23 

8.45 

M 

8.55 

25 

8.15 

26 

3.06 

27 

2.95 

28 

2.90 

29 

2.65 

30 

6.3 

31 

7.6 

NOTE.~-<higB  heights  Jan.  1  to  Mar.  12  and  Dec.  80  to  31  distorted  by  loe. 

Iktiiy  discharge,  in  teeond-feetf  of  Miuouri  River  at  Toeton,  Mont.  ^  for  1911. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1. 
2. 
3. 

4. 

5. 

6. 
7. 
8. 
9. 
10. 

11, 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
21. 

25. 

26. 
27. 
28. 
29 
90. 
81 


2,180 
1,570 
1,340 
1,180 
2,840 

2,980 
2,950 
2,740 
3,230 
2,970 

2,400 
2,120 
1,720 
1,820 
1,500 

1,800 
2,170 
2,160 
2,400 
2,820 

3,110 
3,090 
3,060 
3,020 
2,780 

3,270 
3,080 
3,080 
8,040 
8,300 
3,300 


3,860 
3,000 
3,940 
8,670 
3,480 

8,280 
8,220 
8,280 
8,090 
3,960 

3,330 
3,430 
3,280 
3,060 
3,350 

3,210 
2,970 
2,800 
2,890 
2,830 

2,590 
2,470 
2,460 
2,540 
2,640 

2,520 
2,300 
2,410 


2,480 
2,400 
2,710 
2,680 
2,960 

3,360 
3,980 
4,630 
5,240 
4,740 

4,660 
5,560 
4,100 
<260 
4,250 

4,560 
4,890 
4,400 
4,250 
4,400 

4,560 

1'5S 
4,800 

4,800 

4,890 

4,890 
4,250 
4,260 
4,260 
8,950 
3,960 


4,250 
4,800 
4,800 
4,800 
5,580 

5,580 
5,580 
5,230 
4,890 
4,560 

4,560 
4,720 
4,560 
4,400 
3,960 

3,960 
3,960 
4,100 
3,960 
4,250 

4,250 
4,400 
4,560 
5,230 
5,230 

4,800 
4,560 
5,230 
6,310 
6,310 


5,940 
5,940 
5,230 
5,230 
5,580 

5,940 
6,090 
7,480 
7,800 
8,300 

7,890 
7,480 
6,600 
6,690 
6,600 

7,480 
8,300 
8,710 
8,300 
8,300 

8,300 
7,480 
7,080 
7,480 
8,300 

0,990 
9,990 
9,900 
0,990 
9,130 
0,560 


9,130 
11,700 
15,400 
16,400 
90,500 

21,100 
21,600 
21,600 
22,700 
22,700 

22,700 
22,700 
23,800 
23,800 
24,900 

24,900 
23,800 
22,700 
21,600 
»,500 

20,600 
20,500 
18,900 
17,400 
16,400 

13,500 
12,200 
10,800 
9,900 
9,990 


0,990 
0,990 
9,130 
8,720 
8,300 

8,300 
7,890 
7,480 
7,080 
6,600 

5,940 
4,890 
3,950 
4,100 
3,950 

3,660 
3,800 
3,240 
3,110 
8,110 

3,110 
2,980 
2,080 
3,110 
2,720 

2,480 
2,360 
2,360 
2,240 
2,020 
2,130 


2,360 
2,240 
2,130 
2,240 
2,360 

3,720 
2,850 
2,850 
2,720 
2,480 

2,720 
2,850 
2,720 
3,880 
3,520 

3,380 
3,380 
3,340 
3,110 
2,240 

1,8» 
1,820 
1,820 
2,030 
1,820 

1,920 
1,830 
1,830 
1,930 
1,920 
1,930 


1,830 
1,830 
1,930 
2,130 
1,920 

1,820 
2,240 
2,850 
2,980 
2,980 

2,960 
2,960 
2,850 
2,980 
2,980 

2,960 
2,080 
3,110 
2,080 
2,980 

2,720 
2,980 
2,980 
2,850 
2,720 

2,980 
2,850 
3,110 
2,980 
2,980 


2,980 
2,980 
2,980 
3,340 
3,380 

8,340 
3,340 
3,340 
3,240 
3,380 

3,240 
3,240 
3,240 
3,520 
3,960 

3,660 
3,520 
3,520 
3,520 
3,800 

8,660 
8,520 
3,520 
3,660 
3,960 

3,800 
8,660 
3,380 
3,520 
8,660 
3,520 


3,520 
3,380 
3,520 
3,660 
8,660 

4,100 
8,800 
3,520 
3,660 
3,240 

1,930 
1,640 
3,090 
8,950 
3,800 

8,660 
8,530 
4,100 
4,560 
4,350 

8,800 
4,100 
4,100 
3,950 
3,530 

3,380 
3,340 
3,110 
3,340 
3,340 


3,110 
3,980 
3,860 
3,110 
2,980 

3,110 
3,110 
2,980 
3,110 
2,980 

3,240 
2,980 
2,980 
3,110 
2,980 

2,980 
8,240 
3,110 
2,600 
2,480 

2,790 
2,860 
2,980 
3,240 
2,240 

2,030 

1,8» 
1,730 
1,380 
1,360 
1,350 


Note.— Daily  discharge  determined  from  a  weU-4eflned  rating  curve, 
is  reoQvd  of  flow  at  Canyon  Ferry  dam. 


DaUy  discharge  Jan.  1  to  Mar.  IS 
Monthly  disdtarge  of  Miuouri  River  at  Toeton,  Mont.  ^  for  1911. 


Month. 

Disobaige  hi  seooDd-teet 

Run-ofl 
(total  in 
acre-feet). 

Aooop 

Maximum. 

Mean. 

racy. 

January - ,  - ,  r r  r ,  -  - 

3,390 
3,940 
5,560 
6,310 
9,990 
24,900 
9,990 
3,520 
3,110 
3,960 
4560 
3,240 

^:^ 

2,400 
3,960 
1^280 
9,130 

1,820 
1820 
2,960 
1040 
i;360 

2,550 
3,070 
4,100 

7,680 
18,800 

S'S2 
2,460 

2,710 

3^460 

3,470 

^700 

157,000 
170,000 
258,000 
285,000 
472,000 
1,120,000 
301,000 
151,000 
161000 
212,000 
206,000 
166,000 

C. 

C. 

toS!^::;:;:;::;::::::::::;:::::::;:::;;;:::::;: 

C. 

April 

B. 

1^:    ;:  ;    ; 

B. 

Si:::::::::;;::::;:;:::;::::::.:::.:.:::.::..:.. 

B. 

JnJy.                    

B. 

AWDSt 

B. 

flAntenbir                

B. 

cSoS?!:::  ■;;;:;:;;;;::;::;:;;;::::;;::;:.:.:.: 

B. 

NoTonbcr 

B. 

Tinsmbflf 

B. 

The  veer 

24,900 

1,180 

5,060 

8,660,000 
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MISSOURI  BIVEB  AT  CASCADE;  MONT. 

Location. — ^At  the  highway  bridge,  100  yards  from  the  Great  Northern  Railway,  on 

the  east  side  of  the  town  of  Cascade,  Mont. 
Becords  available.—July  20, 1902,  to  December  31, 1911. 
Drainage  area. — 18,300  square  miles. 

Qage. — Standard  chain  gage  attached  to  the  bridge;  datum  unchanged. 
Channel. — Probably  permanent  except  at  extreme  flood  stages. 
Discharge  meaauremente. — ^Made  from  lower  side  of  bridge. 
Winter  flow.— Affected  by  ice. 

The  most  important  tributaries  between  this  station  and  the  station  at  Toston, 
above,  are  Dearborn  River,  Little  Prickly  Pear  Creek,  and  Prickly  Pear  Creek. 
Although  irrigation  is  extensively  practiced  in  the  Missouri  River  valley,  the  water 
is  taken  from  the  tributary  streams,  the  Missouri  itself  because  of  its  high  banks  and 
great  variation  in  flow  and  difficulty  of  diversion  being  little  used. 

Discharge  measurements  of  Missouri  River  at  Cascade,  Mont.,  in  1911. 


Date. 

heigSt. 

Dia- 
Gbarge. 

Date. 

Hydrographer. 

fae^t. 

Dto- 
cbarge. 

Mar.    2 

C.S.Heldel 

FeeL 
Ice. 
5.40 
5.35 
5.98 
6.48 

aeC'fU 
3,020 
6,440 
6,320 
8,710 
10,100 

Jane  22 
July  12 
Aug.  16 
Sept.  23 
Oct.  14 

B.  E.  Jones 

FteL 
0.88 
5.90 
4.53 
4.54 
4.80 

Sec-fi, 
23,000 
7,660 
8,980 
8,  MO 
4,420 

Apr.  10 
10 

J.C.  Beebe 

do 

do 

B.  S.  Jones 

J.C.  Beebe 

iiTg 

R.Richards 

do 

W.  A.  iMT^Y} 

Daily  gage  height,  in  feet,  of  Missouri  River  at  Cascade,  Mont.,  for  1911. 
[W.  W.  Doaa,  observer.) 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

5.5 
5.5 
5.6 
5.6 
5.5 

5.6 
5.7 
5.5 
5.5 
5.5 

5.4 
5.4 
5.3 
5.3 
5.3 

6.3 
5.0 
5.0 
5.3 
5.1 

5.3 
5.3 
5.3 
5.2 
5.5 

5.5 
5.6 
5.6 
5.6 
5.6 

5.7 
5.7 
5.7 
5.8 
5.4 

5.4 
5.1 
5.4 
5.8 
6.6 

6.7 
6.7 
6.1 
6.1 
6.2 

6.2 
5.6 
4.7 
3.4 
3.1 

3.05 
4.8 
6.0 
6.4 
6.2 

&6 
7.0 
7.2 
7.1 
7.2 
7.1 

7.1 
7.0 
7.3 
8.0 
8.4 

&9 
9.3 
9.7 
10.0 
10.0 

10.1 
10.1 
10.3 
10.3 
10.4 

10.7 
10.9 
10.7 
10.6 
10.2 

9.9 
10.1 
9.7 
9.4 
9.2 

8.9 
8.3 
7.9 
7.5 
7.4 

7.0 
7.0 
7.0 
7.1 
7.1 

7.0 
6.8 
6.6 
6.3 
6.2 

6.0 
5.8 
5.6 
5.8 
4.8 

4.5 
485 
4.45 
4.4 

4.5 

4.35 

4.1 

4.0 

3.95 

4.06 

4.2 

4.3 

4.25 

4.2 

3.95 

3.95 

3.8 

3.8 

3.95 

4.2 

4.2 

4.15 
4.2 
4.85 
4.25 
4.5 

4.5 
4.4 
4.4 

4.25 
4.6 

4.6 

4.25 

4.5 

4.6 

4.5 

4.4 

4.3 
4.05 
3.8 
3.8 

3.75 

3.9 

4.0 

3.05 

3.9 

3.9 

3.95 
3.85 
3.8 
3.9 
4.15 

4.3 

4.1 

4.0 

3.75 

3.8 

8.85 

3.95 

8.8 

4.15 

3.9 

3.8 

4.3 

4.35 

4.5 

4.45 

4.45 

4.4 

4.4 

4.35 

4.85 

4.26 

4.15 

4.85 

4.4 

4.4 

4.45 
4.6 
4.6 
4.6 
4.6 

4.6 
4.8 
4.8 
4.8 
4.6 

4.8 
4.8 
4.8 
4.8 
4.8 

4.8 
4.9 
4.8 
4.9 
4.9 

4.8 
4.8 
4.9 
4.9 
4.9 

4.8 
4.8 
4.8 
4.8 
4.8 
4.9 

4.9 
4.9 

4.8 
4.9 
4.8 

4.8 
4.8 
4.8 
4.8 
5.0 

6.8 
7.2 
6.2 
5.4 
5.7 

5.6 
5.8 
6.0 
6.2 
6.6 

8.2 
&6 
5.7 
5.2 
5.3 

5.4 
5.2 
5.4 
5.2 
4.8 

4.6 

2 

4.6 

3 

4.5 

4 

4.45 

5 

4.45 

6 

4.35 

7 

4.35 

8 

4.25 

9....:.:::.::..:.  : 

4.35 

10. 

4.45 

11           .... 

4.45 

12 

4.45 

13.            

4.6 

14 

5.0 

15 

4.7 

16 

4.6 

17  .        ... 

4.6 

18 

5.6 
5.5 
5.4 

5.4 
5.3 
5.4 
5.4 
5.3 

6.3 
5.3 
5.4 
5.4 
5.5 
5.5 

4.6 

19 

20 

4.7 
4.6 

21 

4.3 

22 

4.4 

23 

5.0 

24 

5.6 

25 

6.2 

26 

6.7 

27.           

6.3 

28 

6.4 

28 

5.0 

30 

6.0 

31 

6.4 

NoTB.— Gage  heights  Nov.  10  to  30  and  Deo.  23  to  31  distorted  by  toe.    Low  readings  May  18  to  22 
by  dosing  of  gates  at  Hauser  Lake  dam. 
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DaUy  disdiarffe,  in  seoond-feetf  of  Miswuri  River  at  Cateade,  MavU.ffor  1911. 


Day. 


Mar. 


Apr. 


Itoy. 


Jnna. 


July. 


Aag. 


Sept 


Oct. 


Nov. 


Deo. 


1 

2 

3                   

4 

5                

6 

7 

8 

9. 

10 

11 

12 

13 

14      

15. 

16 

17 

18 

7,080 
6,700 
6,4fi0 

«,40O 

e,uo 

6,4fi0 
6  4fi0 
6,150 

6»lfi0 
6,U0 
6,4fi0 

6,7» 
6,700 

19 

20 

21 

22. 

23 ^.. 

24 

25 

2S 

27 

28 

29 

90 

31 

6,780 
6,760 
7,060 
7,080 
6,760 

7,080 
7,400 
6,760 
6,760 
6,760 

6,460 
6,460 
6,160 
6,160 
6,160 

6,160 
5,270 
5,270 
6,160 
5,560 

6,150 
6,160 
6,150 
5,860 

6»7eo 

6,760 
7,080 
7,080 
7,080 
7,080 


7,400 
7,400 
7,400 
7,730 
6,460 

6,450 
5,560 
6,460 
7,730 
10,600 

10,000 
10,900 
8,740 
8,740 
0,060 

0,060 
7,080 
4,420 
1,510 
1,040 

065 
4,700 
8,400 
0,780 
0,080 

10,600 
12,000 
12,800 
12,400 
12,800 
12,400 


12,400 
12,000 
13,100 
15,800 
17,300 

19,200 
20,800 
22,300 
23,600 
23,600 

23,900 
23,900 
24,700 
24,700 
26,100 

26,400 
27,200 
26,400 
26,000 
24,300 

28,100 
23,900 
22,300 
21,100 
20,300 

10,100 
16,700 
15,200 
13,600 
13,200 


11,600 
11,600 
11,600 
12,000 
12,000 

11,600 
10,900 
10,100 
0,040 
8,600 

8,000 
7,340 
6,700 
7,340 
4,380 

8,600 
3,220 
3,400 
8,340 
8,600 

8,230 
3,630 
3,410 
2,300 
3,530 

3,800 
8,100 
8,300 
8,140 
3,580 
3,580 


2,200 
2,200 
2,580 
3,140 
3,140 

8,020 
3,140 
3,600 
3,300 
3,880 

8,890 
3,630 
3,630 
3,360 
4,160 

4,160 
3,360 
3,890 
4,160 
3,890 

3,630 
3,380 
3,800 
3,200 
3,300 

2,100 
3,470 
3,600 
3,680 
3,470 
3,470 


3,580 
3,360 
2,200 
2,470 

3,Qao 

8,380 
2,910 
2,600 
2,160 
2,200 

2,360 
2,680 
2,360 
3,030 
3,470 

3,300 
3,380 
3,600 
3,890 
3,760 

8,760 
3,630 
3,630 
8,600 
8,600 

8,360 
8,030 
3,600 
3,630 
8,630 


3,760 
4,150 
4,160 
4,160 
4,150 

4,150 
4,380 
4,380 
4,380 
3,860 

4,380 
4,380 
4,380 
4,380 
4,380 

4,380 
4,660 
4,380 
4,660 
4,660 

4,380 
4,380 
4,660 
4,660 
4,660 

4,880 
4,380 
4,380 
4,380 
4,380 
4,660 


4,660 
4,660 
4,380 
4,660 
4,380 

4,380 
4,380 
4,380 
4,380 
4,360 

4,330 
4,290 
4,360 
4,230 
4,300 

4,170 
4,140 
4,110 
4,090 
4,070 

4,060 
4,080 
4,010 
3,990 
3,970 

8,060 
3,930 
8,910 
3,880 
8,870 


3,860 
3,860 
3,590 
3,460 
3,460 

8,230 
3,220 
2,980 
3,220 
3,460 

3,460 
3,460 
3,860 
4,930 
4,110 

3,860 
3,860 
3,860 
4,110 
3,860 

3,100 
3,340 
3,200 
8,100 
8,000 

2,900 
2,800 
2,700 
2,600 
2,600 
2,400 


Non.— Dafly  discharge  determined  from  rating  corves  as  follows:  June  18  to  July  37  and  Oct.  7  to  Deo. 
31,  faHy  weU  defined  between  3,410  and  23,600  aeoond-feet;  Mar.  18  to  June  17  and  July  38  to  Oct.  6,  foirlj 
wdU  defined  between  3,600  and  33,600  seoond-feet. 

Monthly  discharge  of  Missouri  River  at  Cascade,  Monty  for  1911. 
[Drainage  area,  18,300  square  mllM.) 


Month. 


Jumary... 
February. , 
Karoh.... 
April 


June 

July 

August 

September. 
October.... 
November.. 
December.. 


Theyei 


Discharge  in  second-feet. 


Maximum. 


7,080 
7,400 
13,800 
37,300 
13,000 
4,150 
3,890 
4,660 
4,660 
4,080 


37,300 


Minimum. 


6,370 
965 
13,000 
3,300 
3,160 
3,160 
8,760 
3,870 
3,400 


965 


Mean. 


a3,300 
03,700 
6,670 
6,600 
8,080 
30,700 
6,160 
8,140 

3,Qao 

4,370 
4,300 
8,400 


6,000 


Per 
square 
mile. 


0.175 
.303 
.310 
.355 
.443 

1.13 
.336 
.173 
.165 


.186 


.338 


Run-off. 


Depth  in 
inches  on 
drainage 


a30 
.21 
.36 
.40 
.51 

1.26 
.39 
.20 
.18 
.28 
.26 
.21 


4.46 


Total  in 
aore>feet. 


197,000 
206,000 
349,000 
387,000 
497,000 
1,230,000 
378,000 
193,000 
180,000 
269,000 
250,000 
209,000 


4,340,000 


Accu- 
racy. 


•  Estimated  from  records  obtained  at  Canyon  Ferry  dam. 
Non.— Discharge  Mar.  1  to  17  estimated  at  6,000  aeoond-feet  per  day. 
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SXmPAOB  WATEE  SUPPLY,  im,  PABT  VI. 


MISSOUBI  RIVEB  AT  PORT  BENTON,  MONT. 

Locaticoi. — ^At  the  public  highway  bridge  at  Fort  Benton,  Mont. 

Records  available.— July  1, 1902,  to  April  27, 1910,  gage  heights  recorded  by  United 

States  Weather  Bureau;  April  28,  1910,  to  December  31,  1910,  United  States 

Geological  Survey  records,  including  partial  estimates  of  run-off  for  the  year  1910. 
Drainage  area.— 112,000  square  miles. 
Q^e.— A  Mott  gage  installed  April  11,  1907,  on  upstream  side  of  bridge;  datum 

unchanged. 
Channel.— ^Probably  permanent  except  in  flood. 
Discharge  measurements. — Made  from  downstream  side  of  bridge. 
Winter  flow. — ^Affected  b^  ice. 
Accuracy. — No  estimates  are  made  for  1911  as  gage  heights  are  in  error  and  are  not 

published. 

Discharge  measureTnents  of  Missouri  River  at  Fort  Benton^  Mont.,  in  1911. 


Date. 

Hydrographer. 

Oage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Oage 
height. 

Dia- 
cbarge. 

Apr.  10 
10 

W.A.Lamb 

Feet. 
1.95 
1.95 
3.84 

8ee.-n. 
7,240 

7,  no 

15,000 

July    9 

25 

Aug.  30 

J.  C.  Beebe 

Feet. 

3.38 

.93 

.77 

See.-Jl. 
13,100 

do 

do 

4  130 

May  31 

J.  C.  Beebe 

R.Richards 

8,680 

TBIBXTTA&Y  BASINS. 

BIOHOLE   RIVER  BASIN. 

BIGHOLE  BIVSR  KZAB  DSWXT.  MOITT. 

Location. — In  sec.  36,  T.  1  N.,  R.  11 W.,  at  Young's  bridge,  4  miles  above  Dewey 
and  11  miles  above  Divide,  Mont.;  a  few  miles  below  the  mouth  of  Wise  River. 

Becords  available.— September  15  to  December  31,  1911. 

Drainage  area. — Not  measured. 

Qage. — Staff  festened  to  southeast  piling  of  bridge  on  downstream  side. 

Channel. — Rocky  and  clean;  nonshifting. 

Discharge  measurements.— Made  from  bridge. 

Winter  flow.— Affected  by  ice. 

Diversions.— Water  is  diverted  from  this  stream  for  irrigation. 

Artificial  control. — A  large  hydroelectric  power  plant  is  in  operation  about  8  miles 
below  the  station. 

Discharge  measurements  o/Bigkole  River  near  Dewey ^  Monty  in  1911. 


Date. 

Hydrographer. 

he^t. 

Db- 
oharge. 

Apr.  21 

C.8.  Heidel 

Feet. 

3.96 
4.94 
2.20 

Secrft. 

1,060 
2  run 

Jmy    8 

......do 

Sept.  18 

do 

'•mo 
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Daily  gage  Jieightf  in  feet,  o/Bighole  River  near  Dewey,  Mont,  for  1911. 
[W.  T.  Neal,  obaerver.] 


Day. 

Var. 

Apr. 

May. 

Juna. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

4.4 

4.5 
4.3 
4.4 
4.0 

5.3 
4.0 
5.0 
5.2 
5.0 

4.8 
4.7 
4.0 
4.6 
5.1 

5.4 
6.5 
5.5 
5.3 
5.1 

4.7 
4.7 
4.7 
4.8 
4.8 

4.8 
4.7 
4.6 
4.6 
4.6 
4.6 

4.0 
5.6 
6.5 
7.0 
7.4 

7.6 
7.8 
7.6 
7.8 
7.0 

7.8 
7.6 
8.0 

""■5.'6* 

4.7 
4.6 

4.4 
4.3 
4.2 
4.1 

3.4 
3.3 
3.3 
3.4 
3.4 

3.6 
3.5 
3.4 
3.4 
3.2 

3.2 

3.2 
3.2 
8.1 
8.0 

3.0 
2.06 
2.0 
2.86 

2.8 

2.8 

2.7 

2.6 

2.65 

2.55 

2.45 

2.45 

2.35 

2.4 

2.35 

2.26 

2.25 

2.3 

2.2 

2.25 

^25 

2l3 
2.4 
2.4 

a.  45 

2.5 

2.46 

2.5 

2.4 

2.35 

2.3 

2.2 
2.25 
2.2 
2.2 
^2 

2.2 
2.2 
2.2 
^2 
2.2 

2.2 
2.2 
2.2 

2.36 
2.25 

2.3 
2.3 
2.4 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.55 

2.7 
3.0 
3.1 
3.1 
3.1 

3.1 
3.1 
3.1 
3.1 
3.1 

3.1 
3.1 
3.0 
3.1 
3.0 

2.06 
3.0 
2.0 
2.0 
2.8 
2.65 

2.66 

2.6 

2.5 

2.5 

2.6 

2.45 
2.4 
2.4 
2.4 

2.35 

2.35 
2.4 
2.4 
2.6 
2.65 

2.65 

2.7 

2.65 

2.7 

2.7 

2.6 
2.6 
2.6 
2.5 
2.46 

2.4 

2.4 

2.4 

2.4 

2.35 

2.3 

2.4 

2 

2.35 

3 

2.3 

4 

2.3 

5 

2.3 

6 

2.26 

7 

2.26 

8 

2.2 

Q 

2.2 

10 

2.2 

11 

2.2 

13 

2.2 
2.2 
2.3 
2.3 

2.4 
2.4 
2.4 
2.45 
2.5 

2.5 
2.6 
2.7 
2.8 
2.8 

2.8 

2.8 

2.8 

2.85 

2.05 

3.2 

4.0 
4.4 
4.4 

4.4 
4.5 

4.7 
6.0 
5.0 
5.0 
5.0 

2.2 

13 

2.2 

14 

2.2 

15 

2.2 

18 

4.0 
4.0 
4.0 
8.0 

3.8 

3.8 
3.8 
3.7 
3.6 
3.6 

3.5 
3.5 
3.4 
3.4 
3.4 
3.4 

17 

18 

19 

30 

21 

23 

23 

34 

25 

26 

37 

28 

20 

30 

31 

Daily  discharge,  in  second-futy  o/Bighole  River  near  Dewey,  Mont,  for  1911. 


Day. 


Har. 


Apr. 


May. 


Jtma. 


July. 


Aug. 


Sept 


Oct. 


Nov. 


Dec. 


3 

3 

4 

5 

6 

7 

8 

9 

10 

11 

13 

250 

13 

250 

14 

280 

IS 

280 

16 

315 

17 

315 

la 

315 

10 

332 

20 

850 

21  

360 

22 

300 

23 

430 

24 

470 

23 

470 

26 

470 

r 

470 

38 

470 

29 

402 

30 

538 

31 

656 

680 
TOO 
725 
750 
776 

800 
836 
860 
875 
000 

025 

050 

075 

1,000 

1,030 

1,050 
1,070 
1,000 
1,100 
1,120 

1,130 
1,440 
1,440 
1,440 
1,530 

1,720 
2,000 
2,000 
2,000 
2,000 


1,440 
1,530 
1,360 
1,440 
1,000 

2,330 
1,000 
2,000 
2,210 
2,000 

1,810 
1,720 
1,620 
1,620 
2,100 

2,460 
2,600 
2,600 
2,330 
2,100 

1,720 
1,720 
1,720 
1,810 
1,810 

1,810 
1,720 
1,620 
1,620 
1,620 
1,620 


1,000 
2,740 
4,080 
4,050 
5,670 

6, '30 
6,300 
6,030 
6,300 
6,570 

6,300 
6,080 
6,750 
7,660 
8,100 
8,550 
10,400 
0,780 
0,160 
8,550 

8,200 
7^840 
7,480 
7,110 
6,740 

6,380 
6,010 
5,660 
5,260 
4,020 


4,560 
4,100 
3,820 
3,460 
3,100 

2,730 
2,360 
2,000 
1,720 
1,630 

1,440 
1,300 
1,280 
1,200 
1,160 

1,130 
1,130 
1,130 
1,060 
1,000 

1,000 

1,000 

035 

870 

870 

810 
810 
756 
765 
755 
756 


765 

265 

706 

280 

706 

250 

755 

265 

755 

265 

870 

280 

810 

315 

756 

316 

755 

332 

656 

350 

656 

832 

656 

350 

655 

315 

606 

298 

560 

280 

560 

250 

538 

265 

515 

250 

402 

250 

470 

250 

470 

250 

430 

250 

300 

260 

870 

260 

370 

250 

332 

208 
315 
208 
265 


250 
250 
250 
266 
266 


280 
280 
315 
350 
350 
350 
850 
350 
360 
370 

430 
560 
606 
605 
605 

605 
606 
606 
605 
605 

606 
60S 
660 
606 
560 


560 
515 
515 
470 
410 


410 
800 
850 
350 
350 

332 

315 
315 
315 
206 

206 
315 
315 
300 
410 

410 
430 
410 
430 
430 

300 
300 
300 
350 
332 

316 
315 
315 
315 
208 
280 


315 
206 
280 
280 
280 

265 
265 
250 
250 
250 
260 
250 
250 
250 
260 


NoTS.— DaUy  diachazge  datermised  from  a  rating  curve  that  is  fairly  well  defined  below  2,600  seoond- 
fe«t.  Discharge  estimated  aa  follows:  June  14,  7,650  aeoond-feet;  June  16,  8,550  second-feet;  June  17, 10,400 
Noond-fBet;  Juna  20,  8,660  seoond-feat.  Discharge  interpolated  for  all  other  days  on  which  gage  heights 
•rer*   ' 
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40  8UBFACE  WATBB  SUPPLY,  1911,  PABT  VI. 

Monthly  discharge  of  BighoU  River  near  Dewey ^  Mont.j  for  1911. 


Month. 

Discharge  In  second-feet. 

Run-off 
(total  in 
acre-feet). 

Accra* 

Maximum. 

Minimum. 

Mean. 

racy. 

January 

aSOO 

8250 

343 

1,160 

1,870 

6,590 

1,640 

551 

276 

488 

365 

245 

18,400 

13,900 

21,100 

69,000 

116,000 

392,000 

101,000 

33,900 

16,400 

30,000 

21,700 

15,100 

February 

March 

655 

2,000 

2,600 

10,400 

4,560 

870 

350 

605 

430 

315 

C. 

Anril 

680 
1,360 
1,900 
755 
265 
250 
280 
280 

C. 

2Sir;;;:::;::::::::::::::::::::::::::::::::::::::: 

B. 

June 

C. 

July 

C. 

August 

B. 

September 

B. 

October 

B. 

November 

B. 

December 

C. 

The  year ....               i 

10,400 

1,170 

848,000 

a  Estimated. 

Note.— Discharge  Mar.  1  to  11  estimated  at  250  second-feet  per  day;  Dec.  16  to  31, 225  second-feet  per  day. 

RUBY   RIVER   BASIN. 
BITBT  BIVXK  HZAB  ALDER,  MONT. 

Location. — ^At  the  private  bridge  on  Lauterbach's  ranch,  about  8  miles  south  of 

Alder,  Mont. 
Records  available.— April  27,  1911,  to  December  31, 1911. 
Drainage  area. — ^About  540  square  miles. 

Gtege.— Vertical  staff  spiked  to  bridge  pile  4  feet  from  right  bank. 
Channel. — Probably  permanent,  or  only  slightly  shifting.    Bed  of  stream  below  the 

gage  composed  of  gravel  and  pebbles.    At  the  gage  the  water  is  deeper  and  the 

material  of  the  bed  is  finer. 
Discharge  measurements. — ^At  low  and  ordinary  stages  made  by  wading  on  riffle 

at  control  200  feet  below  gage;  high-stage  measurements  made  from  downstream 

side  of  bridge. 
Winter  flow. — ^Affected  by  ice. 

Discharge  measurements  of  Ruby  River  near  Alder y,  Mont.^  in  1911. 


Date. 

Hydrographer. 

hei^t. 

Dis- 
charge. 

Apr.  28  . 
June  12  . 

C.  S.  Heidd 

Feet. 
4.18 
6.75 
4.06 
3.89 

Sec'll. 
1S9 

do 

711 

July  14. . 

do 

158 

Sept.  15. 

do 

116 
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Tktily  gage  height,  in  feet,  of  Ruby  River  near  Alder,  Mont.,  for  1911. 
[Leo  Hadfil,  observar.) 


Day. 

Apr. 

May. 

June. 

July* 

Aug. 

Sept 

Oct. 

Nor. 

1 

4.0 
4.1 
4.1 
4.3 
4.S 

6.1 
4.6 
4.7 
4.6 
4.6 

4.6 
4.6 
4.5 
4.0 
6.3 

6.0 
4.8 
4.6 
4.7 
4.6 

4.6 
4.6 
6.3 
6.6 
6.3 

6.3 
6.4 
6.4 
6.3 
6.0 
6.1 

6.4 
6.6 
6.6 
6.3 
6.3 

6.3 

■"'*6.*3* 
6.8 

6.0 
6.8 
6.1 
6.1 
6.0 

6.7 
6.5 
6.4 
5.3 
6.3 

6.4 
6.1 
4.0 
4.8 
4.7 

4.7 

4.7 
4.7 
4.8 
4.8 

4.7 
4.7 
4.6 
4.6 
4.6 

4.4 
4.4 

4.4 
4.3 
4.3 

4.3 
4.1 
4.1 
4.1 
4.1 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.1 
4.0 
4.0 
4.0 
4.0 

4.0 
4.1 
4.0 
4.0 
4.1 

4.3 
4.3 
4.3 
4.3 
4.3 

4.1 
4.1 
4.1 
4.1 
4.1 

4.1 
4.1 
4.0 
4.0 
4.0 

4.0 
3.0 
3.0 
8.0 
8.0 

3.0 

1:1 

3.8 

3.8 
3.8 

3.8 
3.7 
8.7 
3.7 
8.8 

3.8 
3.8 
3.8 
3.8 
3.8 

3.8 
3.8 
4.0 
4.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

4.0 
8.0 
8.0 
4.0 
4.0 

4.0 

4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.1 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.1 
4.0 

4.0 

4.0 
4.0 
4.0 
3.0 
3.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
3.0 
3.0 
3.0 

4.0 

2 

4.0 

3 

4.0 

4 

4.0 

5 

4.0 

6 

4.0 

7 

4.0 

8 

4.0 

9 

4.0 

10 

4«0 

11 

4.0 

12 

4.0 

13 

4.0 

14 

4.0 

IS 

4.0 

16 

4.0 

17 

4.0 

18 

4.0 

19 

4.0 

20 

4.0 

21 

4.0 

22 

3.0 

23 

8.0 

24 

3.0 

25 



8.0 

26 



8.0 

27 

3.0 

28 

4.3 
4.1 
4.0 

3.0 

29 

8.0 

30 

3.0 

31 

Daily  discharge,  in  utxynd-feet,  o 

/  Ruhy  River 

near  Alder,  Mont.,  for  1911 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

1 

141 
166 
166 
310 
377 

473 
306 
340 
377 
306 

277 
308 
277 
406 
607 

438 
372 
308 
340 
277 

277 
277 
643 
652 
607 

607 
670 
670 
643 
438 
472 

670 
616 
662 
030 
030 

880 
805 
010 
020 
726 

803 
726 
840 
840 

764 

680 
615 
670 
543 
643 

670 
472 
405 
372 
340 

340 
340 
340 
372 
372 

340 
340 
306 
308 
277 

247 
347 
347 
210 
102 

103 
166 
166 
166 
166 

141 
141 
141 
141 
141 

141 
141 
141 
141 
141 

141 
166 
141 
141 
141 
141 

141 
166 
141 
141 
166 

310 
310 
103 
103 
103 

166 
166 
166 
166 
166 

166 
166 
141 
141 
141 

141 
117 
117 
117 
117 

117 
05 
05 
05 
06 
05 

05 
76 
76 
76 
05 

05 
.05 
05 
05 
06 

05 
05 
141 
141 
117 

117 

117 
117 
117 
117 

141 
117 
117 
141 
141 

.  141 
141 
141 
141 

141 
141 
166 
141 
141 

141 
141 
141 
141 
141 

141 
141 
166 
141 
141 

141 
141 
141 
117 
117 

141 
141 
141 
141 
141 

141 
141 
141 
117 
117 
117 

141 

2 

141 

3 

141 

4 

141 

5 

141 

6 

141 

7 

141 

8 .... 

141 

9 

141 

10 

141 

11 

141 

12 

141 

13 

141 

14 

141 

15 

141 

16 

141 

17 

141 

18 

141 

19 

141 

30 

141 

21 

141 

22 

117 

a 

117 

24 

117 

2S 

117 

26 

117 

27 

117 

28 

103 
166 
141 

117 

20 

117 

90 

117 

31 

NoiL^Daily  discharge  detflrmined  from  a  ftdrly  weU-deOnad  rating  curve. 
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Monthly  dMujorge  of  Ruby  River  near  Alder,  M(mL,/or  1911. 


Monih. 

Discharge  in  seoond-feet. 

Run-oir 
(total  in 
acre-feet). 

Aocu" 

Maximum. 

Minimum. 

Mean. 

racy. 

May 

652 
920 
840 
210 
141 
166 
141 

141 
840 
141 
05 
76 
117 
117 

878 
680 
180 
147 
114 
180 
134 
a  100 

22,000 
87,600 
11,600 
0,040 
6,780 
8,550 
7,070 
6,150 

B. 

JtDM 

B. 

July 

B. 

August 

B. 

SflPtembWx ...    .  ..           ....    .  . ^    . 

B. 

SSoS^v::::::;:::::::::::::::::::::::. :::::...:. 

B. 

Noventibcr. ... . 

B. 

DmMnber. , 

D. 

The  period 

110,000 

PIPESTONE   CREEK  BASIN. 
PZPS8T0HS  OKIES  KZAB  WHTTEEALL,  MOHT. 

Location. — Six  miles  west  of  Whitehall,  Mont.,  at  Peyton  Allred's  ranch,  a  short 
distance  ahove  junction  of  Pipestone  and  Little  Pipestone  creeks. 

BecordB  available.— October  13,  1910,  to  September  30,  1911. 

Gage. — Staff  fastened  securely  to  a  large  post  on  the  left  bank  of  the  stream  directly 
north  of  the  observer's  house. 

Channel. — Sandy  and  shifting. 

Cooperation. — Gage  heights  and  discharge  measurements  supplied  by  G.  £.  Baker. 

Diecharge  meaturements  of  Pipestone  Creek  near  Wlntehall,  Mont.,  in  1911. 


Date. 

Hydrographer. 

Oace 
height. 

Dia- 
charge. 

Date. 

Hydrographer. 

Gage 
hei^t. 

Dis- 
charge. 

Feb.    0 
Mar.    0 

Baker  and  Bell 

do 

do 

FeeL 
0.68 
.66 
1.03 

Sec.-ft 
12.0 
12.2 
26.4 

Apr.  20 

July  16 

16 

Baker  and  BelL 

C.  S.  Heidel 

Feet. 
1.00 
1.00 
1.01 

2.47 

Apr.  10 

0.  E.  Baker 

2  27 

Daily  gage  height,  in  feet,  and  discharae,  in  second-feet,  of  Pipestone  Creek  near  Whitehall, 

Mont.,  for  1910. 

[Mre.  Payton  Allred,  observer.] 


October. 

November. 

December. 

Day. 

October. 

November. 

December. 

Day. 

he^t. 

Di9- 
diargc. 

hei^t. 

Dis- 
charge. 

hei^t. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

he^t. 

Dia- 
chaige. 

he^t. 

Dis- 
charge. 

1 

0.6 
.6 
.6 
.55 
.6 

.55 

.55 

.6 

.6 

.6 

.6 
.6 
.6 
.5 
.5 

5 

5 

5 

3.5 

2.5 

3.5 

3.5 

5 

5 

5 

5 

6.5 

6.5 

3.5 

3.5 

0.85 
.8 

.8 

.85 

.85 

.0 

.0 

.85 

.85 

.8 

.8 
.8 
.75 
.75 

•7 

15 
13 
13 
15 
15 

16 
16 
15 
15 
13 

13 
13 
12 
12 
10 

16.... 
17.... 
18.... 
19.... 
20.... 

21.... 
22.... 
23.... 
24.... 
25.... 

20.... 

27.... 
28.... 
29.... 
30.... 
31.... 

0.5 
.5 
.55 
.55 
.55 

.5 
.5 
.5 
.5 
.55 

.55 
.55 
.55 
.55 
.55 
.55 

2.5 
2.5 
8.5 
3.5 
3.5 

2.5 
2.5 
2.5 
2.5 
3.5 

3.5 
3.5 
8.5 
3.5 
3.5 
3.5 

0.5 
.7 
.8 
.8 

•s 

.8 

.8 

.8 

.75 

.75 

.75 

.75 

.8 

.8 

.85 

8.5 
10 
13 
13 
13 

13 
13 
13 
12 
12 

12 
12 
13 
13 
15 

0.7 
.75 
.75 
.75 

10 

2 

13 

3 

13 

4 

13 

5 

11 

6 

11 

7 

11 

8 

11 

0 

11 

10 

11 

11 

11 

12 

11 

14.... 
16.... 

0.5 
.6 
.5 

2.5 
2.5 
2.5 

11 
11 
11 
11 
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Daihf  gagt  height,  in  feet,  o/PipeeUme  Creek  near  Whitehall,  M<mt.,  for  1911, 
[Mn.  Pftyton  AUnd,  obaerrer.) 


Dmy. 

Mv. 

Apr. 

May. 

Jmw. 

July. 

Aug. 

8opt 

Day. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

2.... 
3.... 
4.... 
6.... 

6.... 
7.... 
8.... 

10.... 

11.... 
12.... 
13.... 
14.... 
15.... 

0.6 

:65 

.65 

.65 
.7 

.7 
.7 
.7 

0.85 
.0 
.9 
.85 
.8 

.75 
.75 
.75 
.75 
.75 

.75 

.75 

.8 

.8 

.8 

1.3 
1.3 
1.1 
1.1 
1.15 

1.5 

1.2 

1.25 

1.4 

1.2 

1.2 
1.2 
1.2 
1.2 
1.4 

1.8 
3.1 
1.7 
1.8 
3.0 

1.8 
1.9 
1.9 
3.3 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.7 
1.3 
1.6 
1.3 
1.3 

1.3 
1.3 
1.1 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

1.1 

1.1 

1.15 

1.3 

1.3 
1.0 
1.0 
1.0 
1.0 

1.0 
.96 
.96 
.96 
.96 

0.9 
.9 
.9 
.9 
.96 

.95 
1.0 
.95 
.95 
.05 

.95 
.05 
.05 
.95 
.95 

16.... 
17.... 
18.... 
19.... 
30.... 

31.... 
22.... 
28.... 
24.... 
25.... 

26.... 
27.... 
28.... 
29.... 
30.... 
31.... 

0.7 
.7 
.7 
.76 
.76 

.8 

.86 

.95 

.95 

.86 

.76 

.75 

.75 

.75 

.8 

.8 

0.8 
.85 
.86 
.86 
.9 

.9 
1.0 
1.0 
1.0 
1.0 

1.0 

1.6 

1.45 

1.2 

1.0 

1.6 
1.4 
1.8 
1.3 
1.26 

1.26 

1.2 

1.36 

1.4 

1.5 

1.5 
1.6 
1.6 
1.6 
1.6 
1.6 

1.8 
1.9 
1.8 
1.8 
2.2 

2.0 

1.8 

1.66 

1.65 

1.5 

1.6 
1.6 
1.5 
1.5 
1.6 

1.0 

1.0 

1.0 

.95 

.96 

1.0 
1.0 
1.0 
1.0 
.96 

.95 
.95 
.96 
1.0 
1.0 
1.0 

0.95 
.05 
.05 
.95 
.9 

.9 
.9 
.9 
.9 
.95 

.96 

.05 

.95 

.9 

.9 

.9 

0.06 

DaHy  dieeharge,  in  eeeond-feety  of  Pipestone  Creek  near  Whitehall,  Mont. ,  for  191 1 . 


Day. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Day. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

L... 

10 

19 

83 

67 

33 

3.5 

0.5 

16.... 

18 

17 

49 

63 

2.6 

1.6 

1.5 

2.... 

10 

21 

33 

87 

17 

6.0 

.6 

17.... 

13 

19 

43 

68 

2.5 

1.5 

3.... 

10 

31 

29 

61 

38 

6.0 

.6 

18.... 

13 

19 

88 

49 

2.5 

1.6 

4.... 

10 

19 

39 

67 

15 

0.6 

.6 

19.... 

16 

19 

38 

49 

1.5 

1.5 

5.... 

10 

17 

31 

80 

16 

8.0 

1.5 

20.... 

16 

21 

86 

73 

1.5 

.6 

6.... 

13 

15 

49 

63 

11 

8.0 

1.6 

21.... 

17 

21 

86 

61 

2.6 

.6 

7.... 

13 

15 

83 

71 

11 

3.6 

2.6 

22.... 

10 

25 

83 

46 

2.6 

.6 

8.... 

18 

15 

86 

71 

7 

2.5 

1.6 

23.... 

23 

25 

40 

87 

2.5 

.6 

9.... 

12 

16 

43 

87 

4 

2.5 

1.6 

24.... 

23 

26 

43 

83 

2.5 

.5 

10.... 

12 

15 

38 

67 

4 

2.5 

1.5 

25.... 

10 

26 

40 

80 

1.5 

1.6 

11.... 

12 

IS 

38 

67 

4 

2.6 

1.5 

26.... 

16 

25 

49 

27 

1.6 

1.6 

12.... 

13 

15 

83 

67 

3.6 

1.5 

1.5 

27.... 

15 

49 

49 

27 

1.6 

1.6 

13.... 

13 

17 

83 

67 

3.5 

1.6 

1.5 

28.... 

15 

46 

49 

27 

1.6 

1.6 

14.... 

13 

17 

33 

63 

3.6 

1.6 

1.6 

20.... 

15 

83 

49 

27 

2.6 

.5 

15.... 

13 

17 

43 

63 

3.6 

1.6 

1.6 

30.... 
31.... 

17 
17 

26 

49 
49 

20 

2.5 
3.6 

.6 
.6 

NoTB.— DaOy  disdiarge  determined  as  foUows:  Oot.  18,1010,  to  June  5, 1911,  from  ounre  tetrly  well  defined 
bek>w  85  noond4iBet:  June  6  to  July  16,  by  indirect  method  for  ahiftlng  channels;  July  16  to  Bept  16,  ih>m 
carve  drawn  parallel  to  other  curve  but  poorly  defined. 

Monthly  diediarge  of  Pipeetone  Creek  near  Whitehall,  Mont.,  for  1910-11. 


Month. 

Discharge  in  second-feet 

Run-oil 
(total  in 
aore-ltot). 

Aocu« 

irf^-rlmtiTn. 

Minimum. 

Mean. 

racy. 

1910. 

3.5 
16 
16 

3.6 
3.5 
10 

8.08 
8.38 
13.6 

•  10 
a  12 
14.3 
31.6 
89.6 
63.8 
6.33 
3.34 
1.40 

114 
403 

760 

616 
666 

873 
1,390 

8,300 
383 

138 
83.3 

B. 

Novembo'     

B. 

nonffniMKr 

B. 

1911. 
i^nnary..,, 

D. 

February 

D. 

MaiSiI^::.. .:...:....... 

33 
49 
49 
87 
33 

8 

1.6 

10 

16 

39 

27 

1.6 

•        .6 

.5 

B. 

April 

B. 

^... 

C. 

joiv::::::::::::::::::;::;:. ::::.:::: 

C. 

July 

C. 

Angoat 

fi^tember 

C. 
C. 

The  period 

0,680 

NoTB.~Di9cfaaige  Sept  17  to  80  estimated  at  1.6  seoond-fset  per  day. 
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SUBFAOB  WATEB  SUPPLY,  l&ll,  PABT  VI. 


WUITETAIL  CBEEK  BASIN. 
WHZTZTAIL  CBSES  AT  WHITXEALL,  MOVT. 

Location. — ^At  highway  bridge  in  the  northeaflt  part  of  the  town. 

Becorda  available.— March  19  to  June  30,  1911. 

Drainage  area. — ^Not  measuzed. 

Oage. — Staff  gage  nailed  to  pile  on  upetream  side  of  bridge. 

Channel. — Sandy;  liable  to  shift. 

Discharge  measurements.— Made  by  wading  at  ordinary  stages. 

Winter  flow. — ^Affected  by  ice. 

Artificial  control.— Water  is  diverted  above  the  station  for  irrigation. 

Cooperation. — Gage  heights  and  discharge  measurements  supplied  by  G.  E.  Baker. 

DiMharge  meamremenU  of  WhUetaU  Creek  at  Whitehall,  Mont.,  in  1911. 


Date. 

hU^t. 

Di»- 
cbarge. 

Date. 

Hydrographer. 

Gaee 
heii^t. 

DIs- 

cluurge. 

liar.  28 
Apr.  J 

20 

Geo.  E.Baker 

do 

do 

do 

Feet. 
2.35 
2.80 
4.59 
3.K8 

See.-ft 
14.9 
24.8 
75.5 
50.9 

Apr.  22 
26 
27 

July  166 

Geo.  E.Baker 

do 

do 

Baker  and  Heidel.... 

rut. 

4.42 
5.11 
5.66 
1.57 

Sec-fL 
06.3 
96.9 
123.4 

b  Estimated. 


Daily  gage  height,  in  feet,  and  discharge,  in  second-feet,  of  WJdtetail  Creek  at  Whitehall, 

Mont.,  for  1911. 


[O.E 

Baker,  observer.] 

liarch. 

April. 

May. 

June. 

Day. 

heif^t. 

Dis- 
charge. 

Gaee 

height. 

DIs- 
charge. 

he^t. 

Dis- 
charge. 

hej^t 

Dis- 
chaige. 

1 

2.44 
2.60 
2.50 
2.75 
2.45 

3.00 
2.90 
2.80 
2.90 
2.95 

2.80 
2.65 
2. 85 
2.60 
2.45 

2.40 
3.00 
2.67 
4.61 
3.88 

4.70 
4.42 
3.70 
3.65 
3.85 

5.11 
5.67 
6.10 
4.50 
8.90 

17 
18 
18 
23 
17 

28 
26 
24 
26 
27 

24 
21 
25 
20 
17 

16 
28 
21 
76 
50 

80 
69 
45 
44 
50 

96 
124 
96 
72 
51 

3.80 
3.50 
3.55 
3.50 
3.90 

4.50 
3.50 
8.75 
8.30 
3.20 

2.85 
2.45 
2.45 
2.40 
2.30 

4.00 
3.95 
3.40 
3.00 
2.80 

2.70 
2.50 
2.40 
2.50 
3.40 

3.75 
3.50 
3.60 
3.70 
3.45 
3.00 

48 
39 
40 
89 
51 

72 
39 
46 
34 
32 

25 

17 
17 
16 
14 

54 
52 
36 
28 
24 

22 

18 
16 
18 
36 

46 
39 
42 
45 

38 
28 

2.80 
3.70 
4.70 
4.80 
5.10 

6.10 
4.05 
3.75 
4.00 
3.80 

8.40 
2.90 
2.80 
2.70 
2.50 

2.40 
2.30 
2.20 
2.10 
2.20 

2.30 
2.40 
2.60 
2.30 
2.30 

2.20 
2.50 
2.30 
2.20 
2.30 

24 

2 '. 

45 

3                 

80 

4 

84 

5                 

96 

6           

06 

7 

66 

8 

46 

9 

54 

10 

48 

11 

36 

12           .               

96 

13 

24 

14                  

22 

16 

18 

16                       

16 

17 

14 

18                              

12 

19 

2.50 
2.55 

2.60 
2.50 
2.60 
2.60 
2.50 

2.30 
2.40 
2.35 
2.35 
2.40 
2.30 

18 
19 

20 
18 
20 
20 
18 

14 
16 
15 
15 
16 
14 

10 

20 

12 

21 

14 

22 

16 

23 

18 

24 

14 

25    •                          

14 

26  .       ..            

12 

27 

18 

28    

14 

29 

12 

30             

14 

31                                                  

KoTE.— Daily  discharge  determined  from  a  well-defined  rating  curve. 
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WHITETAIL  GBEEK  BASIN. 
MorUMy  diicharge  of  Whiteiail  Creek  at  Whitehall,  Mont,,/or  1911. 


45 


Maath. 

Rtm-Off 
(total  In 
acre-feet). 

AOCQ- 

MinJinuni. 

Mean. 

racy. 

%teichl9^1 

20 
124 
72 
96 

14 
16 
14 
10 

17.1 
41.6 
34.6 
32.2 

440 
2,480 
2,130 
1,920 

A. 

April 

A. 

^:;::::::::::;::::. .::.::::::::::::. .:::::::.:. 

A. 

jmM 

A. 

UTTUB  WHZTSTAIL  CSXBS  HXA&  WHZTSHALLp  MOVT. 

Location. — ^At  GoUins's  ranch,  about  7  miles  above  Whitehall. 

BecordB  available. — ^March  17  to  September  22,  1911. 

Drainage  area. — ^Not  meaauied. 

Gage. — Staff  gage  on  right  bank  just  above  ford  near  the  stables. 

Channel. — Sandy  and  shifting. 

Discharge  meaauremente. — ^Made  by  wading  at  different  sections. 

linnter  flow. — Is  affected  by  ice. 

Artifldal  control.— Water  b  diverted  for  irrigating. 

Accuracy. — Fair.    The  shifting  affects  the  results  to  some  extent. 

Cooperation. — Gage  heights  and  discharge  measurements  supplied  by  G.  E.  Baker. 

DMiarge  meofwrements  of  Little  Wltitetail  Creek  near  WMtehallj  Mont.,  in  1911. 


Date. 

Hydiograpber. 

hoj^t. 

Dis- 
charge. 

Mar.    7 

Geo.  E .  Baker - - - - 

Feet. 

1.06 

1.10 

.92 

.94 

Sec.^.^ 

Apr.  19 

July  16 

16 

do 

4.7 

do 

1.8 

C  8.  Heidel 

2.0 

Daiiy  gage  height^  in  feet,  of  Little  WMtetail  Creek  near  Whitehall^  Mont,,  for  1911. 

[Ella  CoUlna,  obflcrver.l 


Day. 


Mar. 


Apr. 


May. 


June. 


Jnly. 


Aug. 


Sept. 


Day. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


1.. 
2.. 
8.. 
4.. 
6.. 

6.. 
7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 


1.10 
1.10 
1.10 
1.00 

1.10 
1.10 
1.10 
1.10 
1.10 


1.20 
1.20 
1.20 
1.20 
1.20 

i.ao 

1.20 
1.20 
1.20 

i.ao 

1.20 
1.20 
1.10 
1.20 
1.10 


1.20 
1.20 
1.20 
1.10 
1.10 

1.00 
1.00 
1.10 
1.10 
LIO 

1.10 

1.00 

1.00 

.80 

.90 


1.20 
1.30 
1.40 
1.30 
1.30 

1.80 
1.20 
1.80 
1.40 
1.80 

1.20 
1.10 
1.10 
1.10 
1.10 


0.80 
.80 
.80 
.80 
.80 

.80 
.90 
.90 
.80 
.80 

.80 
.90 


0.90 
.90 
.90 
.90 
.90 

.00 
.00 
.90 
.90 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 


1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
.80 

.80 
.90 
.90 
.90 
1.00 


1.10 
1.00 
1.00 
1.00 
1.10 

1.20 
1.30 
1.20 
1.20 
1.20 

1.20 
1.20 
1.10 
1.10 
1.10 
1.10 


1.20 
1.20 
1.20 
1.10 
1.10 

1.10 
1.10 
1.10 
1.10 
1.10 

1.20 
1.30 
1.40 
1.30 
1.20 


1.20 
1.10 
1.00 
1.00 
.90 

.90 
.90 
.90 
.90 
.90 

.90 
.90 
.90 
.90 
.90 
.90 


1.10 
l.OO 
1.00 
1.00 
1.00 

1.00 
.90 
.90 
.90 
.90 

.90 
.90 
.90 
.80 
.80 


0.90 
.90 
.90 

.90 
.90 
.90 
.90 
.90 
.90 


1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.10 
1.10 

1.10 
1.00 
1.00 
1.00 
1.00 
1.00 


0.90 
.90 
.90 
.90 
.90 

.90 
.90 
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46  SUBPAOB  WATBB  SUPPLY,  IMl,  PABT  VI. 

DaOy  diMcharge,  in  9&xmdrfeet,  o/LiUle  WhUetaU  Creek  near  WhitdiaU,  Mont.yfor  19J1. 


Dmy. 

liar. 

Apr. 

May. 

June. 

July. 

Ang. 

Sept 

Day. 

Mar. 

Apr. 

May. 

JmiB. 

July. 

Aug. 

Sept. 

1.... 

6.0 

7.2 

0.8 

6.8 

.0 

1.6 

2.9 

16.... 

5.4 

7.0 

6.8 

4.7 

1.6 

2.9 

1.5 

2.... 

6.0 

7.2 

6.8 

9.1 

.6 

1.6 

2.9 

17.... 

3.3 

7.0 

4.7 

2.9 

1.6 

2.9 

1.6 

%..„ 

6.1 

7.2 

0.8 

12.0 

.6 

1.5 

2.9 

18.... 

3.3 

7.0 

2.9 

2.9 

1.6 

2.9 

li 

4.... 

6.2 

7.2 

4.7 

0.1 

.6 

1.6 

2.9 

19.... 

3.3 

4.8 

2.9 

2.9 

1.5 

2.9 

6.... 

6.3 

7.2 

4.7 

0.1 

.6 

1.5 

2.9 

20.... 

5.2 

4.7 

1.6 

2.9 

1.5 

2.9 

1.5 

6.... 

6.4 

7.2 

2.9 

9.1 

.6 

1.6 

2.9 

21.... 

7.3 

4.7 

1.5 

2.9 

1.5 

2.9 

1.5 

7.... 

6.4 

7.0 

2.0 

6.8 

1.5 

1.5 

2.9 

22.... 

9.7 

4.7 

1.5 

1.5 

1.5 

2.9 

1.5 

8.... 

6.4 

7.0 

4.7 

9.1. 

1.6 

1.6 

2.9 

23.... 

7.3 

4.7 

1.5 

1.5 

1.5 

2.9 

1.5 

«.... 

5.4 

7.0 

4.7 

12.0 

.0 

1.5 

2.9 

24.... 

7.3 

4.7 

1.5 

1.6 

1.6 

4.7 

1.5 

10.... 

3.6 

7.0 

4.7 

0.1 

.6 

2.9 

.6 

26.... 

7.3 

4.7 

1.5 

1.5 

1.5 

4.7 

1.5 

U.... 

6.4 

7.0 

4.7 

6.8 

.6 

2.9 

.6 

26.... 

7.3 

6.8 

1.5 

1.5 

1.5 

4.7 

1.6 

12.... 

5.4 

7.0 

2.0 

4.7 

1.6 

2.9 

1.5 

27.... 

7.3 

9.1 

1.5 

1.6 

1.5 

2.9 

1.6 

13.... 

6.4 

4.8 

2.0 

4.7 

1.6 

2.9 

1.5 

28.... 

5.0 

12.0 

1.5 

1.6 

1.6 

2.9 

1.5 

14.... 

6.4 

7.0 

.0 

4.7 

1.6 

2.9 

1.5 

29.... 

6.0 

9.1 

1.6 

.6 

1.6 

2.9 

1.5 

15.... 

6.4 

4.8 

1.6 

4.7 

1.6 

2.9 

2.9 

30.... 
31.... 

5.0 
6.0 

6.8 

1.5 
1.6 

.6 

1.6 
1.6 

2.9 
2.9 

1.5 

Note.— Daily  diacbarge  determined  ih>m  a  foirly  well-defined  rating  curve  Apr.  19  to  end  of  seaaon. 
Indirect  method  ueed  Mar.  7  to  Apr.  18.    Discharge  estimated  Mar.  1  to  6,  July  13  to  22,  and  Sept  23  to  90. 

Monthly  discharge  of  LiUle  WhiUtail  Creek  near  WhiUhally  Mont,,  for  1911, 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Accu- 

MftTTl^^^n* 

Iftnfamm 

Mean. 

racy. 

U<in*}i 

9.7 

12 
6.8 

12 
1.5 
4.7 
2.9 

3.3 

4.7 

lis 

6.54 
6.66 
8.16 
4.96 
1.24 
2.67 
1.89 

841 
396 
194 
296 
76.2 
164 
112 

C. 

April 

C. 

i6y!.;: :::  :           ::          :  : : :: 

B. 

Junis , 

B. 

July 

B. 

August 

B. 

September 

B. 

TheiMriod 

1,680 

GALLATIN  BIYEB  BASIN. 
WX8T  GALLATnr  BIVZ&  HXAB  8ALSSVILLE,  MOHT. 

Location.— On  highway  bridge  4  miles  above  Saleeville,  Mont.,  just  below  mouth  of 

canyon.    Above  the  station  Spanish  Creek  is  the  most  important  tributary. 
Beoords  available.— July  18,  1895,  to  December  31,  1905;  August  9  to  December 

31, 1910;  and  July  to  December,  1911. 
Drainage  area. — 860  square  miles. 
Oage. — Standard  chain,  boxed  and  listened  near  middle  of  bridge  on  upstream  side; 

datum  unchanged. 
Channel. — ^Bed  of  stream  is  of  gravel  and  small  bowlders,  and  will  not  shift. 
Discharge  meaaurements.— Made  from  the  lower  side  of  the  highway  bridge. 
DiversionB. — ^Irrigation  is  practiced  extensively  on  this  stream,  and  practically  the 

entire  low-water  flow  of  the  river  is  appropriated. 

Discharge  measiwemente  of  West  Gallatin  River  near  SdleevilU,  Mont.,  in  1911, 


I>ate. 

liej^^ 

oharge. 

July  19 
Aug.  22 
Nov.  8 

R.  RlcJianl5..              - - 

Feet, 
4.27 
8.87 
3.17 

8ee,-fi, 
1,220 

G.  8.  Heidel 

664 

B.£.  Jones 

436 
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DaHy  gaffe  heiffht,  in  feet,  and  diecharffe,  in  second-feet,  of  West  Ocdlatin  River  near  SaUs- 

viUe,  Mont.,  for  1910. 

[Ifin.  James  Oant,  obsenrer.) 


Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Day. 

be^. 

Dis- 
charge. 

iS^t. 

Dis- 
charge. 

hei^l 

Dfa. 
charge. 

be^^. 

DJs- 
charge. 

h^t. 

Dis- 
cbarge. 

1 

476 
476 
475 
475 
476 

475 
476 
475 
475 
430 

430 
430 
630 
430 
430 

430 
390 

890 

866 
366 

866 
890 
890 

800 
800 
866 
366 

800 
800 

3.1 
3.1 
3.1 
8.2 
8.2 

l:i 

8.2 
8.2 
3.2 

8.2 
3.2 
3.2 
8.2 
3.2 

8.2 
8.2 
8.2 
8.2 
3.2 

8.2 
8.2 
3.2 
8.2 
8.1 

8.2 
8.2 
8.2 
8.1 
8.0 

890 
800 
390 
430 
430 

430 
430 
430 
430 
430 

430 
430 
430 
430 
430 

430 
430 
430 
430 
430 

480 

430 

890 
430 

SS 

890 
366 

8.1 
3.2 
8.2 
3.2 
3.3 

8.8 
3.3 
3.3 
8.2 
3.3 

3.2 
3.2 
8.8 
3.2 
8.2 

8.2 
8.3 
3.3 
8.3 
8.4 

8.2 
3.2 
8.8 
3.2 
8.2 

8.3 
3.3 
3.2 
8.2 
3.3 
8.2 

890 

tis 

430 
476 

475 
475 
476 
430 
476 

IS 
430 

475 

430 

430 

480 
476 
476 
476 
630 

430 
430 
475 
430 
430 

476 
476 
430 
430 
476 
430 

8.25 
8.36 
3.26 
3.26 
3.2 

8.2 
3.2 
8.2 
8.2 
3.1 

8.1 

8.2 

8.06 

8.06 

8.16 

8.0 
8.0 

l:J 

8.1 

8.1 

8.26 

8.16 

3.16 

8.26 

3.16 

8.1 

3.2 

8.1 

8.1 

452 
502 
452 
452 
430 

430 
430 
430 

300 

890 
480 
872 
872 
410 

866 

866 
890 

IS 

890 
462 
410 
410 
462 

410 
890 
430 

8.2 

3.06 

8.06 

8.16 

8.0 

8.0 

8.06 

8.1 

8.0 

2.0 

8.0 
3.0 
2.96 
2.96 
3.0 

3.0 

1:? 

3.06 
3.06 

2.05 
3.0 
8.06 
8.0 
2.96 

3.0 
8.06 
8.06 
2.06 
3.0 
3.06 

430 

2 

m 

3 

372 

4 

410 

5 ' 

866 

6 

866 

7 

872 

8 

890 

9 

3.3 
3.2 

3.2 
3.2 
3.4 
3.2 
3.2 

3.2 
3.1 
8.1 
3.1 
8.1 

8.0 
8.0 
8.0 
8.1 
3.1 

3.1 
3.1 
3.0 
8.0 
8.1 
8.1 

866 

10 

880 

11 

366 

12 

866 

13 

842 

14 

842 

15 

866 

16 

866 

17 

842 

18 

866 

19 

372 

20 

872 

21 

842 

22 

366 

23 

m 

24 

866 

25 

842 

28 

866 

27 

873 

28 

m 

29 

842 

30 

865 

31 

873 

Daily  gage  height,  infest,  and  diseharge,  in  second-feet,  of  West  Gallatin  River  near  Sales- 

vilU,  Mont.,  for  1911. 


[G.L.Grew,obaerTer.] 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Day. 

b2^. 

Dis- 
cbarge. 

M^t. 

Dls. 
charge. 

^.. 

Dls- 
Charge. 

bei^t. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

1 

3.76 
8.90 
8.76 
8.80 
3.76 

3.80 
3.76 
3.80 
8.70 
8.66 

3.70 
8.60 
8.60 
8.66 
8.66 

3.60 
8.46 
8.46 
8.36 
8.36 

763 
880 
702 
800 

702 

800 
702 
800 
726 
090 

726 
666 
666 

622 
622 

690 
660 
660 
602 
502 

8.26 
8.80 
8.25 
8.30 
8.36 

3.85 

l£ 

3.40 
8.26 

1% 

3.35 
3.40 
8.36 

8.36 
3.30 
8.25 
3.80 
8.26 

462 
476 
462 
476 
602 

502 
630 
502 
630 
462 

462 
476 
502 
530 
602 

602 
476 
462 

476 
462 

3.25 
8.30 
3.25 
8.80 
8.26 

3.25 
8.80 
8.25 
8.30 
3.25 

3.25 
8.80 
3.26 
8.80 
8.26 

8.26 
8.80 
8.26 
8.80 
8.26 

462 
476 
462 
475 
462 

462 
475 
462 
475 
452 

462 
475 
452 
476 
462 

452 
476 
452 
475 
462 

8.06 
3.10 
8.06 
8.20 
3.16 

3.16 
8.20 
8.06 
8.10 
8.06 

372 

2 

890 

J. 

m 

4 

480 

5 

410 

6 

410 

7 

480 

8 

873 

9 

800 

10 

873 

11 

12 

13.. 

14 

15. 

16. 

17 

18. 



19. 

4.80 
4.25 

1,240 
i;i90 

JO..!;:;;;;::::::::;; 
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SURFACE  WATER  SUPPLY,  1911,  PART  VI. 


Daily  gage  height,  in  feet,  and  digcharge,  in  second-feet,  of  West  Gallatin  Riwr  near  Salet- 
ville,  lf(mt.,/oriP7i--Continued. 


July. 

Aog. 

Sept. 

Oct. 

Nov. 

Day. 

Gaffe 
height. 

Dis- 
charge. 

hei^. 

Dis- 
charge. 

Oage 
height. 

Dis- 
cbarge. 

Cage 
height. 

Dis- 
charge. 

Oage 
height. 

Dis- 
charge. 

21.                      ...  . 

4.30 
4.20 
4.10 
4.06 
3.95 

4.00 
3.85 
3.90 
3.85 
3.85 
3.80 

1,240 
1,140 
1,060 
1,010 
922 

965 
840 
880 
840 
840 
800 

3.40 
3.35 
3.40 
3.35 
8.25 

3.30 
3.25 
3.30 
3.25 
3.30 
3.25 

630 
502 
530 
502 
452 

475 
452 
475 
452 
475 
452 

3.26 
3.30 
3.25 
3.30 
3.25 

3.25 
8.30 
3.25 
3.30 
3.25 

452 
475 
452 
475 
452 

452 

475 
452 
475 
452 

3.15 
3.20 
3.25 
3.30 
3.25 

3.16 
3.20 
3.15 
8.20 
3.06 
3.06 

410 
430 
452 
475 
452 

410 
430 
410 
430 
372 
872 

22 

28 

24 

25 

26 

27 

28 

29 

30 

31 

Note.— Dally  discharge  determined  from  a  rating  curve  that  is  foirly  w^U  defined  for  ail  g^j 

Monthly  discharge  of  West  Gallatin  River  near  Salesville,  Mont.,  for  1910-11 
[Drainage  area,  860  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-off. 


Depth  in 
incneson 
drainage 


Total  fai 
acre-feet. 


Accu- 
racy. 


August. 
September. 

October 

November. . 
December. . 


1910. 


July  19-31. 

August 

September. 

October 

November. . 
December.. 


1911. 


430 
530 
502 
430 


1,240 
880 

'  530 
475 


355 
355 
890 
855 
330 


800 
452 
45"? 
372 


421 
421 
451 
414 
362 


997 
614 
477 
447 
882 
825 


0.490 
.490 
.524 
.481 
.421 


1.16 
.714 
.555 

.520 
.444 

.378 


0.56 
.55 
.60 
.54 
.49 


.56 
.82 
.62 
.60 
.50 
.44 


26,900 
25,100 
27,700 
24,600 
22,300 


25,700 
37,800 
28,400 
27,500 
22,700 
20,000 


Note.— Dischaige  Aug.  1  to  8, 1910,  estimated  at  475  seoond-leet. 

Note.— Mean  for  December  estimated;  mean  for  period  Nov.  11  to  30  estimated  at  376  second-feet. 

DEEP  CREEK  BASIN. 
DBBP  CRXES  HSAB  TOWITSBirD.  MOHT. 

Location. — In  sec.  29,  T.  7  N.,  R.  4  E.,  Montana  principal  meridian,  unBurveyed,  12 
miles  from  Townsend,  directly  back  of  the  ranger  station  in  the  canyon  of  Deep 
Creek,  approximately  10  miles  above  the  confluence  with  the  Missouri  River. 

Records  available.— October  9, 1910,  to  June  30, 1911. 

Drainage  area.— 89  square  miles. 

Gage. — Vertical  staff. 

Channel. — Small  rock;  probab.ly  permanent. 

Discharge  measurementB. — Made  by  wading. 

\73nter  flow.— Affected  by  ice. 
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Dhrendon. — Small  quantitiefl  of  water  are  diverted  for  uxigatiQii  cm  small  flats  above 
the  gage.  Below  the  gage,  nearly  the  entire  flow  is  diverted,  or  will  eventually 
be  diverted,  for  inigation  on  the  land  adjoining  this  creek  and  MisBouri  River. 

Discharge  measurements  of  Deep  Creek  near  Taumsend,  Mont.,  in  1910-11. 


Date. 

bei^t. 

Dis- 
obarfB. 

mo. 

Oct.  30 

John  0.  B«el>e 

Feet. 
0.78 

l.» 

"^^,4 

1911. 
May  12 

F.E.  Bonner 

tf 

Daily  gage  height^  in  feet,  of  Deep  Creek  neaar  Townaend,  Mont,,  for  1$10, 
p.  N.  Maryott,  observer.] 


Day. 

Sept. 

Oct. 

Nov. 

Dec. 

Day. 

Sept. 

Oct 

Nov. 

Dec 

I               

0.76 

* '6*7i' 
.71 
.71 
.73 

.73 

.71 
.71 
.71 
.71 

.n 

.71 
.71 
.71 
.71 

0.71 
.71 
.71 
.70 
.70 

.70 
.70 
.70 
.70 
.70 

.70 
.70 
.70 
.80 
.89 

16 

0.76 
.74 
.73 
.73 
.72 

.73 
.72 
.72 
.71 
.72 

.73 
.73 
.72 
.71 
.71 
.74 

0.71 
.71 
.71 
.71 
.71 

.71 
.71 
.71 
.71 
.71 

.72 
.72 
.71 
.71 
.71 

0.89 

2              

17 

.89 

s 

18 

.68 

4                 

19 

.88 

6     

20 

.86 

6 

21 

.86 

7              

22 

.66 

8      

28 

.66 

9 

.7fi 
.76 

.78 
.76 
.76 
.78 
.78 

24 

.86 

10          

25 

11 

26 

12 

27 

13 

28 

14              

20 

S::::::::::::::::::: 

30 

0.78 

81 

Daily  gage  height,  in  feet,  of  Deep  Creek  near  Tovmsend,  Mont,  for  1911. 
[D.  N.  Maryott,  observer.] 


Day. 

liar. 

Apr. 

May. 

June. 

Day. 

Mar. 

Apr. 

May. 

June. 

0.83 
.63 
.84 
.64 
.83 

.83 
.83 
.84 
.84 
.86 

.66 
.86 
.86 
.66 
.67 

0.96 
1.04 
L04 
1.01 
1.01 

.96 
.90 
.88 
.88 
.88 

.86 
.86 
.84 
.86 
.86 

1.42 
1.48 
1.47 
1.60 
1.66 

1.66 
t60 
1.60 
1.46 
1.38 

1.28 
1.28 
1.28 
1.30 
1.28 

,.,0 
1.10 
1.08 
1.06 
1.06 

1.08 
1.08 
1.06 
1.04 
1.04 

1.04 

1.02 

.98 

.98 

.98 

16 

0.67 
.87 
.89 
.70 
.70 

.70 
.72 
.75 
.79 
.78 

.70 
.70 
.74 
.80 
.86 
.00 

0.80 
.96 
1.04 
1.08 
1.09 

1.13 
1.13 
1.20 
1.22 
1.30 

1.36 
1.38 
1.36 
1.36 
1.30 

1.28 
1.30 
1.30 
1.27 
1.24 

1.26 
1.26 
1.24 
1.20 
1.18 

1.18 
1.16 
1.14 
1.14 
1.11 
1.11 

1.02 

17 

1.02 

18 

1.00 

19 

1.00 

20 

.96 

21 

.96 

22 

.96 

23 

.94 

24 

.96 

10    

26 

.96 

11 

26 

.94 

12 

27 

.94 

13 

28 

.92 

14 

29 

.92 

15 

30 

.92 

31 

8173*— W8P  30e-14- 
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SUBFAOE  WATBB  SUPPLY^  ISilly  PABT  YI. 


FBIOKLT  PEAB  CREEK  BASIN. 
PBIOKLT  PBAE  OBXSS  HXA&  OLAVOT,  MOVT. 

Location. — On  the  private  wagon  bridge  back  of  the  ranch  buildings  on  the  Stafford 
ranch  and  just  to  the  right  of  the  Great  Northern  Railway,  about  1  mile  below 
Clancy  and  just  below  the  mouth  of  Lump  Gulch  Creek.  This  station  was  estab- 
lished to  take  the  place  of  the  one  previously  maintained  about  %  mile  below. 
The  same  amount  of  water  passes  both  stations. 

Becords  available.— July  15,  1008,  to  June  30,  1909  (old  site);  July  12,  1910,  to 
December  31,  1911  (present  site). 

Drainage  area.— Not  measured. 

Oage.—Staff,  nailed  to  bridge  abutment,  rig^t  bank,  on  downstream  side. 

Discharge  measurementB. — ^Made  from  the  wagon  bridge  or  by  wading. 

Winter  flow. — Ice  is  common  in  extreme  cold  weather. 

Diversiona.— Irrigation  is  carried  on  to  some  extent  along  this  stream,  the  greater 
number  of  diversions  being  made  below  the  station. 

Discharge  measurements  of  Prickly  Pear  Creek  near  Clanof;  Mont,,  in  1911. 


Date. 


Hydrogr^her. 


Gage 
hfight. 


Di». 
charge. 


Jane    1 
July  20 


.  E.  Jones.. 
..do 


Feet. 
2.M 
1.58 


aec-ft, 
102 
34 


Daily  gage  height,  in  feet,  of  Prickly  Pear  Creek  near  Clancy,  Mont.,  for  1911. 
[H.  Y.  Barrows,  observer.] 


Day. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

1.79 
1.80 
1.02 
1.84 
1.56 

1.50 
1.64 
1.02 
1.70 
1.74 

1.71 
1.60 
1.56 
1.64 
1.50 

1.63 
1.70 
1.70 
1.72 
1.70 

1.80 
1.91 
1.92 
1.85 
1.90 

2.00 
2.88 
2.40 
1.94 
1.91 



1.90 
1.95 
1.90 
2.00 
2.15 

2.85 
2.10 
2.10 
2.12 
2.10 

2.03 
2.01 
1.99 
2.08 
2.12 

2.32 
2.25 
2.18 
2.10 
2.08 

2.05 
2.08 
2.14 
2.16 
2.16 

2.18 
2.12 
2.16 
2.25 
2.30 
2.54 

2.60 
3.00 
2.96 
8.18 
3.13 

2.98 
2.88 
3.18 
3.10 
3.00 

2.86 
2.83 
2.80 
2.76 
2.68 

2.60 
2.48 
2.36 
2.40 
2.48 

2.41 
2.83 
2.19 
2.23 
2.20 

2.18 
2.08 
2.18 
2.16 
,2.18 

2.38 
2.10 
2.08 
2.16 
2.00 

1.96 
1.80 
1.85 
1.84 
1.83 

1.81 
1.80 
1.76 
1.68 
1.70 

1.78 
1.61 
1.58 
1.45 
1.48 

1.70 
1.63 
1.61 
1.58 
1.50 

1.52 
1.64 
1.48 
1.41 
1.42 
1.45 

1.43 
1.42 
1.44 
1.52 
1.61 

1.70 
1.78 
1.75 
1.72 
1.68 

1.71 
1.69 
1.62 
1.60 
1.64 

1.52 
1.51 
1.48 
1.42 
1.41 

1.39 
1.40 
1.41 
1.39 
1.40 

1.40 
1.40 
1.39 
1.40 
1.40 
1.40 

1.38 
1.39 
1.48 
1.50 
1.60 

1.68 
1.66 
1.64 
1.63 
1.61 

1.63 
1.58 
1.59 
1.66 
1.54 

1.51 
1.50 
1.50 
1.50 
1.48 

1.48 
1.48 
1.49 
1.50 
1.61 

1.54 
1.61 
1.47 
1.53 
1.55 

L69 
1.60 
1.58 
1.56 
1.64 

1.54 
1.53 
1.52 
1.64 
1.82 

1.79 
U64 
1.62 
1.69 
1.67 

1.61 
1.60 
1.60 
1.60 
1.58 

1.55 
1.54 
1.54 
1.53 
1.82 

1.82 
1.64 
1.63 
1.53 
1.54 
1.64 

1.53 

2 

1.53 

3 

1.52 

4 

1.50 

5 

1.50 

6 

1.50 

7 

1.50 

8 

1.50 

g 

1.02 

10 

11 

12 

13..             

14 

15 

16..             

17 

18 

1.60 
1.70 
1.81 

1.83 
1.72 
1.82 
1.80 
1.81 

1.82 
1.52 
1.09 
1.73 
1.72 
1.72 

19 

20 

21 

22 

23 

24 

25 

20 

27 

28 

29 

30 

31 
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DaOydisduarge,  in  teeond-feet,  of  Prickly  Pear  Creek  near  Clancy^  Mont.,  for  1911. 


I>»7. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct, 

Nov. 

1 

40 
41 
25 
26 
20 

17 
19 
25 
31 
35 

32 
23 
21 
19 

17 

25 
31 
31 
33 
31 

41 
63 
64 
46 
62 

64 
232 
130 
57 
63 

62 
58 

50 
64 
86 

120 
78 
78 
81 
78 

68 
65 
63 
67 
81 

115 
102 
01 
78 
75 

71 
75 
84 
88 
86 

91 
81 
88 

102 
111 
158 

170 
259 
231 
300 
280 

256 
242 
810 
202 
272 

960 
231 
224 
213 
196 

188 
102 
139 
147 
162 

149 
132 
107 
114 
110 

105 
88 

106 
101 
105 

151 
91 
88 

102 
84 

77 
72 
62 
61 
60 

57 
56 

51 
42 
44 

55 

36 
33 
24 
26 

46 
88 

36 
83 
27 

20 
80 
36 
22 
22 
24 

23 
22 
23 
29 
36 

45 
55 
52 
48 

43 

46 
44 
87 
85 
80 

29 
28 
26 
22 
22 

20 
21 
22 
20 
21 

21 
21 
20 
21 
21 
21 

20 
20 
26 
27 
35 

43 

41 
39 
38 
86 

38 
83 
34 
81 
80 

28 
27 
27 

27 
26 

26 
27 
28 

80 
28 
25 
29 
81 

34 
35 
33 
32 
80 

80 
29 
29 
30 
61 

57 
39 
87 
44 

« 

36 
85 
85 
85 
83 

81 
30 
30 
29 
29 

29 
30 
29 
20 
30 
30 

29 
29 
29 
27 
27 

27 
27 
27 
37 

2 

3 

4 

5 

6 

7 

8 

9 : 

10 

11 

12 

13 

14 

15 

16 

17 

* 

Ig 

23 
31 

42 

44 

33 
43 
41 
42 

43 
18 
30 
34 
83 
33 

19 

... 

20 

21 

22 

23 



24 

25 

26 

27 

28 

29 

30 

31 

irge  determined  ftom  rmting  curves  as  fbUows:  Mar.  18  to  May  31,  well  defined; 
iodinot  method  for  shifting  channels  oaed  June  1  to  July  20;  July  21  to  Nov.  8,  curve  poorly  defined. 


NoTB.— Daily  « 
ethodJ 

Monthly  distharge  of  Prickly  Pear  Creek  near  Clancy  ^  Mont.,  for  1911. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-ftot). 

Accu- 

Maximum. 

lUnttnnm 

Mean. 

racy. 

I«™«ry 

a30 

026 
29.5 
43.9 
83.7 

189 
51.7 
20.8 
3a  1 
343 
22.6 

«20 

1,840 
1,390 
1,810 
2,610 
5,150 
11,200 
3,180 
1,830 
1  790 
2,110 
1,340 
1,230 

D. 

Fiihmftry - . , ,  - . 

D. 

itoS!7::;:::::::::::::::::::::::. :::.:. :.:...:.. 

C. 

Apifl..               

232 
158 
310 
151 
55 
43 
61 

17 
52 
88 
22 
20 
20 
29 

B. 

loy!;:::::::::::::::::::::::::::::::::::. :.....:.. 

B. 

June.             . -T.T . 

C. 

July 

C. 

August 

C. 

RupUfmbfr                           .           

C. 

October 

C. 

No*wnh«r , . , . . 

C. 

December 

D. 

Thevmr . 

49.7 

35,500 

a  Estimated. 
Note.— Discharge  Mar.  1  to  17  estimated  at  25  second-fiBet  and  Nov.  10  to  80  estimated  at  20  second-fiBet. 

PBICKLT  PEA&  OBZXX  AT  IA8T  BSLXITA.  XOVT. 

Location.— In  NE.  i  sec.  36,  T.  10  N.,  R.  3  E.,  at  the  point  where  the  Northern 
Pacific  Railway  crosses  the  stream  at  East  Helena,  Mont.  The  only  important 
tribntaries  entering  Prickly  Pear  Creek  above  the  station  are  McOlellan  and  Lump 
Gulch  creeks;  Tenmile  and  Silver  creeks  come  in  below. 
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8UBFA0B  WATEB  SUPPLY,  Wily  PABT  VI, 


Becords  aTailable.--July  18, 1908,  to  December  31, 1911. 

Drainage  area. — Not  measured. 

Gage. — Staff  fostened  to  piling  on  the  Northern  Pacific  Railway  bridge;  datum  un- 
changed. 

Channel. — ^Rocky,  clean,  and  nonshifting. 

Discharge  measurements. — ^Made  from  a  hi^way  bridge  near  tiie  railway  bridge 
or  by  wading  just  below  the  gage. 

DiTersions. — ^All  the  normal  flow  of  Prickly  Pear  Creek  is  used  for  inigation,  the 
greater  part  of  the  water  being  diverted  below  the  station.     • 

Accuracy. — ^The  bed  of  the  stream  is  so  extremely  rough  that  discharge  measurements 
are  difficult,  even  in  low  water.    Fair  results  have,  however,  been  obtained. 

Discharge  meastarements  of  Prickly  Pear  Creek  at  East  Helena,  Mont.,  in  1911. 


Date. 

Hydrographff. 

he^. 

Dis- 
charge. 

Date. 

Hydiographer. 

hd^t. 

Dto- 
GHarse. 

Jan.  26a 

B.E.Jones 

Feet. 
0.99 
O.03 
1.10 
1.15 
1.08 

31 
48 
60 
60 

Apr.  26 
26 
July  18 
Sept.  26 
Oot.  24 

B.E.Jones 

FuL 
1.03 
1.04 
1.12 
a95 
1.06 

Sec-n^ 

Feb.  14 

Har.    7 

20 

do 

do 

do 

do 

do 

do 

H,  ilMiftTdn 

36 

50 
33 

30 

B.  E.  Jones. . .      . 

42 

alceatgage. 

Daily  gage  height,  in  feet,  of  Prickly  Pear  Creek  at  East  Helena,  Mont.,  for  1911. 

[R.  T.  Ray,  obsenrer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Scrpt 

Oct. 

Nov. 

1  

1.1 
1.1 
1.0 
1.0 
1.0 

.85 

.86 

1.0 

1.06 

1.05 

1.06 

.9 

1.0 

1.0 

.96 

1.0 
1.0 
1.0 
1.0 
.95 

1.0 

1.06 

1.1 

1.05 

1.0 

.06 
1.3 
1.1 
1.0 

.95 

1.0 
.96 
.96 
1.0 
1.1 

1.3 

1.2 

1.16 

1.16 

1.1 

1.16 
1.15 
1.15 
1.16 
1.3 

1.36 
1.35 
1.3 
1.2 
.1,25 

1:1 

1.3 

1.3b 

1.4 

1.4 

1.35 

1.4 

1.5 

1.6 
1.9 
1.9 
1.96 
2.0 

1.85 
2.0 
2.0 
1.96 
1.9 

1.85 
1.8 
1.8 
1.85 

1.7 
1.66 
1.7 
1.7 
1.66 

1.65 

1.5 

1.6 

1.45 

1.4 

1.4 
1.36 
1.36 
1.36 
1.45 

1.6 

1.4 

1.36 

1.36 

1.3 

1.25 
1.2 
1.15 
1.16 
1.16 

1.16 

1.15 

1.16 

1.1 

1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.05 
1.05 
1.0 
.96 
.96 

1.06 

1.1 

1.06 

1.06 

1.1 

1.1 

1.1 

1.0 

1.05 

1.06 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
.96 
.95 
.95 
.95 

.95 
.96 
.96 
.96 
.96 

.96 
.96 
.96 
.9 
.9 
.9 

a9 

.9 

.9 

.9 

1.0 

1.0 
.95 
.96 
.96 
.96 

.9 
.9 
.96 
.95 
.96 

.96 
.96 
.96 
.96 
.9 

.9 
.9 
.96 
.95 
.96 

:S 

.9 

.9 
.9 

a9 

.96 
.96 
.96 
.95 
.96 

1.2 
1.2 
1.1 
1.1 
1.1 

1.1 

1.06 

1.06 

1.06 

1.05 

1.06 
1.06 
1.06 
1.06 
1.05 

1.0 
.96 
.95 
.96 
.96 
.95 

0.96 

2 

.96 

3 :::::::::: ■ 

.96 

4 

.95 

5 



.0 

6 

.9 

7  .           

.9 

8 

.9 

9                   ' 

10 

11 

12 

13 ' 

14 :.::::..:...:...! ....:::: 

15 

16 

17 

18     .            

19 



20 

21 

22 

1.60 
1.40 
1.20 
1.00 

1.10 
1.10 
1.10 
1.10 
1.10 
1.10 

23 

24 

25 

26 

27 

28 

29 

30 

31 
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DoUy  diMtharge,  in  ucond-feet,  of  Prickly  Pear  Creek  at  East  Helena,  M<mt,,far  1911. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Au«. 

Sept. 

Oct. 

Nov. 

1 

82 
84 
36 
38 
41 

45 
48 
40 
M 
61 

62 
63 
64 
66 
66 

67 
68 
60 
60 
60 

100 
140 
112 
68 
37 

61 
61 
61 
61 
61 
61 

61 
61 
87 
37 
37 

23 
23 
37 
44 
44 

44 

26 
37 
87 
83 

37 
37 
87 
87 
32 

87 
44 
61 
44 

87 

82 
88 

61 
37 
32 

37 
32 
32 
37 
51 

88 

68 
60 
00 
61 

60 
60 
60 
60 
88 

100 
100 
88 
68 
78 

78 
60 
68 
88 
88 

100 
112 
112 
100 
113 
140 

168 
257 
257 
272 
288 

343 
288 
288 

273 
357 

313 
337 
337 
343 
337 

197 
183 
137 
197 
183 

154 
140 
140 

•ll3 

113 
100 
100 
100 
136 

140 
113 
100 
100 
88 

78 
68 
60 
60 
60 

00 
60 
60 
61 
61 

61 
61 
61 
61 
61 

61 
61 
61 
61 
•     61 

61 
44 
44 

37 
33 
33 

44 

61 
44 
44 

61 

61 
51 
37 
44 
44 

37 
37 
37 
37 
37 

87 
33 
33 
83 
33 

33 
33 
83 
33 
33 

33 
32 
33 
36 
36 
36 

26 
36 
36 
36 
37 

87 
33 
33 
83 
33 

26 
26 
32 
32 
32 

33 
33 
33 
83 
36 

36 
26 
32 
32 
32 

32 
32 
26 
36 
36 

36 
36 
36 
26 
26 

32 
32 
32 
32 
32 

68 
68 
51 
51 
61 

61 
44 
44 
44 
44 

44 
44 
44 
44 
44 

87 
32 
32 
32 
82 
33 

32 
32 
33 

2 

3 

A 

33 
36 

36 

5 

6 

7 

36 

8 

36 

9 !.;; 

10 

11 

12 

13 

14 

15 

16 

17 

18 ;.""* 

19 

20 

21 

22 ;;; 

23 

24 

25 !;!!;;*' 

26 

27 ; ; ' 

28 

29 ; .; 

30 ;; 

31 

NoR.—DAay  diacbazKe  determined  from  a  rating  curve  well  defined  below  90  seeond-teet. 

MonMy  discharge  of  Prickly  Pear  River  near  Ea$t  Helena,  liont.^/or  1911, 


Honth. 

Disdharge  in  seoond-feet. 

Run-off 
(total  in 
acre-feet). 

Accu- 

U^-rhnnm 

ICinimnm. 

Mean. 

racy. 

Jmaarr 

a  35 

a31 
66.5 
39.8 
75.4 

197 
61.3 
86.9 
29.9 
39.6 
26.1 

a35 

2,150 
1,730 
3,470 
2,370 
4,640 
11,700 
3,760 
2,270 
1,780 
2,430 
1,660 
1,640 

D. 

February 

D. 

Ifach..         

140 

88 
140 
388 

140 
51 
37 
68 

32 
23 
32 
100 
32 
26 
26 
26 

C. 

April 

A. 

MSy^                                      .                            .  ... 

A. 

juit.:::: :      :::::::::.:::;:::::.:::.::: 

B. 

Jnly 

A. 

AoguBt 

A. 

September 

A. 

OeMw 

A. 

^f^nOm 

C. 

nenmboTx                                

D. 

Tbejrear 

388 

54.4 

39,400 

aBstimated. 
Kon.— Dfaobarse  Mar.  1  to  21  estimated;  Nov.  9  to  30  estimated  as  25  second-feet  per  day. 

IsXmP  GVLOK  CUBZX  VSAB  OLAITOT,  XOVT. 

Location.— In  sec.  4,  T.  8  N.,  R.  3  W.,  at  the  ranch  of  Charles  Zastron,  1  mile  from 
Clancy,  15  miles  from  Helena,  and  half  a  mile  above  the  jimction  of  the  creek 
with  Prickly  Pear  Creek. 

Becorda  avaflable.— July  15, 1908,  to  December  31,  1911. 

Drainage  airea. — ^Not  measured. 
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SUBPAOE  WATER  SUPPLY,  1»11,  PABT  VI. 


Oage.— Staff;  on  left  bank  directly  south  of  observer's  house.  A  new  gage  was  set 
October  12, 1910,  at  the  original  site  but  at  a  datum  1.0  foot  lower  than  that  prev- 
iously used.    All  gage  heights  for  1910  were  reduced  to  new  datum. 

ChaaneL — Gravelly,  unclean,  and  shifting. 

]>^acharge  xneasurements.— Made  by  wading. 

Winter  flow.— Affected  by  ice. 

Bivernona. — The  water  of  Lump  Gulch  Creek  has  been  extensively  used  for  placer 
mining.  At  present  the  creek  furnishes  some  water  for  irrigation,  but  the  valley 
is  naiTow  and  affords  but  little  irrigable  land.  The  normal  flow  of  the  stieam  is 
appropriated. 

Accuracy. — ^Data  not  entirely  satisfoctory;  no  flood  records  have  been  obtained. 

DiKhargt  measuremerUM  of  Lump  OuJdi  Creek  near  Clancy,  Mont.,  in  1911, 


Data. 

Hydrograpber. 

l^L 

ohar0B. 

Tune    1 

B.E.Jo&M 

1.47 
1.12 

Sec.-/L 
23 

July  20 

do 

3 

Daily  gage  height,  in  feet,  of  Lump  OtUch  Creek  near  Clancy ,  Mont,,  for  1911. 
[CharlM  Zwtnm,  6bfl«T«r.] 


Day. 

ICar. 

Apt. 

itoy. 

JtnM. 

July. 

Aa«. 

Bcpt 

Oet. 

Nov. 

1.45 

1.4 

1.4 

1.4 

1.45 

1.4 

1.45 

1.45 

1.45 

1.5 

1.4 

1.4 

1.35 

1.35 

1.4 

1.35 
1.35 
1.35 
1.4 
1.45 

1.4 

1.45 

1.45 

1.45 

1.5 

1.5 
1.5 
1.5 
1.5 
1.55 

1.6 
1.5 
1.5 
1.65 
L6 

1.56 
1.46 
1.46 
1.46 
L5 

1.45 

1.45 

1.45 

1.4 

1.45 

1.4 
1.4 
1.4 
1.4 
1.45 

1.35 

1.4 

1.4 

1.45 

1.5 

1.45 

1.45 

1.45 

1.45 

1.5 

1.45 

1.45 
1.45 
1.46 
1.45 
1.6 

1.65 
1.85 
1.85 
1.05 
2.0 

1.05 
1.05 
1.85 
1.86 
1.8 

1.75 
1.65 
1.65 
1.55 
L6 

1.66 
1.55 
1.45 
1.45 
1.6 

1.46 
1.45 
1.45 
1.45 
1.6 

1.46 
1.46 
1.45 
1.45 
1.4 

1.36 

1.36 

1.36 

1.3 

L25 

1.25 
1.25 
1.26 
1.15 
1.2 

1.15 
1.16 
1.15 
1.16 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.0 
1.0 
1.0 
1,0 

LO 
LO 
LI 
LI 
L15 

L15 
L15 
L16 
L16 
L15 

L15 

1.15 

1.1 

1.1 

LI. 

LI 
1.1 
LI 
LI 
LI 

LI 
1.1 
1.1 
LI 
1.1 

LI 
1.1 
1.1 
1.1 
1.1 
1.1 

LI 
LI 
LI 
L2 
L2 

L2 
L2 
L2 
1.2 
L2 

1.2 
1.2 
1.2 
1.2 
L2 

L2 
1.2 
1.2 
1.2 
L2 

1.2 

1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
L2 
1.2 
1.2 

L2 
1.2 
1.2 
1.2 
1.2 

L2 
1.2 
1.2 
1.2 
L2 

L2 
L2 
1.2 
1.2 
1.2 

L2 
L2 
1.2 
1.2 
1.2 

L2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
L2 

10 

U 

12 

1.25 
1.25 
1.25 
1.3 

1.3 

1.35 

1.35 

1.4 

1.45 

1.4 

1.45 

1.45 

1.45 

1.5 

1.45 

1.45 

1.45 

1.46 

1.5 

1.46 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

— 

23 

24 

25 

26 

27 

28 

20 

30 

81 
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Daily  diadiarge,  in  Meeond^feet,  of  Lump  Oukh  Creek  near  Clancy,  Mont.ffor  1911, 


D^. 

liar. 

Apr. 

itoy. 

JQM. 

July. 

Aug. 

8€pt. 

Oct. 

N<nr. 

1 

33 
30 
30 
30 
33 

30 

33 
33 
33 
35 

30 
30 
18 
18 
30 

18 
18 
18 
30 
33 

30 
33 

33 
33 
3S 

35 
35 
35 
.     35 
38 

35 

35 
35 
38 

ao 

38 

33 
33 
33 
35 

33 

33 
33 
30 
33 

30 
30 
30 
30 
33 

18 

30 
30 

33 
35 

33 
33 
33 
33 
35 
33 

33 
33 
33 
33 

80 

83 
43 
43 
40 

83 

40 
49 
40 
40 
37 

84 

38 
38 

33 
35 

33 

33 

15 

15 

.      10 

16 

15 
10 
16 
10 

16 
16 
16 
16 
14 

13 

13 
13 

0 

7 

7 

7 

7 

3.8 

6.0 

8.8 
8.8 

8.8 
8.8 
3.6 

3.6 
3.6 

3.6 
3.6 
3.6 

3.6 
3.6 

.8 
.8 
.8 
.8 

as 

.8 
3.6 
2.6 
3.8 

8.8 
3.8 
8.8 
8.8 
3.8 

8.8 
8.8 
3.6 
3.6 
3.6 

3.6 
3.6 
3.6 
3.6 
3.6 

3.6 
3.6 
3.6 
3.6 
3.6 

3.6 
3.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
6.0 
6.0 

8.0 
6.0 
5.0 
6.0 
5.0 

6.0 
5.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.0 
5.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 
6.0 

6  0 

2 

6.0 

3 

6.0 

4 ^ 

6.0 

5 

6.0 

5 

6.0 

7 

6.0 

8 

6  0 

9 

lO 

11 

12 

U 
13 
13 
15 

15 
18 
18 
90 
23 

30 
23 

23 
23 
35 

33 
23 
33 
33 
35 
32 

IS 

14 

IS 

le 

17 

18 

19 

ao 

21 

21        

23 

24 

25 

26 

27 

28 

28.    --- 

SO 

SI 

NoiB.>-Diny  dtochwg*  d«t«ilii«i  from  two  poociy  dcOiMd  rmting  oorrts. 

Monihly  dikharge  of  Lump  OuUh  Creek  near  Clancy,  Mont.,  for  1911. 


Month. 

DiKfaarge  In  second-liBet. 

Run-off 
(total  In 
acre-feet). 

Aoon- 

ICaXjDIDU. 

HInlmum. 

MMn. 

raoy. 

Jaoaarr. ....r.n 

•  3.00 
«3.00 
15.1 
21.6 
22.6 
28.0 
6.42 
2.70 
4.76 
6.00 
6.00 
«3.60 

184 

167 

028 

1,280 

1390 

1,720 

806 

172 

283 

307 

298 

216 

Ffibnnrr 

Ifarrh... 

26 

28 

80 

62 

16 
3.8 
6.0 
6.0 

C. 

jLvkH 

18 
18 
16 
.8 
.8 
2.6 
6.0 

C. 

1^//.....///..//........... 

C. 

JmiB ..........,.,»..--.  .T.^»X-T-T.- 

C. 

Joly 

C. 

Aacniit .r 

C. 

ftoptombar. 

C. 

ocSte!?:;::::;:;::::::::::::::::::::::.::::.:::. 

C. 

C. 

J^tlOtSiDbV ,.,...   r,,»,.,--T-T -^ T 

Th^  vnr    

10.1 

7,340 

Korc—lfff.  1  to  11  aatfniatad  m  7.0  aeocmd^Mt  per  day;  Not.  9  to  30  eetimated  as  5.0  aeoond^Mt 
per  day. 

TXniLX  OBXEX  nAR  BELSVA.  XOVT. 

Xoeation.— In  SW.  i  S.  E.  |  aec.  22,  T.  10  N.,  R.  4  W.,  opposite  the  Broadwater 

Hotel,  near  Helena,  Mont. 
Kecords  avidlaUe.-July  8, 1906,  to  December  31, 1911. 
DTBhmge  are*.— Not  meaauied. 
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SUBFACE  WATBK  SUPPLY,  19U,  PABT  VI. 


Oage.— Staff,  on  rig^t  bank;  datum  unchanged. 

Channel.— Shifts  somewhat  during  flood  stages. 

Diflchar^  measurements. — ^Made  by  wading. 

Winter  flow.— Affected  by  ice. 

DiTendons. — ^Part  of  the  water  supply  for  the  city  of  Helena  is  taken  from  Tenmile 

Creek  above  the  station.    Two  irrigation  ditches  also  take  water  from  the  creek 

above  the  gage.    The  entire  low-water  flow  is  appropriated  and  used  before  it 

reaches  the  mouth  of  the  creek. 
Accuracy. — ^At  low  and  medium  stages  conditions  favor  accurate  determination  of 

discharge. 

Discharge  measwrements  of  Tenmile  Creek  near  Helena^  Mont.,  in  1911, 


Date. 

Hydrographer. 

hel^t 

DIs- 
charge. 

Date. 

Hydrographer. 

hej^. 

Dis- 
charge. 

Jan.    26 

B.  E.  Jones 

FeeL 
1.66 
1.76 

a  1.60 
2.12 
2.12 

7.1 
4.4 
17.0 
17.2 

Apr.  25 
May     1 
26 
July  18 
Sept.  27 

B.  E.  Jones 

Feet. 
2.37 
2.40 
2.76 
1.81 
1.71 

Sec-^ 

Feb.  14 

Har.    7 

31 

31 

do 

do 

do 

do 

do 

do 

do 

R.  Richards 

37 

74 
6.5 
6.4 

a  Ice  conditions. 

Daily  gage  height,  in  feet,  of  Tenmile  Creek  near  Helena,  Mont,,  for  1911. 
[J.  W.  Jackson,  observer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

2.2 

2.25 

2.15 

2.1 

2.05 

2.05 

2.1 

2.05 

2.15 

2.2 

2.15 

2.0 

2.0 

2.0 

2.0 

2.0 

2.15 

2.15 

2.2 

2.2 

2.8 

2.4 

2.35 

2.3 

2.4 

2.6 
2.8 
2.65 
2.6 
2.5 

2.45 
2.45 
2.45 
2.55 
2.8 

8.2 

3.0 

2.9 

2.95 

2.8 

2.8 
2.8 
2.8 
2.8 
3.0 

3.0 
3.05 
8.0 
2.9 
2.75 

2.7 

2.65 

2.7 

2.9 

2.9 

2.8 

2.8 

2.8 

2.86 

2.9 

3.2 

3.5 

3.7 

3.8 

3.85 

3.8 

3.6 

3.65 

8.65 

3.6 

3.5 

3.4 

3.3 

8.2 

8.25 

3.05 

3.0 
2.9 
2.7 
2.6 
2.7 

2.85 

2.7 

2.6 

2.8 

2.6 

2.55 

2.5 

2.55 

2.6 

2.6 

3.3 

3.0 

2.85 

2.8 

2.76 

2.65 

2.6 

2.5 

2.45 

2.4 

2.3 

2.2 

2.1 

2.05 

1.9 

1.9 

1.85 

1.9 

1.85 

1.8 

1.75 
1.75 
1.65 
1.56 
1.5 

1.65 

1.7 

1.65 

1.6 

1.55 

1.6 

1.45 

1.45 

1.7 

1.75 

L85 

1.8 
1.95 
1.6 
1.66 
1.65 

1.6 

1.6 

1.55 

1.5 

1.5 

1.45 

1.45 

1.4 

1.4 

1.4 

1.4 

1.4 

1.35 

1.4 

1.35 

1.35 

1.4 

1.4 

1.86 

1.35 

1.35 

1.35 
1.35 
1.36 
1.46 
1.4 

1.45 

1.45 

1.56 

1.7 

1.8 

1.8 
1.7 
1.7 
1.7 
1.65 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.76 

1.75 

1.75 

1.7 

1.7 

1.7 

1.7 

1.76 

1.95 

1.8 

1.8 

1.8 
1.76 
1.8 
1.8 
1.8 

2.16 
2.16 
2.16 
2.15 
2.16 

2.16 

2.26 

2.2 

2.1 

2.1 

2.1 
2.1 
2.0 
2.0 
2.0 

1.9 

2.0 

2.8 

2.36 

2.4 

2.8 

2.3 

2 

2.3 

8 

2.2 

4 

2.2 

5 

2.25 

6 

2.8 

7 

2.3 

8 

2.3 

9 

10 

11 

12 

13 

14 

15, 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 , 

28 

29 

ao 

81 
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DaQy  disdutrge,  in  teeond-fBei,  of  Tmmile  Creek  near  Helena,  Mont.,  for  1911. 


iHty. 

Apr. 

May. 

JmiA. 

Jaly. 

Aug. 

Sept 

Oct 

Nov. 

1 

22 
36 
20 
17 
14 

14 
17 
14 
20 
22 

20 
12 
12 
12 
12 

12 
20 
20 
22 
22 

29 
37 
83 
20 
87 

66 
79 
62 
66 

46 

42 
42 
42 

61 
79 

183 
104 

91 
96 
79 

79 
79 
79 
79 
104 

104 
111 
104 
91 

73 

67 
62 
67 
91 
91 

79 
79 
79 
86 
91 
133 

178 
206 
223 
230 
223 

193 
200 

200 
103 
178 

163 
148 
183 
140 
111 

104 
01 
67 
56 
67 

85 
67 
56 
79 
66 

61 
46 
61 
46 
56 

148 
104 

85 

79 

73 

62 
66 
46 
42 

87 

29 
22 
17 
14 
9.0 

9.0 
7.7 
9.0 
7.7 
6.4 

5.4 
5.4 
3.5 
2.1 
1.5 

3.6 
4.3 
3.5 
2.7 
2.1 
2.7 

1.2 
1.2 
4.3 
5.4 
7.7 

6.4 
10 
2.7 
8.5 
8.5 

2.7 
2.7 
2.1 
L6 
1.6 

L2 
L2 
.8 
.8 
.8 

.8 
.8 
.6 
.8 
.6 

6 

.8 
.8 
.6 
.6 
.6 

.6 
.6 
.6 
1.2 

.8 

L3 
L2 
2.1 
4.8 
6.4 

6.4 
4.3 
4.3 
4.8 
8.5 

4.3 
4.3 
4.8 
4.3 
4.8 

4.8 
4.3 
4.3 
4.3 
5.4 

5.4 
5.4 
4.3 
4.3 
4.3 

4.3 
5.4 
10 
6.4 
6.4 

6.4 
5.4 
6.4 
6.4 
6.4 

20 
20 
20 
20 
20 

20 
26 
22 

17 
17 

17 
17 
12 
12 
12 

9.0 
12 
29 
83 
87 
29 

29 

^ 

29 

3 

23 

4 

22 

5 

26 

e 

29 

7 

20 

S 

29 

9 

W 

11 

12 

13 

14 

15 

Ifl 

17 

IS 

» 

ao 

21 

22 

23 

34 

25 

26 

27 

28 

28 

30 

31 

KoTB.— Daily  discharge  determined  ftx>m  a  felrly  well-defined  rating  curve. 

Monthly  duduirge  of  Tenmile  Creek  near  Helena,  Mont.,  for  1911. 


Montlu 


Discharge  in  seoond-feet. 


Mfr-gfafiiiTff-  icinimom.     Mffp», 


Rnn-off 
(total  fai 
acre^eet). 


Aocn- 
racy. 


January 

Fehraaiy... 
Maicfa 

iSf!::::::: 

Jime 

July 

Angnst 

September.. 
October.... 
Kovember.. 
Deoeinber. . 


79 
133 
230 
148 

10 
6.4 

37 


12 
42 
46 
1.5 
.6 
.6 
4.3 


a5.0 
a  6.0 
a  11.0 
27.1 
83.5 
123 
29 
2.22 
3.65 
15.6 
a  15 
a9 


307 

333 

676 

1,610 

5,130 

7,320 

1,780 

136 

217 

050 

803 

553 


The  year. 


19,900 


a  Estimated. 
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SXTBFACE  WATEB  SUPPLY,  19Uy  PABT  VI. 
SBVBmXLB.  CUBZX  AT  BniDSBTZ.  M OVT. 


Location. — At  Richard  Tobin's  ranch,  one-fourth  mile  from  Birdseye,  Mont. 
Beoords  available.— March  27, 1909,  to  December  31,  1911.    From  July  16, 1906,  to 
August  26, 1908,  a  station  was  maintained  on  this  stream  at  Dr.  Head's  ranch,  near 


Drainage  area.— Not  measured. 

Gage.— Staff. 

GhanneL — Sandy  and  shifting. 

Discharge  measurements.— Made  by  wading. 

Winter  flow.— Affected  by  ice. 

Divendons. — ^Entire  flow  of  creek  is  appropriated  and  used  for  irrigation. 

Discharge  mecuuremenU  ofSevenmile  Creek  at  Birdseye,  Mant.y  in  1911. 


Date. 

• 

HydrographflT. 

he^t. 

Db- 
cbarge. 

Mar.    7 

B.  "B.  JonM-.   ..    

Fe€L 
2.17 

aec-fi. 
5.9 

21 

do 

&5 

July  18 

do 

3.2 

a  Three  feet  of  snow  at  gage. 

Daily  gage  height,  in  feet,  ofSevenmile  Creek  at  Birdeeye,  MorU.ffor  1911, 
[R.  Tobtai,  obserror.) 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

2.25 

2.2 

2.2 

2.2 

2.15 

2.2 
2.2 
2.2 
2.2 
2.15 

2.2 
2.2 
2.2 
2.2 
2.15 

2.2 

2.15 

2.1 

2.1 

2.05 

2.1 
2.1 
2.1 
3.1 
3.06 

2.1 

2.1 

2.1 

2.15 

2.05 

2.1 
3.1 
2.0 
2.0 
1.96 

3.0 
3.0 
3.0 
3n3 
2.25 

2.8 
2.8 
2.8 
2.3 
2.25 

3.4 

3.4 

3.35 

3.35 

3.8 

3.35 
8.36 
3.35 
3.35 
3.35 

3.8 

3.3 

3.3 

3.8 

3.26 

2.3 

2.3 

3.3 

3.3 

3.35 

2.45 

3.5 
3.5 
2.5 
3.5 
8.45 

3.4 

3.4 

3.35 

3.8 

3.35 

3.8 
3.8 
3.3 
3.4 
3.4 

3.5 
3.0 
3.6 
3.6 
3.56 

3.6 
3.5 
3.5 
3.5 
3.45 

2.5 

2.5 

2.45 

2.4 

3.86 

3.3 
3.3 
3.3 
3.3 
3.35 

8.8 

3.3 

3.8 

3.86 

3.8 

2.3 

3.3 

3.35 

3.3 

3.15 

3.8 
3.2 
2.2 
2.2 
3.16 

3.2 

2.3 

2.3 

2.3 

2.26 

2.3 

2.3 
2.8 
2.8 
2.2 
3.16 

3.3 
3.3 
3.8 
3.3 
3.15 

3.3 
3.3 
3.3 
3.3 
3.15 

3.2 
2.1 
2.1 
2.1 
2.05 

2.1 

2.05 

2.0 

2.0 

1.95 

2.0 
2.0 
2.0 
2.0 
1.95 
2.0 

2.0 
8.0 
3.0 
3.0 
1.96 

3.0 
3.0 
3.0 
3.0 
L85 

1.96 

3.0 

3.0 

3.1 

8.05 

2.1 
2.0 
2.0 
2.0 
L96 

2.1 

2.1 

2.1 

2.05 

LOS 

2.0 
2.0 
2.0 
2.0 

1.05 

• 

2.0 

3.1 

3.05 

2.0 

L1»5 

2.0 
2.0 
2.0 
2.0 
2.0 

2.1 
2.3 
2.3 
2.3 
2.1 

2.0 
2.0 
2.0 
2.0 
1.96 

2.15 

2.1 

2.1 

2.1 

2.06 

2.2 

2.3 

2.3 

2.35 

2.3 

2.3 

2.3 

2 

3.3 

3 

2.35 

4  

2.4 

fi 

2.35 

6 

7 



8 

9 



10 

11 

12 

13  

14 

15 

16 

17 

18 

19 

20 

21 

2.30 
2.20 
2.20 
2.20 
2.15 

2.30 
2.20 
2.20 
2.20 
2.15 
2.20 

22  

23 



24 

25 



20 

27 

28 

29 

...... 

30 

31 
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Iktily  ditduargef  in  seoond-feH,  o/SevenmiU  Creek  at  Birdseye,  M<mt,,for  1911. 


Day. 

ICar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

4.0 
4.0 
4.0 
6.0 
6.0 

6.0 
6.9 
&0 
0.0 
0.0 

0.0 
0.0 
6.0 
6.6 
6.6 

0.6 
0.6 
6.6 
6.5 
6.6 

6.7 
3.8 
3.8 
3.8 
2.8 

6.7 
3.8 
3.8 
8.8 
2.8 
3.8 

6.2 
3.8 
8.8 

8.8 
2.8 

8.8 
3.8 
3.8 
3.8 
2.8 

8.8 
8.8 
3.8 
8.8 
2.8 

8.8 
2.8 
1.8 
1.8 
1.2 

1.8 
1.8 
1.8 
1.8 
1.2 

1.8 
1.8 
1.8 
2.8 
1.2 



1.8 
1.8 
.7 
.7 
.4 

.7 

.7 

.7 

0.7 

6.2 

0.7 
0^7 
0.7 
0^7 
6.2 

10 

10 
&0 
8.0 

0^7 

8.0 
&0 
&0 
&0 
6.2 

0.7 
6.7 
0.7 
0.7 
6.2 
0.7 

6.7 
0.7 
0.7 
8.0 
13 

16 
18 
16 
16 
13 

10 

10 
&0 
6.7 
6.2 

0.7 
0.7 
0.7 

10 

10 

16 
20 
20 
20 
18 

20 
16 
16 
16 
13 

16 
16 
13 
10 
6.2 

0.7 
0.7 
0.7 
0.7 
6.2 

0.7 
0.7 
6.7 
6.2 
3.8 

3.8 
3.8 
&0 
8.8 
2.8 

3.8 
3.8 
3.8 
3.8 
2.8 

8.8 
0.7 
6.7 
6.7 
6.2 
6.7 

0.7 
0.7 
0.7 
3.8 
2.8 

3.8 
3.8 
8.8 
8.8 
2.8 

8.8 
3.8 
3.8 
3.8 
2.8 

3.8 

1.8 
1.8 
1.8 
1.2 

L8 
1.2 
.7 
.7 
.4 

.7 
.7 
.7 
.7 
.4 
.7 

a7 

L8 
1.2 

1.8 

1.8 
1.8 
1.8 
1.2 

a7 

1.8 
1.2 

1.8 
6.7 
0.7 
0.7 
1.8 

2.8 
1.8 
1.8 
1.8 
1.2 

3.8 
0.7 
0.7 
8.6 
0.7 
0.7 

6.7 

2 

6.7 

3 

8.0 

4 

10 

5 

8.6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Mw. 


Non.— Daily  dlseharae  determined  from  a  rating  omre  that  is  poorly  defined.    Dlseharse  estimated 
-  Ito6and8to20. 


Monthly  diacharge  o/Sevenmile  Creek  at  Birduye,  Mont,  y  for  1911. 


Month. 

Discharge  in  seoond-feet.       x 

Run-off 
(total  in 
acre-feet). 

Aocu- 

Minimum. 

Mean. 

racy. 

J*miMy 

a3.0 

a  3.0 

6.16 

2.82 

6.60 

12.2 

6.32 

2.64 

.85 

2.70 

•  5.0 

a  3.0 

184 
167 
317 
168 
344 
726 
889 
102 
61 
166 
298 
184 

"Pehraary. . .   

WultJh     

6.7 
6.2 

10 

20 

15 
6,7 
1.8 
8.6 

2.8 

1.2 

.4 

6.2 

2.8 

.4 

.4 

.4 

D. 

April 

r 

1^S^                  ..........  ..:... 

c 

jom::::::::::::;::::::::::::::::::::::::::::::::: 

c. 

Jnly 

c 

c. 

Svrtnnber 

c. 

October 

c. 

November. 

nmmnbfr            

The  year 

20 

4.36 

3,100 

a  Estimated. 
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SURFACE  WATER  SUPPLY,  1911,  PART  VI. 


LITTLE  PRICKLY  PEAR  CREEK  RASIN. 
LITTLE  PBICXLT  PKAR  CRXZK  VEAS  XA&TSVILLB.  XOVT/ 

Location.— In  NW.  J  NW.  }  sec.  24,  T.  12  N.,  R.  7  W.,  at  the  Pearce  ranch,  6  milea 

west  and  3  miles  north  of  Marysville,  Mont. 
Beeords  available.— May  18,  1909,  to  December  31,  1911. 
Drainage  area. — Not  measured. 
Oage. — Sta£f;  datum  unchanged. 
ChanneL — Shifts  in  high  water. 
Discharge  measurements. — ^Made  by  wading. 
Winter  flow.— Affected  by  ice. 
Diversions. — ^Many  small  ditches  take  water  from  the  stream,  practically  the  entire 

flow  being  appropriated. 

Discharge  measureTnents  of  Little  Prickly  Pear  Creek  near  Marytville^  Mont.,  in  1911. 


Date. 

Hydrognpher. 

hai^t. 

Dfe- 
ctaarge. 

May  18 
July  20 

C.  8.  Heidel 

Feet. 
3.02 
2.74 

8ee.-fl. 
22 

do 

11 

Daily  gage  height,  in  feet,  of  Little  Prickly  Pear  Creek  near  Marysville,  Mont.,Jor  1911. 
[Gertnide  P.  Johnson,  observer.] 


Day. 


Mar.      Apr.      May.      June.      July.      Aug.      Sept.      Oct.       Nov, 


2 

3 

4 

5 

6 

7 

8 

2.28 

9 

2.28 

10 

2.28 

11 

2.28 

12 

2.28 

13 

2.28 

14 

2.29 

16 

2.30 

16 

2.80 

17 

2.31 

18 

2.31 

19 

2.31 

20 

2.82 

21 

2.32 

22 

2.34 

23 

2.35 

24 

2.36 

25 

2.35 

26 

2.35 

27 

2.35 

28 

2.36 

29 

2.36 

30 

2.36 

31 

2.36 

2.36 
2.36 
2.36 
2.36 
2.36 

2.36 
2.36 
2.36 
2.38 
2.38 

2.40 
2.40 
2.43 
2.43 
2.44 

2.44 
2.44 
2.44 
2.45 
2.45 

2.46 
2.46 
2.47 
2.47 
2.49 

2.49 
2.49 
2.51 
2.52 
2.60 


2.62 
2.65 
2.67 
2.68 
2.68 

8.00 
3.02 
2.98 
2.95 
2.90 

2.85 
2.82 
2.82 
2.91 
2.96 

2.98 
3.00 
3.00 
2.95 
2.90 

2.90 
2.85 
2.85 
2.85 
2.88 

2.88 
2.90 
2.95 
3.00 
3.05 
3.05 


3.10 
8.15 
3.15 
3.20 
3.23 

8.25 
3.22 
3.20 
8.20 
8.20 

3.15 
3.13 
3.08 
8.06 
3.00 

3.00 
3.00 
3.00 
3.00 
3.00 

2.95 
2.95 
3.00 
3.06 
3.00 

2.98 
2.98 
2.95 
2.93 
2.93 


2.93 
2.93 
2.93 
2.91 
3.91 

2.90 
2.90 
2.90 
2.90 
2.90 


2.85 

2.82 

2.80 

.2.80 

2.80 
2.80 
2.80 
2.80 
2.72 

2.72 
2.72 
2.72 
2.72 
2.72 

2.72 
2.72 
2.70 
2.70 
2.70 
2.70 


2.70 
2.70 
2.70 
2.70 
2.70 

2.70 
2.68 
2.68 
2.67 
2.66 

2.65 
2.65 
2.65 
2.65 
2.63 

2.63 
2.58 
2.58 
2.58 
2.58 

2.58 
2.58 
2.58 
2.56 
2.55 

2.65 
2.55 
2.55 
2.55 
2.49 
2.49 


2.49 
2.49 
2.55 
2.55 
2.55 

2.62 
2.62 
2.62 
2.62 
2.62 

2.60 
2.60 
2.58 
2.58 
2.58 

2.58 
2.58 
2.67 
2.57 
3.56 

2.56 
2.56 
2.56 
2.56 
2.56 

2.56 
2.65 
2.66 
2.66 
2.66 


2.55 
2.55 
3.55 
2.65 
2.66 

2.55 
2.55 
2.55 
2.56 
2.55 

2.56 
2.65 
2.55 
2.55 
2.56 

2.55 
2.60 
2.60 
2.60 
2.60 

2.60 
2.60 
2.60 
2.60 
2.60 

2.60 
2.59 
2.58 
2.68 
2.68 
2.58 


2.68 
2.58 
2.58 
2.58 
2.58 

2.67 
2.67 
2.56 
2.56 
2.55 

2.55 


Digitized  by 


Google 
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DaUy  dUdiarge,  in  seeond-feet,  ofLUtle  Prickly  Pear  Creek  near  MaryevilUy  Mont. ,  for  191 1 . 


Daj. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

1.6 
1.6 
1.4 
1.4 
1.3 

1.3 
1.2 
1.2 
L2 
1.2 

1.2 
1.2 
1.2 
1.4 
1.6 

1.6 
1.6 
1.6 
1.6 
1.8 

1.8 
2.1 
2.2 
2.2 
2.2 

2.2 
2.2 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.7 
2.7 

8.0 
8.0 
8.6 
8.6 
3.8 

8.8 
8.8 
8.8 
4.0 
4.0 

4.2 
4.2 
4.4 
4.4 
4.8 

4.8 
4.8 
6.2 
6.5 
7.4 

8.0 
8.8 
9.4 
9.7 
9.7 

21 
21 
20 
19 
17 

16 

W 

17 
19 

20 
21 
21 
19 
17 

17 
15 
15 
15 
16 

16 
17 
19 
21 
23 
23 

26 
27 
27 
28 

ao 

80 

29 
28 
28 
28 

27 
26 
24 
23 
21 

21 
21 
21 
21 
21 

19 
19 
21 
28 
21 

20 
20 
19 
18 
18 

18 
18 
18 
17 
17 

17 
17 
17 
17 
17 

16 
16 
14 
14 
14 

14 
14 
14 
14 

11 

11 
11 
11 
11 
11 

11 
11 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
9.7 
9.7 
9.4 

8.8 

8.8 
8.8 
8.8 
8.8 
8.3 

8.3 
6.9 
6.9 
6.9 
6.9 

6.9 
6.9 
6.9 
6.4 
6.2 

6.2 
6.2 
6.2 
6.2 

4.8 
4.8 

4.8 
4.8 
6.2 
6.2 
6.2 

8.0 
8.0 
8.0 
8.0 
8.0 

7.4 
7.4 
6.9 
6.9 
6.9 

6.9 
6.9 
6.7 
6.7 
6.4 

6.4 
6.4 
6.4 
6.4 
6.4 

6.4 
6.2 
6.2 
6.2 
6.2 

6.2 
6.2 
6.2 
6.2 
6.2 

6.2 
6.2 
6.2 
6.2 
6.2 

6.2 
6.2 
6.2 
6.2 
6.2 

6.2 

7.4 
7.4 
7.4 
7.4 

7.4 
7.4 
7.4 
7.4 
7.4 

7.4 
7.2 
6.9 
6.9 
6.9 
6.9 

6.9 

2 

6  9 

3 

6  9 

4 

6.9 

5 

6  9 

6 

6.7 

7 

6.7 

8 

6.4 

9 

6.2 

10 

6.2 

11 

12            

6.2 

13 

14 

15 

16 

17 

18 

19 

ao  . . .  . 

21 

22 .  . 

23    .  .      -    -     - . 

24 

35 

26 

27 

28 

29 

30 

81 

KoTB.— Dafly  dlMshaige  determined  firom  a  fairly  well  defined  rating  curve.    Discharge  estimated  Mar. 
1  to7. 

Monthly  dUcharge  of  Little  Prickly  Pear  Creek  near  Maryaviile^  Mont,  for  1911, 


Month. 

Discbarge  in  seoond-feet. 

Run-off 
(total  in 
acre-feet). 

Accu- 

IfftTlmnm, 

Mean. 

racy. 

January 

•  2.6 

•  1.6 
1.70 
8.60 

16.7 
23.5 
13.9 
7.89 
6.68 
6.71 

•  5.5 

•  5.0 

154 
83 
104 
220 
1,080 
1,400 
855 
485 
.397 
413 
327 
307 

y*l>niary .  

M<i»t»    ' 

2.4 

7.4 

23 

30 

IS 

10 
8.0 
7.4 

1.2 
2.4 
8.0 

18 

10 
4.8 
4.8 
6.2 

C. 

Amil 

B. 

«ay...................     .  ..  ... 

B. 

B. 

July 

B. 

Aacmt 

B. 

September. 

B. 

October 

B. 

Nbvmnber                            

D. 

'I>eoemher. .      ...... ,T....T».-»,..T.TTTrr r^- 

tha  vAar  

7.94 

5,780 

•  Estimated. 
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SUBFACE  WATEB  SUPPLY,  1911,  PABT  VI. 


LXTTLB  PBIOKLT  PEA&  CBXZX  ItEAB,  CAXYOV  OUBZX.  XOVT. 

Iiocatioii. — ^Near  Canyon  Creek  post  office,  Mont.  Principal  tributarieB  above  the 
station  are  Canyon,  Marah,  Lost  Hone,  and  Deadman  creeks. 

Becords  available.—April  1,  1909,  to  December  31,  1911. 

Drainage  area. — ^Not  measured. 

Qtkge. — Staff;  datum  unchanged. 

ChanneL— Permanent  at  ordinary  stages;  will  shift  at  flood  stages. 

Discharge  xneasurements. — ^Made  by  wading. 

Winter  flow.— Affected  by  ice. 

DiTendona. — ^Many  small  ditches  take  water  from  thb  stream  and  the  low-water  flow 
is  practically  idl  appropriated. 

Discharge  measwrtmentt  of  Little  Prickly  Pear  Creek  near  Canyon  Creek,  Mont,,  in  1911. 


Date. 

HydzosraptaflT. 

^L 

Db. 
charsa. 

May  18 

Jii]y  20 

C.  S.  Hddel 

Feel. 

2.85 

i.ri 

5«^ 

do : 

1.8 

Daily  gage  height,  in  feet,  of  Little  Prickly  Pear  Creek  near  Canyon  Creek,  MonLffor  1911. 

rw.  J.  Carbis,  obsarver.] 


Day. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

2.4 
2.5 
2.4 
2.4 
2.5 

2.5 

2.45 

2.45 

2.4 

2.4 

2.34 
2.84 
2.34 
2.35 
2.35 

2.35 
2.35 
2.4 
2.4 
2.4 

2.5 

2.65 

2.65 

2.7 

2.7 

2.75 
2.65 
2.65 
2.65 
2.7 

2.7 
2.65 
2.65 
2.6 
2.65 

2.65 
2.75 
2.75 
2.65 
2.7 

2.75 
2.75 
2.75 
2.75 
2.8 

2.8 
2.8 
2.8 
2.8 
2.9 

2.9 

2.8 

2.8 

2.85 

2.8 

2.85 

2.9 

2.9 

3.0 

3.0 

3.0 

3.1 
8.0 
8.0 
2.9 
2.9 

2.9 
3.0 
8.0 
2.9 
2.8 

2.8 
2.7 
2.6 
2.6 
2.4 

2.4 
2.4 
2.3 
2.3 
2.3 

2.2 

2.2 

2.2 

2.15 

2.15 

2.1 

2.1 

2.1 

2.15 

2.2 

1.9 
1.9 
1.8 

1.7 
1.7 
1.7 
1.7 
1.7 

1.8 

1.85 

1.9 

1.9 

1.9 

1.9 
1.9 
1.9 
2,0 
2.1 

2.1 
2.1 
2.0 
2.0 
2.0 

1.9 
1.9 
1.8 
1.8 
1.7 

1.8 
1.8 
1.9 
2.0 
2.0 
2.0 

2.1 

2 

2,1 

3   

2  1 

4 

2.2 

5               

2.2 

6 

2.25 

7 

2.2 
2.1 
2.1 
2.1 

2.1 

2.1 

2.2 

2.25 

2.3 

2.35 

2.4 

2.3 

2.3 

2.3 

2.3 
2.4 
2.5 
2.5 
2.4 

2.3 

2.35 

2.4 

2.4 

2.5 

2.5 

2.25 

8 

2.3 

0 

2.3 

10 

2.3 

11 

2,3 

12 

2.3 

13 

2.2 

14 

2.2 

16 

2.3 

15 

2.4 

17 

2.4 

18 

2.4 

1« 

2  4 

20 

2.5 

21 

2.5 

22 

2  4 

23 

2.4 

24 

2  3 

25 

2.3 

26 

2.3 

27 

2  3 

28 

2.2 

29 

2.2 

80 

2.2 

81 
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DaSif  diacharge,  in  seeond/eet,  of  LUiU  Ptidty  Pear  Creek  near  Canyon  Creek,  JfonC. 

forl9U. 


Day. 

liar. 

Apr. 

May. 

June. 

Joly. 

Aof, 

B«pt. 

1 

16 
16 
18 
16 
17 

17 
20 
13 
13 

13 

13 

13 
20 
24 
27 

31 
35 
27 
27 
27 

27 
36 
44 
44 

36 

27 
31 
86 
35 
44 
44 

36 
44 

36 
36 
44 

44 

40 
40 
36 
36 

30 
30 
SO 
31 
31 

31 
31 
36 
36 
36 

44 

61 
61 
67 
67 

74 
61 
61 
61 
67 

67 
01 
61 
65 
61 

61 
74 
74 
61 
67 

74 

74 
74 
74 
81 

81 
81 
81 
81 
06 

06 
81 
81 
88 

81 

88 

05 
06 

m 
111 
111 

120 
111 
111 
95 
06 

06 
111 
111 
05 
81 

81 
67 
66 
66 
36 

36 

86 

27 
27 
27 

20 

20 
20 
16 

16 

13 
13 
13 
16 
20 

6.0 
6.0 
3.0 
6.0 
6.0 

3.0 
3.0 
3.0 
6.0 
6.0 

3.0 
3.0 
3.0 
3.0 
3.0 

8.0 
3.0 
3.0 
1.6 
1.6 

1.6 
0 
0 
0 
0 

0 
0 
1.5 
0 
0 
0 

1.6 
1.6 
1.6 
1.6 
1.6 

3.0 
4.0 
6.0 
6.0 
5.0 

6.0 
6.0 
6.0 
8.0 
13 

13 

18 
8.0 
8.0 
&0 

6.0 
6.0 
3.0 
3.0 
1.6 

3.0 
3.0 
6.0 
8.0 
8.0 
&0 

13 

2 

13 

3 

13 

4 

20 

5 

20 

6 

24 

24 

S 

27 

9 

27 

10 

27 

11 

27 

12 

27 

13 

20 

14 

20 

13 

27 

16 

36 

17 

36 

18,..  .                     

36 

19 

36 

30 

44 

a 

44 

22 

36 

a 

36 

24 

27 

25 

27 

26 

27 

27 

27 

28 

20 

29 

20 

10 

20 

a « 

NoTL— Dally  dlsdiaise  detenniiMd  from  a  iftirly  weU-dafloed  rating  corva.    Diacharga  titimatad  Mar* 
lto6. 

Monthly  dieeharge  of  Little  Prickly  Pear  Creek  near  Canyon  Creek,  Mont.,  for  1911, 


Month. 

DischarsB  in  seoond-fBet. 

RoxMfl 
(total  in 
acn>4Bet). 

Accu- 

■■ ^TfiyH^^H  - 

Minlnnun. 

Mean. 

racy. 

IiooirT 

a  18 
al5 
26.8 
44.8 
79.8 
64.8 
2.32 
6.42 
26.6 

•  20 

•  15 

•  12 

1,110 
833 
1,600 
a(640 
4,910 

''S 

333 

1,980 

803 
738 

D. 

FebrSy:::::::::::. ::.........:.:::.:;:::::::.:;; 

D. 

itoSc::::::::::::::::. ..::.:.::::::::::::::::::: 

44 

74 
111 
120 
6.0 

13 

44 

13 
30 
66 

13 
.0 
1.5 
13 

B. 

Anra 

B. 

mS^...          .....        . 

B. 

jai.. :::::.:::.:.:.;: :.:.:::.::::::::.::: 

B. 

July 

B. 

Aopast 

B. 

BcptMiib«r 

B. 

0fSS^!v::::::::. :::::...:.:.:.;.:::::. ::::::::: 

P 

Xovembtf 

D. 

Deoembcr 

r> 

iTw  TMir ...    „ . . 

26.6 

10,300 

•  Estimated. 
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SUBITAOB  WATER  SX7PPLY,  1011,  PABT  VI. 


DBADXAV  OUBXX  VSAB  MA&TSVILLE,  M OHT. 

Iiocatioii.' — ^Near  the  ranch  of  Charles  Johnson,  half  a  mile  above  the  junction  of 
Deadman  Creek  with  Lost  Horse  Creek,  and  6  miles  from  Marysville,  Mont. 

Beoords  available.— April  2,  1909,  to  June  30,  1911. 

Drainage  area. — ^Not  measured. 

Gki^. — Staff.  The  staff  gage  was  moved  to  a  point  300  yards  below  the  original  site 
on  June  8, 1909,  and  was  established  at  a  new  datum. 

Channel. — ^Probably  permanent. 

Discharge  measurexxientB. — ^Made  by  wading. 

Winter  flow.— Affected  by  ice. 

Divendona. — One  or  two  small  ditches  take  water  from  the  stream. 

Discharge  meaaureTnfnU  of  Deadman  Creek  near  MarytviUe,  Mont.^  in  1911, 


Date. 

Hj^drograpber. 

hei^t. 

Dis- 
charge. 

May  18 

C.  8.  Heldel 

Feet, 
2.61 
2.11 

'"■t. 

July  20 

do 

las 

DaiLy  gage  height,  in  feet,  and  discharge,  in  seoond-feet,  of  Deadman  Creek  near  MaryrvUle, 

Mont,  for  1911. 

[Chas.  Johnson,  observer.] 


Mareh. 

April 

itoy. 

June. 

Day. 

Qase 
hei^it. 

Dis- 
charge. 

heS^t. 

Dis- 
cbarge. 

Oace 
hei^it. 

Dis- 
charge. 

he^SL 

Dis- 

1 

4.0 
4.0 
4.0 
4.0 
3.9 

8.9 
8.9 
3.8 
3.8 
3.8 

8.7 
3.7 
3.6 
3.6 
5.1 

5.1 
6.0 
6.0 
8.8 
8.0 

10 

10 

10 
8.8 
8.8 

10 
8.8 
8.0 
8.0 

10 

10 

2.10 
2.10 
2.12 
2.12 
2.12 

2.12 
2.12 
2.10 
2.07 
2.10 

2.12 
2.07 
2.07 
2.07 
2.07 

2.12 
2.12 
2.14 
2.17 
2.17 

2.22 
2.22 
2.27 
2.27 
2.31 

2.35 
2.40 
2.42 
2.47 
2.47 

10 
10 
11 
11 
11 

11 
11 
10 
8.8 
10 

11 
8.8 
8.8 
8.8 
8.8 

11 
11 
12 
14 
14 

16 
16 
19 
19 
22 

24 
28 
30 
34 
34 

2.52 
2.53 
2.57 
2.60 
2.65 

2.67 
2.67 
2.67 
2.72 
2.72 

2.70 
2.67 
2.67 
2.64 
2.62 

2.61 
2.55 
2.50 
2.49 
2.48 

2.48 
2.48 
2.46 
2.46 
2.45 

2.45 
2.45 
2.45 
2.45 
2.42 
2.42 

38 
38 
42 
45 
50 

52 
52 
52 
57 
57 

56 
52 
52 
49 
47 

46 
40 
36 
35 
34 

34 
34 
33 
33 
32 

32 
32 
32 
32 
30 
30 

3.42 
2.45 
2.46 
2.45 
2.49 

2.52 
2.55 
2.54 
2.52 
2.62 

2.52 
2.52 
2.52 
2.51 
2.60 

2.60 
2.60 
2.50 
2.50 
2.48 

2.46 
2.46 
2.46 
2.42 
2.42 

2.44 
2.45 
2.46 
2.46 
2.46 

30 

2 

32 

3 

32 

4 

32 

6 

35 

6 

38 

7 

40 

8 

40 

9 

38 

10 

38 

11 

38 

12 

38 

13 

1.92 
1.92 
1.97 

1.97 
2.00 
2.00 
2.07 
2.05 

2.10 
2.10 
2.10 
2.07 
2.07 

2.10 
2.07 
2.06 
2.05 
2.10 
2.10 

38 

14 

37 

15 

36 

16 

36 

17 

36 

18 

36 

19 

36 

20 

31 

21 

32 

22 

32 

23 

32 

24 

30 

25 

30 

26 

81 

27 

32 

28 

32 

20 

32 

30 

32 

31 

Non.->Dall7  dJbcbargedetermined  ftom  a  poorly  defined  rating  curve,   Dischaige  Mar.  1  to  12c9tiinat«d. 


Digitized  by 


Google 


LITTLE  PBIGKLY  PEAB  OBEEK  BASIN.  65 

Monthly  dUcharge  ofDeadman  Creek  near  Marym>ilU,  Mont. ,  far  1911. 


Month. 

Discharge  In  seoond-feet. 

'RxxrHia 
(total  hi 
acre-feet). 

Accu- 

Maximum. 

Mean. 

racy. 

Jannary ....,.,     . 

- 

a5.0 
o4.0 
6.3 
15.1 
41.4 
34.5 

307 
223 
387 
898 
2,560 
2,050 

iP^^hrmiry. , , 

ICai^.  ' 

10 
34 
67 
40 

3.6 
8.8 

30 

30 

C. 

April 

C. 

May.;;:::::::::::::::::!:::.:: 

C 

June -  - . , . ,  - 

C. 

17.9 

6,410 

a  Estimated. 
LOST  HORSE  OBEEK  NEA&  MABYSVILLE,  XOITT. 

Locatioii. — ^At  the  ranch  of  Charles  Johnson,  one-fourth  mile  above  the  junction  of 
Lost  Horse  with  Deadman  Creek  and  about  6  miles  from  Marysville. 

Records  available.— April  2,  1909,  to  June  30,  1911. 

Draina^  area. — Not  measured. 

Gage. — Staff. 

ChanneL — Will  shift  at  high  stages. 

Discharge  measurexxiexLts. — ^Made  by  wading. 

Diversions. — One  ditch  takes  water  from  Lost  Horse  Creek. 

Aocuracy. — Conditions  favor  accurate  determinations  of  discharge  at  low  and  ordi- 
nary stages. 


DUduBrge  measurements  of  Lost  Horse  Creek  near  Marysville,  Mont.y  in  1911. 

Date. 

Hydiographer. 

Oace 
hei^t. 

Dl»- 
oharge. 

May  18 

juiv  ao 

C  S  Heidel.   .         .                    

Ftet. 
2.12 

"'•f:^ 

*  .do 

2.01 

1.75 

Daily  gage  height,  in  feet,  and  discharge,  in  second-feet,  of  Lost  Horse  Creek  near  Marysville, 

M(mt.,  for  1911. 


[Chas.  Johnson,  observer.] 


April 

May. 

June. 

Day. 

April. 

May 

June. 

Day. 

Oaee 
be^t. 

Dis- 
charge. 

hdgS. 

Dis- 
charge. 

Oase 
height. 

Dis- 
charge. 1 

Gage 
height. 

Dis- 
charge. 

Gage 
hel^t. 

Dis- 
charge. 

Gage 
hei3it. 

Dia. 
charge. 

1 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

.05 
.06 
.08 

2.00 
2.00 
2.00 
2.06 
2.06 

2.06 
2.06 
2.06 

2.06 
2.08 

2.06 
2.10 
2.10 
2.10 
2.10 

1.8 
1.8 
1.8 
2.3 
2.3 

2.3 
2.3 
2.3 
2.4 
2.0 

2.6 
2.8 
2.8 
2.8 
2.8 

2.15 
2.15 
2.15 
2.15 
2.18 

2.20 
2.20 
2.90 
2.18 
2.16 

2.15 
2.15 
2.15 
2.12 
2.12 

3.4 
3.4 
3.4 
3.4 

3.8 

4.0 
4.  a 
4.0 
3.8 
3.5 

3.4 
8.4 
8.4 
8.0 
8.0 

16.... 
17.... 
18.... 
19.... 
90.... 

21.... 
22.... 
23.... 
24.... 
25.... 

26.... 
27.... 
28.... 
29.... 
30.... 
31 ... . 

1.58 
1.62 
1.66 
1.68 
1.71 

1.75 
1.78 
1.80 
1.81 
1.85 

L85 
1.90 
1.90 
1.98 
2.00 

0.08 
.12 
.15 
.18 
.23 

.36 
.4 
.5 
.6 
.8 

.8 
1.0 
1.0 
1.6 
1.8 

2.10 
2.12 
2.12 
2.12 
2.15 

2.15 
2.15 
2.15 
2.16 
2.18 

2.18 
2.18 
2.18 
2.16 
2.16 
2.16 

2.8 
3.0 
3.0 
3.0 
3.4 

3.4 
3.4 
3.4 
3.4 
3.8 

3.8 
3.8 
3.8 
3.5 
3.5 
3.5 

2.12 
2.12 
2.12 
2.12 
2.12 

2.10 
2.10 
2.10 
2.10 
2.10 

2.10 
2.11 
2.12 
2.12 
2.12 

8.0 

2  . 

8.0 

3 

8.0 

4 

8.0 

5 

3.0 

6 

2.8 

7 

2.8 

8 

2.8 

9.... 
10-... 

11.... 
12.... 
13.... 

14 

15.... 

1.50 
1.50 

1.60 
1.56 
1.56 
1.58 
1.58 

2.8 
2.8 

2.8 
2.9 
8.0 
3.0 
3.0 

Note.— Dafly  discharge  determined  from  a  poorly  defined  rating  curve.    Discharge  Apr.  1  to  8  estimated. 
8173"— W8P  306—14 6 
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66  SUBFAOE  WATER  SUPPLY,  1911,  PABT  VI. 

Monthly  digcharge  of  Lost  Horse  Creek  near  MarysvUU,  Mont.y  for  1911. 


Month. 

Run-off 
(total  in 
acre-feet). 

Accu- 

MinliPWT". 

Mean. 

racy. 

Jane 

1.8 
3.8 
4.0 

0 
1.8 
2.8 

0.33 
2.01 
3.22 

20 
179 
192 

C. 
C. 
C. 

Note.— Practically  no  flow  January  and  February.    Records  discontinued  June  30. 
MARSH  CREEK  KEAR  MARTSVUXE.  MOVT. 

Location.— In  the  NE.  }  SE.  }  sec.  6,  T.  12  N.,  R.  6  W.,  at  the  Hartmiller  ranch, 
about  1  mile  above  the  junction  of  Mareh  Creek  with  Little  Prickly  Pear  Creek. 
Records  available.— April  1,  1909,  to  December  31,  1911. 
Drainage  area. — Not  measured. 
Gkige.— Staff. 
Channel. — Shifting. 

Discharge  measurements. — ^Made  by  wading  near  gage. 
Winter  flow. — Affected  by  ice. 
Diversions. — ^The  creek  supplies  no  important  ditches. 

Discharge  measurements  of  Marsh  Creek  near  MaTysville,  Mont.,  in  1911. 


Dat». 

Hydrographer. 

h^t. 

charge. 

May  18 
July  20 

C.  S.  Heidel 

Feet. 
L48 
1.40 

""f* 

do 

2.54 

Daily  gage  height,  in  feet,  of  Marsh  Creek  near  Marysville,  Mont.y  for  1911. 
[J.  Hartmiller,  observer.] 


Day. 


Mar. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
18. 
14. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
28. 
24. 
25. 

20. 
27. 

28. 
29. 
30. 
31. 


Apr. 


1.36 
1.40 

1.44  , 

1.44 

1.45 
1.44 

1.45  , 
1.42 

1..38 

1.36 

1.39 

1.40  , 

1.42 

1.42 


1.44 
1.45 
1.42 
1.42 
1.40 

1.40 
1.40 
1.40 
1.40 
1.40 

1.38 
1.41 
1.40 
1.36 
1.38 

1.39 

1.3S 
l.*39 
1.40 
1.40 

1.41 
1.40 
1.40 
1.39 
1.39 

1.39 
1.40 
1.42 
1.43 
1.40 


May. 

1. 
1. 
1. 
1. 
1. 

1. 
1. 
1.^ 
1.' 

1.- 

1.4 
1.' 
1.' 
l.< 

l.( 

1. 
1.4 

i! 
1. 

1.4 

1. 

1.4 

1.4 

l.fi 

l.« 
l.S 
1.5 
1.5 
l.S 
1.4 


y- 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

10 

1.45 

1.46 

1.36 

1.26 

1.25 

40 

1.45 

1.45 

1.45 

1.25 

1.35 

Lao 

40 

1.45 

1.43 

1.38 

1.45 

L30 

i.ao 

45 

1.47 

1.41 

1.44 

1.35 

1.30 

1.90 

45 

1.46 

1.41 

1.40 

1.35 

L30 

1.30 

45 

1.47 

1.40 

1.45 

1.35 

1.30 

1.30 

45 

1.52 

1.40 

1.40 

1.33 

1.30 

45 

1.52 

1.40 

1.40 

1.33 

L26 

43 

1.48 

1.39 

1.40 

1.30 

1.20 

43 

1.46 

1.40 

1.36 

1.25 

1.25 

43 

1.45 

1.40 

1.35 

1.26 

1.35 

43 

1.48 

1.40 

1.34 

1.26 

L86 

41 

1.48 

1.40 

1.33 

1.26 

1.36 

41 

1.48 

1.40 

1.32 

1.26 

L36 

60 

1.48 

1.42 

1.32 

1.26 

1.36 

48 

1.45 

1.40 

1.32 

1.26 

1.35 

46 

1.45 

1.42 

1.25 

1.26 

1.36 

46 

1.40 

1.44 

1.25 

1.25 

1.35 

47 

1.75 

1.42 

1.25 

1.25 

1.36 

46 

1.55 

1.40 

1.26 

1.25 

1.30 

46 

1.45 

1.40 

1.80 

1.30 

1.M 

46 

1.42 

1.40 

1.30 

1.30 

1.30 

46 

1.42 

1.39 

1.30 

1.30 

1.30 

48 

1.50 

1.39 

1.26 

1.30 

1.35 

50 

1.45 

1.39 

1.25 

i.ao 

hU 

50 

1.45 

1.38 

1.25 

1.30 

L3B 

........ 

50 

1.45 

1.35 

1.26 

1.30 

L26 



50 

1.44 

1.35 

1.26 

1.30 

L25 

50 

1.48 

1.35 

1.26 

L25 

50  1 

1.47 

1.35 

1.26 

L26 

45 

1.36 

1.26 

1.25 
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DfiHy  dueharge^  in  second-feet,  of  Mareh  Creek  near  Maryeville,  Mont.,  for  1911. 


i>*y. 

Mar. 

Apr. 

M»y. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

1 

1.3 
L8 
1.3 
1.3 
1.4 

1.4 
1.4 
1.4 
1.6 
L5 

1.5 
1.5 
1.0 
1.6 
1.6 

1.7 
1.7 
1.8 
2.0 
2.4 

2.4 
2.4 
2.4 
2.4 
2.2 

1.9 
1.8 
2.0 
2.0 
2.2 
2.2 

2.4 
2.4 
2.2 
2.2 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

1.9 
2.1 
2.0 
1.8 
1.9 

2.0 
1.9 
2.0 
2.0 
2.0 

2.1 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.2 
2.3 
2.0 



2.0 
2.0 
2.0 
2.4 
2.4 

2.4 
2.4 
2.4 
2.3 
2.3 

2.3 
2.3 
2.1 
2.1 
4.4 

2.7 
2.5 
2.5 
2.6 
2.5 

2.5 
2.4 
2.5 
2.7 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 
2.4 

2.4 
2.4 
2.4 
2.6 

2.5 

2.6 
3.2 
3.2 
2.7 
2.5 

2.4 

2.7 
2.7 
2.7 
2.7 

2.4 
2.4 
2.0 
8.4 
4.2 

2.9 
2.6 
2.6 
3.4 
2.9 

2.9 
2.9 
2.8 
3.2 
3.1 

3.0 
2.9 
2.7 
2.5 
2.5 

2.4 
2.4 
2.4 
2.3 
2.4 

2.4 
2.4 
2.4 
2.4 
2.6 

2.4 
2.6 
2.8 
2.6 
2.4 

2.4 
2.4 
2.3 
2.8 
2.3 

2.8 
2.1 
2.1 

2.1 
2.1 
2.1 

2.2 
2.9 
2.3 
2.8 
2.4 

2.9 
2.4 
2.4 
2.4 
2.2 

2.1 
2.0 
2.0 
1.9 
1.9 

1.9 
1.6 
1.6 
1.6 
1.7 

1.8 
1.8 
1.8 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
2.9 
2.1 
2.1 

2.1 
2.0 
2.0 
1.8 
1.6 

1.6 
1.6 
1.6 
1.6 
L6 

1.6 
1.6 
1.6 
1.6 
1.6 

L8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.9 
2.0 

2.0 
2.1 
1.8 
1.8 
1.8 

1.8 
1.8 
1.7 
1.7 
1.6 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
1.8 

1.8 
1.8 
1.8 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 
1.6 

I  6 

2 

1.8 

3 

1.8 

4 

1.8 

5 

1.8 

<> 

1.8 

s 

9 

10 

"V"' 

11 

12 

13 

14 

15 

16 

17                   

IS 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

3D 

31 

Note.— D«fly  dbchan 
IS  aod  Jane  19  to  Nov.  ( 


)  determined  from  two  poorly  defined  rating  ourves,  as  follows:  Mar.  18  to  June 
Disducge  estimated  Mar.  1  to  17  and  Sept.  29  to  Oct.  1. 


Monthly  discharge  of  Marsh  Creek  near  Marysville,  Mont.,  for  1911. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 

acre-feet). 

Aceu- 

Maximum. 

Minimum. 

Mean. 

racy. 

Jaqwiry                                                                    1 

• 

0  1.30 

al.30 

1.78 

2.05 

2.53 

2.95 

2.42 

1.98 

1.80 

1.84 

a  1.70 

al.50 

80 

72 

109 
122 
156 
176 
149 
122 
107 
113 
101 
92 

Mveh... 

April 

2.4 
2.4 
4.4 

8.4 
3.0 
2.9 
2.9 
2.1 

1.3 
1.8 
2.0 
2.0 
2.1 
1.6 
1.6 
1.6 

C. 

iSy.: : :.:...:....:..: 

c. 

Jnrw....                               ... 

r. 

July 

c 

C. 

Scnanbo' 

c. 

oS^Ubt 

c. 

November 

T>fwifnbir . . . 

Tl»  year : 

1.93 

1,400 

a  Estimated. 

DEARBORN    RIVER    BASIN. 

DXARBORH  RIVZB  KEAR  CLEM0N8.  MONT. 

Location, — 2  miles  above  ClemoDB,  Mont.,  half  a  mile  above  the  headworks  of  the 

old  Dearborn  Canal,  and  half  a  mile  above  the  mouth  of  Falls  Creek. 
Records  available.— May  4,  1908,  to  December  31,  1911. 
Drainage  area. — 110  square  miles. 
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Gage. — Staff;  not  read  every  day  aa  it  is  about  2  miles  from  observer's  houae.  The 
datum  of  the  gage  was  lowered  1  foot  on  October  21,  1910,  and  all  gage  heights 
for  the  year  were  consequently  changed. 

Chaimel. — Permanent. 

Discharge  zneasurements. — ^Made  from  cable  just  above  gage  or  by  wading. 

Winter  flow. — Stream  freezes  over  and  gage-height  observations  are  discontinued. 

DiverBions. — None  above  the  station. 

Accuracy. — Interpolations  between  gage  readings  are  believed  to  be  fairly  accurate. 

Discharge  measurements  of  Dearborn  River  near  Clemons,  M<mt.,  in  1911. 


Date. 

Hydrographer.        j,«^« 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
heii^t. 

Dis- 
charge. 

Jan.    17o 

J.  C.  Beebe 

FcH. 

38 
252 
508 

June  25 
July  28 
Oct.   27 

B. E.  Jones 

Feet. 
1.65 
1.00 
.93 

*"-^, 

Mar.  21 

do 

B.  E.  Jones 

0.93 
1.68 
2.08 

R.Richards 

78 

May  21 

J||T^      Q 

W.  A.  Lamb 

43 

J.  C.  Beebe 

o  Ice  conditions.    Discharge  estimated  from  a  measurement  made  below  mouth  of  Falls  Creek,  wading. 
Daily  gage  height ^  in  feet y  of  Dearborn  River  near  Clemens ^  Mont,  y  for  1911. 
[O.  A.  Kench,  observer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

, 1 

1.49 
1.44 

'"'i."69' 

1.08 
1.13 

1.11 

0.94 

1.04 

2      ' 

1.10 

1.42 

1.97 

3 

.97 

1.14 

4      ' 

1.00 

1.50 

2.15 

"*i.'39" 
1.37 

6 ' 

1.35 

1.08 

;: 1 

.97 

1.61 
1.75 

*"i.*69' 

2.05 

7          

1.38 

■■■i.39' 
1.38 

'■'i.37* 
1.37 

1.07 

8    

.97 
.96 

2.65 
2.15 
2.10 

2.10 

1.34 
1.30 

1.10 
1.10 

1.06 

g             

10 • 

1.06 

11 ' 

1.60 

1.30 

1.09 

1.06 

12      

1.04 

13 

1.65 

2.15 

1.27 
1.22 

1.20 

■*'i.'i9' 
"i.'ie* 

1.19 

1.05 

1.05 

14               

1.00 

15 

2.35 

2.00 

1.03 

■*"i."66' 
'"Loo" 

.99 

1.28 
1.20 

1.05 

16 ".. 

.99 

17 

2.05 

1.88 

18                  

1.05 
1.11 

i.ao 

1.07 

19      

2.00 

1.80 

20                

1,20 

1.03 

21    

0.93 

1.16 

1.68 

1.76 

22                    

.99 

1.18 

1  00 

23        

.90 

1.30 

1.64 

1.75 
1.72 
1.65 

1.16 

'■'i.'is' 

1.12 

"■'i.'os' 

24 

.97 

1.17 

1.00 

25    

.93 

1.30 

1.66 

.99 

26 

.97 
.99 
.98 

1.15 

"*"i."ii' 

27    

.99 

1.35 

1.80 

1.59 

1  a5 

28                  

29 

.94 

1.37 
1.34 

1.52 

1.52 

94 

30           

1.09 

'"**95" 

1.05 

31              

.98 

1.82 

^ 

*"l     
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DaS/y  diBt^arffe,  tn  ieeond-feet,  of  Dearborn  River  near  demons^  Mont.,  J  or  1911, 


Day. 

Mar. 

Apr. 

May. 

Tune. 

July. 

Aug. 

Sept. 

Oct 

1 

90 

i? 

32 
33 
33 
34 
34 

35 
35 
36 
36 
37 

38 
39 
40 
41 
42 

42 

40 
38 
40 
42 

47 
62 
48 
44 

47 
60 

62 
73 
63 
53 
60 

48 
48 
48 
47 
51 

66 
61 
67 
63 
62 

62 

67 
63 
75 
80 

86 
102 
118 
118 
118 

125 
132 
134 
137 
129 

140 
152 
166 
180 
202 

224 

290 
270 
2(i0 
240 

220 
231 
242 
621 
800 

644 
488 
466 
445 
350 

256 
247 
238 
242 
247 

234 

220 
204 

18K 
Z-W 
327 

376 
424 
502 
680 
534 

488 
824 
1,160 
580 
530 

630 
655 
580 
612 
445 

404 
363 
339 
315 
305 

296 
292 
290 
275 
242 

230 
216 
202 

188 
182 

176 
169 
153 
147 
142 

137 
1,33 
129 

118 
118 

118 
114 
111 
99 
96 

94 
93 
92 
89 
86 

92 
89 
86 

85 
84 

77 
74 
71 
71 
71 
71 

Vl 
71 
60 
T9 
77 

75 
74 
73 
73 
72 

71 
67 
63 
61 
69 

66 
53 
63 
63 
62 

62 
62 
60 
48 
48 

48 
62 
50 
40 
47 
46 

44 

46 
48 
90 
132 

136 
140 
141 
142 
140 

138 
137 
137 
125 
113 

94 
94 
94 
94 
94 

92 

90 

88 
87 
86 

84 
80 
76 



61 

2. 

71 

3 

81 

4. 

75 

5 

69 

6 

68 

7 

67 

8 

65 

9 

65 

10 

U 

65 
65 

12 

64 

13 

63 

u 

63 

16 

63 

16 

64 

17 

66 

18 

67 

19 

68 

20 

V  69 

21 

66 

22 

63 

23 

63 

24 

25 

28 

27 

63 
62 

68 
63 

28 

29 

30 

64 
44 
44 

31 

44 

Nor.— Dafly  discharge  determined  from  a  fairly  well-deflned  rating  cur\-e.    Dbcharge  Mar.  1  to  20 
estimated.    Discharge  interpolated  for  days  on  whim  gage  was  not  read. 

Monthly  discharge  of  Dearborn  River  near  Clemons,  Mont.  ^  for  1911. 
[Drainage  area  110  square  miles.] 


Discharge  in  second-feet. 

Kun-oiT. 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mile. 

Depth  hi 

inches  on 

drainage 

area. 

Total  in 
acre-feet. 

Accu- 
racy. 

I»nuary . . 

«35 

a30 
38.4 
78.3 

297 

426 

106 
60.1 
99.8 
61.4 

a40 

«35 

0.318 
.273 
.349 
.712 
2.70 
3.86 
.964 
.546 
.907 
.558 
.364 
.318 

0.37 

.28 

.40 

.79 

8.11 

4.31 

1.11 

.63 

1.01 

.64 

.41 

.3/ 

2,160 
1,670 
2,360 
4,660 
18,300 
25,300 
6,520 
3,700 
5,940 
8,780 
2,380 
2,150 

D. 

Fi^bniary.                      .   , . 

D. 

UlH^l^ 

52 
137 
800 
1,160 
176 

79 
142 

81 

30 
48 
140 
182 
71 
46 
44 
44 

C. 

April 

B. 

M^:;:::: :.:.::: 

B. 

June. 

B. 

Jnly 

B. 

Aognst 

B. 

September 

B. 

0<^ber 

B. 

November 

D. 

December - 

D. 

' 

The  Tear 

1.160 

109 

.991 

13.43 

78,900 

a  Estimated. 
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SURFACE  WATER  SUPPLY,  1911,  PABT  VI. 


FALLS  CREEK  HEAR  CLEMOITS,  MONT. 

Location. — ^At  a  point  1}  miles  above  ClemonB,  Mont.,  500  feet  above  the  mouth,  of 
the  creek. 

Records  available. — May  4,  1908,  to  December  31, 1911;  fragmentary  because  of  ttie 
great  distance  the  observer  lives  from  the  gage. 

Drainage  area. — Not  measured. 

Gage. — Staff;  datum  unchanged. 

Channel. — Permanent  except  in  flood. 

Discharge  measurements. — ^Made  by  wading  or  from  a  cable. 

Winter  flow. — ^Affected  by  ice. 

Diversions. — ^The  entire  flow  of  this  stream  reaches  Dearborn  River. 

Accuracy. — ^Interpolations  between  observed  gage  heights  believed  to  be  fairly  accu- 
rate. 

Falls  Creek  affords  opportunities  for  water  power  development  above  the  station,  as 
its  fall  is  large. 

Discharge  measurements  of  Falls  Creek  near  demons^  Moni.^  in  1911. 


\ 

Date.            Ilydrographer. 

Gaee 
heSit. 

Dis-       1 

Date. 

Hydrographer. 

hdglit 

Dis- 
charge. 

Jan.    17 

J.C.Beebe 

Feci. 

1.57 
2.04 

8ec.-ft. 

*11.3 

11.8 

HI 

226 

June  25 
July  28 
Oct.   27 

B.  E.Jones 

Feet. 
1.50 
l.Ol 

«1.05 

Sec. 'ft. 
101 

Mar.  21 

do 

B.  E.Jones 

R.  Richards 

41 

Mav  21 

W.A.Lamb 

32 

June    6 

J.C.Beebe 

o  Ice  conditions. 

^  Discharge  estimated  from  measurement  made  below  Jtmction  with  Dearborn  River. 

Daily  gage  height  infect  of  Falls  Creek  near  Clemons,  Mont,  j  for  1911. 
[O.  A.  Kench,  observer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1.41 
1.37 

'"i.'o" 

1.0 
1.04 

1.04 

0.91 

1.03 

2 

0.77 

1.11 

1.83 

3 

.92 

1  14 

4 

.77 

1.15 

2.12 

*""i.'32 
1.29 

5        ...                 

1.1 

1.1 

1 

.77 

1.29 
1.45 

■**i."42' 

1.96 

7 1 

1.27 

'"i.'s"' 

1.32 

*"*i.'38' 
1.4 

l.OS 

8 1 

.78 
.78 

2.25 
2.02 
2.02 

2.0 

1.23 
1.22 

1.05 
1.04 

1.08 

9 1 

lo::::::::. :::::::::::::::::::::::::::  :::::: 

1.06 

11 

1 

1.39 

1.21 

1.02 

l.OS 

12 

1        .98 

13 

1.41 

2.18 

1.19 
1.17 

1.12 

'"*i.'ii' 
'■*i.*69* 

1.17 

.97 

1.1 

14 



.97 

15 

1.86 

1.97 

.97 

"***.*  96" 

'"■.■94" 
.94 

1.32 
1.28 

1.07 

16 



.99 

17 

1.8 

1.75 

iH         ::::::::;:::::::::::::::::::: 

.82 
.83 

1.19 

1.11 

19 

1.77 

1.68 

20             



1.14 

1.1 

21 

0.70 

.87 

1.57 

1.65 

22 

.93 

1.15 

1.1 

23  

"".io 

.93 

1.60 

1.63 
1.58 
1.51 

1.12 

*"i.'w' 

1.08 

"*i.'6i" 

24 

.93 

1.15 

1.1 

25 

.70 

1.05 

1.49 

1.08 

36 

.92 
.92 
.91 

1.11 

'"'i.'w 

27 

.72 

1.10 

1.49 

1.49 

.93 

28 

29 

.72 

1.10 
1.11 

1.48 
1.7 
1.7 

1.45 

.93 

30        

1.00 

"".'92" 

1.05 

.91 

31 

.74 
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DaUy  diidiorge,  in  second-feet  ^  of  Falls  Creek  near  demons  ^  Mont.,  for  1911. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Bept. 

Oct. 

1 

16 

16 
16 
16 
16 

16 
16 
16 
16 
20 

24 
29 
29 
29 
30 

30 
24 
18 
19 
20 

21 
23 
26 
30 
86 

38 
41 
41 
41 
42 

42 
42 
44 
47 

66 

66 
92 
90 
87 
84 

81 
83 
85 
132 
180 

172 
165 
162 
158 
136 

114 
107 
101 
100 
99 

99 
99 
98 
97 
140 
140 

156 
172 
209 
246 
225 

205 
245 
286 
220 
220 

215 
240 
264 
236 
206 

180 
152 
144 
136 
133 

130 
128 
128 
116 
103 

101 
99 
96 
92 

88 

85 
78 
75 
72 
70 

66 
62 
67 
56 
59 

63 
62 
61 
58 
55 

62 

52 
51 

50 
49 

58 
55 
62 
50 
49 

48 
44 

41 
40 
40 
40 

40 
40 
40 
44 
44 

44 
44 
45 
44 
43 

42 

40 
37 
37 
37 

36 
36 
34 
34 
34 

34 
33 
33 

33 
32 

82 
32 
31 
31 
32 
32 

31 
32 
32 
41 
60 

61 
72 
74 
76 
79 

86 
90 
93 
86 
79 

73 
67 
61 

58 
55 

66 
66 
66 
66 
64 

61 
60 
49 
47 
45 

43 

2 

49 

3 

66 

4 

62 

5 

60 

6 

49 

7 

48 

8 

48 

9 

48 

10 

48 

U 

48 

12 

49 

13 

60 

14 

48 

15 

47 

16 

48 

17 

60 

18 

51 

19.:....:::::.:..:::::::;:::;::;;:::::  :::: 

51 

20 

51 

21 

12 
12 
12 
12 
12 

13 
13 

13 
13 
14 
14 

51 

22 

51 

21 

51 

24 

51 

25 

48 

26 

40 

27 

33 

28 

33 

29 

33 

30 

31 

31 

31 

Note.— Daily  discharge  determined  from  two  fairly  well-defined  curves  as  follows:  Mar.  21  to  July  9  and 
July  11  to  Oct.  31. 

Monthly  discharge  of  Falls  Creek  near  C  lemons,  Mont.,  for  1911. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Aoou- 

Ttffufm^m. 

Mean. 

racy. 

Jvmary  ■ 

•  10 

0  10 
10.9 
25.1 

103 

172 
66.5 
37.1 
60.5 
46.3 

«25 

0  15 

615 

655 

C70 

1.490 

G,330 

10,200 

3,470 

2,280 

3,600 

2,850 

1,490 

922 

February - 

ito^:::;::;::::::;:::::::::::::::::::::::::::: 

14 
42 
180 
285 
85 
45 
93 
66 

0 

Anril 

16 
42 
88 
40 
31 
31 
31 

B. 

M^;::;:;:::::::::::::::::::::::::::::::::::::::: 

B. 

Jdds.  .   .                                         

B. 

July 

C. 

AngDst                        

r. 

s«pte»nbfT 

C. 

October 

r. 

NoTember 

DM^iqhffl'. .          

Thfiyear 

285 

47.7 

34,500 

a  Estimated.    Disehai^e  Mar.  1  to  20  e.stimated  at  10  second-feet  per  day. 

SUN    RITEB   BASIX. 

VOBTH  FOBK  OF  8TTH  RIVEKINEAK  ATTOTTSTA.  MOVT. 

Location. — ^At  the  he&d  of  Kilraven  ditch,  near  Christian 'h  ranch,  12  miles  northwest 

of  Augusta,  21  milee  southwest  of  Chouteau,  Mont. 
Beoords  available.— October  31, 1903,  to  December  31,  1911. 
DraJnage  area. — ^Not  measured. 
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Ga^. — Chain,  datum  unchanged. 

ChanneL — ^Permanent. 

Diaeharge  xneasurementB.— Made  from  cable. 

Winter  flow.— Affected  by  ice. 

Diveniona.— Water  is  diverted  below  the  station  for  irrigation  of  the  valley  lands, 

but  no  water  is  diverted  above  the  station. 
Aocoracy. — Conditions  for  accurate  determination  of  discharge  are  excellent,  except 

during  the  winter  months. 

Discharge  measurements  of  North  Fork  of  Sun  River  near  Augusta^  Mont.y  in  1911. 


Date. 

Hydrographer. 

he^t. 

Dto-     ' 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.   14 

J.  C.  Beebe 

F€€t. 

ai.83 
1.04 
3.43 
3.39 

Sec.-Jl.  ' 
242 
447 

2,870 
2,780 

June    8 

24 

July  27 

Oct.   25 

J.  C.  Beebe 

Feet. 
4.43 
3.35 
1.41 
•0.94 

See.-ft, 
4,900 

Mar.  23 

do 

B,  E.  Jones 

B.  E.  Jones 

2,670 

«.y« 

R.Richards 

652 

W.A.TAmb 

351 

a  Ice  present. 
Daily  gage  height ,  in  feet  of  North  Fork  of  Sun  River  near  Augusta,  Mont.,  for  1911. 

[Charles  Dox,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

2.2 
'*2.'3' 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

1              .          ' 

1.4 

4.0 
4.5 
4.6 

3.1 
3.1 
3.1 
3.1 
3.0 

3.0 
2.9 
2.8 
2.6 
2.5 

2.2 
2.0 

""1.9 
1.9 

1.8 

*'i.'7' 

1.4 
....... 

'aY 
a9 

0.9 
1.1 
1.2 
1.1 
1.0 

1.1 
1.0 
0.9 
1.0 
0.9 

0.9 
1.0 
0.9 
0.9 
1.0 

1.0 
1.0 
1.1 
1.2 
1.1 

1.0 
1.1 

1.0 

1.0 
1.0 

0.85 

0.8 

0.85 

0.85 

0.8 

0.9 

0.9 

0.95 

0.9 

0.85 

a85 

0.85 
0.85 
0.85 
0.85 
0.85 

0.9 
1.0 
1.05 
1.25 
1.35 

1.4 

1.45 

1.36 

1.1 

1.0 

0.95 
0.85 
0.8 
0.85 
0.85 

a> 

0.9 
0.9 
0.8 
0.9 

0.9 

2 

0.8 

1.0 

0.9 

I::::  : :  : 

1.6 
1.6 

0.85 

4 

0.8 

1.0 

0.8 

5 

3.9 

4.0 
....... 

*"3.'9* 

1.4 

1.5 
....... 

"i.'s" 

1.2 
....... 

'**i.'6' 
1.0 

0.8 

6 

0.8 

1.3 

1.2 

0.8 

7 

LO 

3.6 

0.8 

8 

1.4 

1.3 

1.3 

0.85 

0 

0.9 

3.2 

0.8 

10 

1.6 

1.3 

O.h 

11 

1.1 

""'i.'i" 

*'*6,'9" 

3.0 

0.85 

12 

i.6 
1.8 

1.1 

1.5 

1.5 

....... 

....... 

1.1 

■■'i:6' 

1.0 
1.0 

0.J<5 

13.. 

4.5 

0.85 

14 

i 

0..vi 

15 

1.6 

1.1 

1.0 

1.1 

4.2 
3.6 
3.5 

4.8 
""3.'9' 

0.8 

16 

0.75 

17 

1.1 

0.8 

1.0 

0.7 

18 

1.3 

0.75 

19 

1.0 

0.8 

1.2 

1.0 

1.0 

0.75 

20 

1.3 

3.0 

3.8 

1.7 

0.7 

21 

0.9 

1.9 

1.0 

"'i.6' 

***6.'9" 

0.9 
0.9 

*""l6* 

1.0 
*'"i."6' 
■"6:9* 

0.75 

22 

1.2 

3.0 

3.8 

1.4 

0.8 

23 

1.2 

2.1 
2.0 
2.2 

0.8 

24 

1.4 

3.0 

3.7 

1.6 
1.6 

0.85 

26 

1.0 

08 

26 

1.4 

2.8 

'"'2.*  7" 

""2."8" 
2.8 

3.6 
3.5 
3.4 
3.3 
3.1 

0.85 

27 

6.9 

2.4 

....... 

"■*i*3' 

.09 

"**6."9" 
1.0 
0.9 

0.85 

28 

1.4 

0.8 

29 

1.0 

2.2 

0.75 

30 

1.5 

0.75 

31 

0.9 

0.75 

NoTB.— Gage  heights  Jan.  7  to  Feb.  11  and  Nov.  14  to  Dec.  31  distorted  by  loe. 
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DaUy  dUdtarge^  in  second-feet  ^  of  North  Fork  of  Sun  River  near  Augusta,  Mont.,  for  1911. 


Day. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 

Sept. 

Oct. 

2,320 

630 

340 

340 

2,320 

630 

340 

435 

2.320 

630 

340 

495 

2.320 

630 

418 

435 

2.190 

630 

495 

385 

2,190 

710 

562 

435 

2,060 

670 

630 

385 

1,940 

630 

508 

340 

1,710 

670 

385 

385 

1.600 

710 

385 

340 

1,300 

710 

410 

340 

1.120 

710 

435 

385 

1.080 

710 

410 

340 

1.030 

670 

3S5 

340 

1,030 

630 

386 

385 

950 

532 

385 

385 

910 

435 

385 

385 

870 

410 

385 

435 

870 

385 

385 

495 

870 

385 

362 

435 

750 

385 

340 

385 

630 

385 

340 

435 

670 

385 

362 

385 

710 

362 

385 

385 

790 

340 

385 

385 

740 

340 

385 

320 

680 

340 

385 

300 

630 

340 

385 

320 

595 

340 

362 

320 

560 

385 

340 

300 

595 

340 

340 

Nov. 


1 

250 

2   

270 

3 

290 

4 

310 

5 

330 

6 

350 

7 

370 

8 

390 

9 

410 

10 

440 

11 

460 

12 

480 

13 

480 

14 

480 

15 

480 

16 

480 

17 

480 

18 

450 

19 

420 

30 

420 

21 

430 

22 

440 

23 

450 

24 

460 

25 

470 

26 

480 

27 

490 

28 

500 

29 

30 

31 

610 
620 
530 
540 
640 

640 
570 
600 
560 
520 

480 
480 
480 
450 
420 

375 
330 
330 
330 


37D 
465 
540 
480 
420 


370 
306 
420 
395 
370 


395 
420 
420 
420 
420 

420 
420 
395 
370 
370 

370 
370 
405 
440 
480 

450 
420 
480 
540 
805 

1,070 
1,160 
1.250 
1,160 
1,360 

1,450 
1,660 
1,450 
1,350 
1,350 


1,360 
1.400 
1.450 
2,580 
3.710 

3.320 
2.970 
2,740 
2,520 
2.. 380 

2,250 
2.670 
3.090 
3,500 
3.920 

4.340 
3,140 
2,970 
2.610 
2.250 

2,250 
2,250 
2,250 
2.250 
2,120 

2,000 
1.940 
1,880 
1.940 
2.000 
2,000 


3.920 
6.000 
5.000 
4.&40 
4,280 

3.920 
4,350 
4,780 
4,240 
3,710 

4,140 
4,570 
6,000 
6,340 
6,690 

4,700 
3,710 
3.610 
3,520 
3,430 

3,430 
3,430 
3.340 
3,250 
3,100 

3.080 
2.920 
2,760 
2,610 
2,320 


340. 
362 
340 
320 
320 

320 
320 


320 

340 
386 
410 
400 
390 

380 
370 
360 
360 
340 

320 
300 
300 

300 
290 

290 
290 
280 
280 
280 


Note.— Daily  dischane  determined  from  two  rating  curves  that  are  well  defined  and  are  used  for 
perfodefrom  Feb.  12  to  June  17,  and  from  June  18  to  Nov.  12,  respectively.  Discharge  estimated  Feb.  1 
to  11,  Nov.  14  to  30,  and  on  dajni  for  which  gage  heights  are  missing. 

Monthly  discharge  of  North  Fork  of  Sun  River  near  Augusta,  Mont. ,  for  1911. 


Month. 


January 

February... 
March 

^::::;:: 

June. 

Joly 

August 

September.. 
October.-.. 
November. . 
December.. 


The  year. 


Discharge  in  second-feet. 


MftT'w*"'"-  Minimum.      Mean 


600 

250 

600 

330 

1,560 

370 

4,340 

1,350 

5,690 

2,320 

2,320 

660 

710 

340 

630 

340 

495 

300 

410 

280 

0  250 
420 
464 

732 
2,620 
3,930 
1,240 

518 
400 


0  275 


964 


Rim-off 
(total  in 
acre-feet). 


16,400 
23,300 
27,900 
43,600 
166,000 
234,000 
76,200 
31,900 
23,800 
23,400 
19,700 
16,900 


601,000 


Aooo- 
raoy. 


aEsUmated. 
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SUBFACE  WATER  SUPPLY,  1911,   PART  VI. 


smr  RIVER  AT  Sim  river,  kort. 

Location.— At  the  highway  bridge  at  Sun  River,  Mont.  The  principal  tributaries 
of  Sun  River  all  enter  above  the  station;  South  Fork  of  Sun  River,  Willow  Creek, 
and  Simms  Creek  are  the  most  important. 

Recorda  available.-njuly  31,  1905,  to  December  31,  1911. 

Drainage  area. — Not  measured. 

Oage. — A  staff  nailed  to  piling  on  the  left  bank  just  above  the  bridge;  datum  un- 
changed. 

Channel. — Shifts  at  all  stages. 

Discharge  measurementB. — ^Made  from  bridge  or  by  wading. 

Diversions. — Practically  the  entire  valley  above  this  point  is  irrigated  with  water 
taken  from  the  river. 

Accuracy. — Conditions  at  the  measuring  section  have  been  very  poor  since  the  high 
water  of  1907;  at  low  stages  good  measurements  can  be  made. 

Discharge  measturements  of  Sun  River  at  Sun  River ,  Mont,  in  1911. 


Date. 

Hydrographer. 

hei^t 

Dis- 
charge. 

Date. 

liei^t. 

Dis- 
charge. 

Mar.  25 

C.  S.  Heidel 

Feet. 
2.95 
7.75 
5.48 

5,860 
2,660 

Aug.    9 

15 

Dee.  11 

R.  Hic^hardfl 

Feet. 
3.19 
2.86 
2.63 

See.~fi. 
595 

May  16 
June  26 

B.  E.  Jones 

J.C.  Beebe 

412 

do 

B.  E.  Jones 

437 

Daily  gage  height,  infect,  of  Sun  River  at  Sun  River,  Mo7U.,for  1911. 
[R.  A.  Lange,  observer.] 


Day. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

2.8 
2.9 
2.9 
2.9 
2.9 

2.8 

2.8 
2.7 
2.7 
2.8 

2.8 
2.7 
2.7 
2.7 
2.7 

2.8 
2.8 
3.0 
3.0 
3.0 

3.2 
3.8 
4.1 
4.0 
4.6 

4.6 
5.0 
5.0 
4.6 
4.2 

4.1 
4.2 
4.5 
4.6 
4.8 

5.0 
7.0 
6.4 
5.6 
5.6 

5.2 
5.0 
5.0 
4.8 
5.0 

7.0 
7.0 
6.6 
5.8 
5.6 

5.5 
5.4 
5.4 
5.4 
5.2 

5.2 
5.0 
5.0 
4.9 
4.8 
4.8 

5.4 
5.9 
7.6 
7.4 
7.2 

6.6 
7.2 
7.2 
7.1 
7.0 

7.8 
7.8 
7.5 
7.4 
7.2 

7.2 
7.0 
7.0 
6.8 
6.6 

6.9 
6.8 
6.8 
6.4 
6.2 

6.0 
5.8 
5.5 
5.4 
5.4 

5.4 
5.0 
4.8 
4.8 
4.6 

4.2 

4.2 
4.0 
3.8 
3.6 

3.5 
3.5 
3.8 
3.6 
3.4 

3.4 
3.3 
3.4 
3.3 
3.2 

3.2 
3.3 
3.1 
3.0 
3.0 

3.0 
3.0 
2.8 
2.8 
2.8 
2.6 

2.6 
2.7 
2.8 
2.7 
3.3 

3.4 
3.3 
3.2 
3.2 
3.2 

3.2 
3.0 
2.8 
2.8 
2.8 

2.8 
2.7 
2.7 
2.6 
2.6 

2.6 
2.5 
2.4 
2.4 
2.5 

2.5 
2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
3.2 
3.2 

3.2 
3.1 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
2.9 
2.9 

3.0 
3.0 
2.9 
2.9 
3.0 

3.0 
2.9 
2.9 
3.0 
3.0 

2.9 
3.0 
3.3 
3.6 
3.3 

3.2 
3.0 
3.0 
8.0 
3.0 

2.8 
3.0 
3.0 
3.0 
3.0 

3.0 
8.0 
3.0 
3.0 
3.0 

3.0 
8.0 
3.0 
2.9 
2.9 

2.9 
2.8 
2.8 
2.8 
2.8 
2.8 

2.7 

2 

2.8 

3 

2.8 

4 

2.8 

6 

2,7 

6 

2.7 

7 

2  0 

8 

2  a 

9 

2.3 

10 

2.2 

11 

2.2 

12 

2.3 

13 

2  0 

14 

3.3 

15 

3  4 

16 

3  3 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

8.0 
2.8 
2.8 
2.7 
2.8 
2.8 

27 

28 .'!'.!!!! 

29 

30 

81 
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httUy  dMnar^,  in  uoond-Jetly  of  Sun  River  at  Sun  River,  Mont,  for  1911. 


Day. 


Mbt. 


Apr. 


May. 

June. 

July. 

Aug. 

Btpt. 

Oct. 

1,500 

2,510 

2,510 

310 

360 

440 

1,580 

3,120 

2,080 

350 

350 

480 

1,830 

5,620 

1,880 

390 

350 

700 

1,930 

5,300 

1,880 

350 

650 

900 

2,110 

4,980 

1,680 

650 

650 

700 

2,310 

4,080 

1,320 

710 

650 

650 

4,780 

4,980 

1,320 

650 

540 

480 

3,960 

4,980 

1,150 

590 

480 

480 

2,960 

4,830 

990 

500 

480 

480 

2,960 

4,680 

850 

590 

480 

480 

2,510 

5,940 

780 

690 

4S0 

440 

2,310 

5,620 

780 

490 

480 

480 

2,310 

5.460 

850 

390 

480 

480 

2,110 

5,300 

850 

390 

480 

4S0 

2,310 

4,980 

710 

390 

480 

480 

4.780 

4,980 

710 

390 

480 

570 

4,680 

4,680 

650 

360 

480 

570 

4,080 

4,680 

710 

350 

480 

570 

2,990 

4,380 

6J0 

310 

440 

570 

2,750 

4,080 

590 

310 

440 

570 

2,630 

4,530 

590 

310 

480 

570 

2,510 

4.380 

650 

2S0 

480 

570 

2,510 

4.080 

540 

250 

.  440 

570 

2,510 

3,800 

490 

250 

440 

520 

2,290 

3,520 

490 

280 

480 

520 

2,290 

3,250 

490 

280 

480 

620 

2,060 

2,990 

490 

310 

440 

470 

2,080 

2,630 

390 

310 

440 

470 

1,980 

2,610 

390 

310 

480 

470 

1,680 

2,510 

390 

310 

480 

470 

1,880 

310 

310 

470 

Nor. 


2 

3 

4 

5 

1     ... 

8 

9 

10 

11 ' 

12 

13 ■ 

14 

15 

16 

17 ' 

IS- i: 

19 

20 ::               ! 

21 ' 

22 1 

23 1 

24 1 

25 1 

730 

27 

630 

28 

630 

29 

580 

30 

630 

31 

630 

630 
680 
6S0 
6S0 
680 

630 
630 
580 
680 
630 

630 
580 
580 


630 
730 
730 
730 

850 
1,260 
1,500 
1,420 
1,920 

1,920 
2,310 
2,310 
1,920 
1,580 


430 
470 
470 
470 
430 

430 
390 
390 
275 
240 

240 
275 
390 
740 
800 

740 


XoTC— Dafly  diseharge  determined  as  follows:  Mar.  25  to  May  16  and  May  17  to  Aug.  31  fh>m  two  fairly 
weU-deflned  curves;  Sept.  1  toNov.  16,  by  indirect  method  for  shifting  diannels. 

Monthly  discharge  of  Sun  River  at  Sun  River ,  Mont.,  for  1911. 


I 


Discharge  in  seoond-feet. 


Month. 


Janoary 

Fbtaroarr... 
March 

^::::::: 

Joae 

Jnly 

Aognst 

September. 

October 

November. . 
December.. 


The  year. 


Rua-off 
-\    (total  In 
Maximum.  Minimum.      Mean.    ,  •<^feet). 


730 

2,310 

4,780 

5,940 

2,510 

710 

650 

900 

800 


5,940 


580 
1,500 
2,510 
310 
250 
350 
440 
240 


a350 

a  500 

572 

993 

2,620 

4,310 

906 

398 

478 

638 

473 

«400 


21,500 
27,800 
85,200 
59,100 
161,000 
256,000 
55,800 
24,500 
28,400 
33,100 
28,100 
24,600 


1,040  I 


755,000 


Accu- 
racy. 


o  Estimated. 

Note.— Discharge  Mar.  1  to  24  and  Nov.  17  to  30  estimated  at  550  second-feet  and  500  second-feet  per 
day,  respectively. 

WILLOW  CREEK  ITEAR  ATTOITSTA,  If OITT. 

liocation. — ^At  Jordan's  ranch,  just  below  the  mouth  of  Little  Willow  Creek  and  about 

7  milea  northwest  of  Augusta. 
BeoordB  available.— June  8,  1905,  to  May  14,  1911. 
Drainage  area.— Not  measured. 
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STJBPACE  WATER  SUPPLY,  l&U,  PAM  VI. 


Q-age. — ^A  standard  chain  on  right  bank  near  observer's  footbridge;  datum  unchanged . 

OhanneL — Permanent . 

Winter  flow. — ^N'o  ice  forms  at  this  station  as  a  laxge  spring  enters  the  creek  just  above 

the  gage. 
DiversloxLEi.— Water  is  diverted  from  the  creek  above  the  station  for  irrigation  of  the 

valley  lands. 
Storage. — Willow  Creek  dam,  work  on  which  has  been  begun,  will  provide  a  reservoir 

with  a  capacity  of  84,320  acre-feet. 
Accuracy. — Conditions  for  obtaining  accurate  discharge  data  are  excellent. 

Discharge  meastirements  of  Willow  Creek  near  Augusta,  Mont.,  in  1911. 


Date. 

Hydrographer. 

hei^t. 

Dis- 
chaiigie. 

Jan.   14 

John  C.  Beebe 

Feet. 
0.65 

.96 
1.58 
2.58 

.95 

Sec-ft. 
3.5 

Mar.  23 

do 

0.5 

May  19 
June    0 

B.  E.  Jones 

36 

J .  C.  Beebe 

83 

July  27 

R.  Rictiard-s 

13 

Daily  gage  lieight,  in  feet,  and  discharge,  in  second-feet,  of  Willow  Creek  near  AugvxUi, 

Mont.  J&r  1911. 

[Elizabeth  Ireland,  observer.] 


Dav. 


1. 
2. 
3. 
4. 

5. 

6. 

7, 
8. 
9 
10, 

11. 
12 
13 
14, 
15 

16 
17, 
18 
19 
20, 

21 
22, 
23 
24, 
25 

26 
27 
28, 
29 
30 
31, 


January. 


Gage 
height. 


0.66 
.62 
.60 
.61 
.61 

.63 
.64 
.64 
.65 
.64 

.64 
.63 
.64 
.64 
.64 

.64 
.65 
.65 
.68 
.70 

.70 


.67 
.67 


.65 
.65 
.65 


Dis- 
charge. 


4.0 
3.3 
3.0 
3.2 
3.2 

3.5 
3.6 
3.6 
3.8 
3.6 

3.6 
3.5 
3.6 
3.6 
3.6 

3.6 
3.8 
3.8 
4.3 
4.6 

4.6 
4.4 
4.3 
4.1 
4.1 

4.0 
3.8 
3.8 
3.8 
4.0 
4.0 


February. 


Gago 
height. 


0.66 
.67 
.67 
.67 
.67 

.67 
.67 
.67 
.67 


Dis- 
charge. 


4.0 
4.1 
4.1 
4.1 
4.1 

4.1 
4.1 
4.1 
4.1 
4.3 

4.3 
4.3 
4.3 
4.3 
4.1 


3.8 
3.8 
3.8 
3.8 


3.5 
3.3 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 


March. 


April. 


heig] 


age 
ight. 


0.60 
.60 
.61 
.62 
.63 

.65 
.65 
.65 
.68 
.71 

.71 
.74 

.77 
.80 
.95 

.95 
.98 
.98 
1.01 
1.15 

l.Oo 
1.03 
1.06 
1.09 
1.03 

.95 
.95 
.96 
.96 
.94 
.94 


Dis- 
charge. 


3.0 
3.0 
3.2 
3.3 
3.5 

3.8 
3.8 
3.8 
4.3 

4.8 

4.8 
5.4 
6.0 
6.5 
10.0 

10 
11 
11 
12 
16 

13 
12 
13 
14 
12 

10 

10 

10 

10 
9.8 
9.8 


Gage 
height. 


0.91 
.90 
.92 
.92 
.90 

1.00 
.93 
.91 
.91 
.91 

.90 
.ST) 
.89 
.85 
.80 

.80 
.80 
.SO 
.83 
.80 

.80 
.80 
.90 
.89 
.85 

.85 
.85 
.90 
.90 
.90 


Dis- 
charge. 


May. 


9.1 
8.8 
9.3 
flk.3 

8.8 

11 
9.6 
9.1 
9.1 
9.1 

?•?! 

7.7 

8.6  I 

7.7  I 
6.5 

6.5  I 
6.5 
6.5; 
7.2  ' 
6.5 


6.5 
6.5 

8.8 
8.6 


7.7 
7.7 
8.8 
8.8 
8.8 


0.90 
.90 
.84 
.84 


1.03 
.97 
.98 
.90 
.90 

.  .90 
.85 
.80 


Dis- 
charge. 


8.8 
8.i. 

1 . 4 
7.4 
9.6 

12 
11 
11 

8.8 
8.8 

8.8 

6!5 
6.5 


Note.  —Dally  discharge  determined  from  a  rating  curve  well  dofined  at  all  gage  heights. 
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Monthly  discharge  of  Willow  Creek  River  near  A\iguita,  Mont,  for  1911. 


Month. 


Discharge  In  seoond-feet. 


\fftTiTnnni-  Minimum.     Ifoan. 


Rnn-ofl 
(total  In 
acre>feet). 


Accu- 
racy. 


January '  4. 6 

February 4. 3 

March 16.0 

April 11.0 

May  1-14 12.0 

I 


3.0 
3.0 
3.0 
6.5 
6.5 


3.80 
3.79 
8.15 
8.19 
8.79 


234 

210 
501 
487 
244 


SOXTTH  FOKK  OF  SUV  RIVEK  AT  ATTGirSTA.  XONT. 

LocatioiL. — In  sec.  11,  T.  20  N.,  R.  6  W.,  at  the  highway  bridge  on  the  road  from 
Augusta  to  Craig,  Mont.,  about  half  a  mile  from  Augusta. 

Becords  available.— December  2,  1904,  to  December  31,  1911. 

Draina^  area. — Not  measured. 

Gage. — ^The  original  ^ige  waa  spiked  to  the  cribwork  of  the  right  abutment  on  the 
downstream  side  of  the  bridge;  a  new  gage  was  installed  April  17,  1907,  at  a  dif- 
ferent datum  and  was  used  during  1907  and  1908;  records  for  1909, 1910,  and  1911 
are  referred  to  the  old  gage. 

GhaimeL — Shifting. 

Discharge  measurenienta. — High-stage  measurements  may  be  made  from  the 
highway  bridge;  low-stage  measurements  are  made  by  wading. 

Winter  flow. — Affected  by  ice. 

Diversions. — Water  is  diverted  to  irrigate  the  valley  lands  both  above  and  below 
stations.    During  dry  seasons  the  entire  summer  flow  is  utilized. 

Discharge  measurements  of  South  Fork  of  Sun  River  at  Augusta,  Mont.f  in  1911. 


Date. 

Hydrographer. 

Oaee 
hei^t. 

Dte- 
charge. 

Date. 

Oage 
height. 

Dis- 
charge. 

Jan.   15 

JohnCBeebe 

do 

B.  E.  Jones 

Fert. 

1.95 
2.44 

38 
279 
459 

June  25 

1           26 

July  26 

Oct.   26 

B.  E.  Jones 

Feet. 
1.85 
1.82 
1.28 
L42 

See.-fi. 
189 

Mar.    2 
May  20 

do 

R.Richards 

163 
32 

JllDA     9 

J.CBeebe 

W    A,T.nmh. 

44 

a  About  10  Indies  of  ice  over  the  entire  river. 

Daily  gage  height  j  in/eet,  of  South  Fork  of  Sun  River  at  Augusta,  Mont.,  for  1911. 

[W.  J.  Auchard,  observer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

0.9 
.9 
.9 
.9 
.9 

.9 
.8 
.8 
.9 
.9 

.9 
.8 
.8 
.8 

.8 

1.0 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
1.1 

2.3 
2.6 
2.7 
2.5 
2.3 

2.3 
2.2 
2.5 
2.4 
2.3 

2.2 
2.2 
2.2 
2.1 

2.0 

1.8 
1.8 
1.8 
1.7 
1.7 

1.7 
1.6 
1.6 
1.6 
1.6 

1.6 
1.5 
1.5 
1.6 
1.5 

1.3 
1.3 
1.3 
1.3 
1.4 

1.4 
1.4 
1.4 
1.4 

1.4 

1.3 
1.3 
1.3 
1.3 
1.3 

1.2 
1.2 
1.2 
1.4 
1.4 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 

1.0 

1.5 
1.4 
1.6 
1.6 
1.6 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.4 

2 

1.7 

3 

1.6 

4 

1.4 

5 

1.4 

6 

1.4 

1.4 

8 

1.4 

9 

1.7 

10 

2.2 

11 

2.3 

U 

2.7 

13 

2.7 

14 

2.7 

15 

2.7 
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SUBFACE  WATER  SUPPLY,  1911,  PABT  VI. 


Daily  gage  height,  in  feet,  of  South  Fork  of  Sun  River  at  AugueUi,  Mont,,  for  1911 — Con. 


D.y. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nbv. 

16 ' 

0.8 

.8 
.8 
.8 
.8 

.8 
.9 
1.0 
.9 
.9 

1.0 
1.0 
1.0 
1.0 
1.0 

2.5 

2.3 
2.1 
2.0 
1.9 

1.9 
1.8 
1.8 
1.8 
1.8 

1.9 
1.9 

1.8 
1.8 
1.9 
2.0 

2.0 
2.0 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.8 
1.8 
1.8 
1.8 
1.8 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.2 
1.2 
1.2 
1.2 

1.3 
1.3 
1.2 
1.2 
1.3 

1.3 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

1.5 
1.5 
1.5 
1.5 
1.5. 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.6 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.4 
1.4 
1.4 
1.4 

2.7 

17 

2.1 

18 

2.1 

19 

1.9 

20 

1.6 

21 

1.5 

22.             

1.4 

23 -- 

!..'» 

24 

25 

28 

27 

28 

1.6 
1.6 

.9 

■X 

.9 
.9 
.9 

1.4 

29 

30 

31 

NoTE.^Oage  heights  distorted  by  ice  Mar.  24  to  25  and  Not.  1  to  24. 
Daily  discharge,  in  second-fut,  of  South  Fork  of  Sun  River  at  Augusta,  Mont.,  for  1911. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

2 

3 

4 

5 

?•••;:::■••::;:::::::::::::::::::::: 

38 
38 
38 
38 
37 

37 
37 
36 
36 
36 

35 
35 
35 
34 
34 

34 
33 
33 
33 
32 

32 
32 
31 
30 
30 

30 
30 
30 
30 
30 
30 

30 
30 
30 
30 
30 

30 
20 
20 
30 
30 

30 
20 
20 
20 
20 

20 
20 
20 
20 
20 

20 
30 
45 
30 
30 

45 
45 
45 
45 
45 

45 

30 
30 
30 
30 

30 
30 
30 
30 
30 

30 
30 
30 
30 
60 

480 
400 
330 
295 
260 

260 
230 
230 
230 
230 

260 
260 
230 
2iO 
260 
295 

400 
520 
560 
480 
400 

400 
365 
480 
440 
390 

340 
340 
340 
290 
245 

245 
245 
200 
200 
200 

200 
200 
200 
200 
200 

160 
160 
160 
160 
160 

160 
160 
160 
120 
120 

120 
90 
90 
90 
90 

66 
65 
65 
65 
65 

45 
45 
45 
45 
45 

45 
30 
30 
30 
30 

30 
30 
20 
20 
20 
20 

30 
30 
30 
30 
45 

45 
45 
45 
45 
45 

30 

30 
30 
30 
30 

30 
30 
20 
20 
30 

30 
20 

20 
20 

20 
20 
20 
20 
20 
20 

90 
20 
20 
45 
45 

65 
65 
65 
65 
65 

65 
65 
65 
65 
65 

65 
65 
65 
65 
65 

65 
65 
65 
65 
65 

65 
65 
65 
65 
65 

65 
45 
90 
65 
65 

&5 
65 

8 

iS;;;:::::;;::::::::;::;:;::;:;::::::: 

65 
65 
65 

11 

65 

12 

65 

13 

65 

14 

65 

15 

16 

17 

18 

19 

» 

21 

22 

65 

6.^ 
fiS 
65 
65 
65 

65 

23 

65 

24 

63 

25 

65 

26 

65 

27 

65 

28 

45 

29 

45 

30 

45 

31 

45 

Note.— Dally  discharges  determined  from  two  fairly  well-defined  rating  curves  for  periods  Mar.  26  to 
June  9  and  June  10  to  Oct  31.    Discharges  estimated  Mar.  1  to  23. 
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Monthly  (Macharge  ofSoulk  Fork  of  Sun  River  at  Augu$ta,  U<mi,^for  1911. 


Month. 


Discharge  in  aeoond-feet. 


Wf^Titmim    Minimum.     Mean. 


February.. . 
March 

is?::::::: 

Jooe. 

July 

Aognst 

September.. 
October.... 
November.. 
Deeember.. 


Thayear. 


45 
4S0 
560 
160 
45 
65 
80 


30 
20 
30 
160 
20 
20 
20 
45 


a20 

a25 
34 
29.0 
160 
296 
66.1 
29.0 
59.2 
62.6 

a40 

•  25 


70.5 


Run-off 
(total  in 
acre-leet). 


1,230 
1,390 
2,090 
1,730 
9,840 
17,600 
4,060 
1,780 
3,520 
3,850 
2,380 
1,540 


51,000 


Aoou- 
racy. 


a  Estimated. 
FOBB  OBJESX  HXA&  ATTOTrSTA,  KOITT. 

Location. — At  the  ranch  of  Joeeph  Ford,  16  milee  west  of  Augusta,  Mont.    Ford  (*reek 

unites  with  Smith  Creek  to  form  the  South  Fork  of  Sun  River.    Ford  Creek  has 

no  tributary. 
Eecorda  available.— April  11,  1906,  to  December  31,  1911. 
Drainage  area. — 18  square  miles. 

Gage.--Staff,  on  the  right  bank  near  the  observer's  house;  datum  unchanged. 
Channel. — Shifting;  current  swift. 
Dischazig^e  measorementa. — ^Made  by  wading. 
Winter  flow. — Little  affected  by  ice. 
DiveruoziB. — One  irrigation  ditch,  capacity  about  15  sec -ft.,  diverts  water  from  the 

creek  above  the  gage. 
Accuracy. — As  conditions  of  flow  are  changeable,  frequent  discharge  measurements 

are  necessary  to  properly  define  the  rating  curve. 

Digeharffe  measurements  of  Ford  Creek  near  Augusta ,  Mont.^  in  1911. 


1 

Date.          Hydrographer. 

hei^t. 

&,    \     ^'^' 

Hydrographer. 

hel^t. 

Dis- 
charge. 

Jan.  15 

J.  C.  Boebe 

loe. 

aso 

1.72 
2.03 

Bee.'fl. 
10.1 
10.9 
66. 
104 

June  24 
July  27 
Oct,   27 

B.  K.  Jones 

Feet. 
1.64 
1.29 
1.10 

Sec.ff. 
53 

Mar.  21 

do 

B.E.  Jones 

R.Richards 

28 

May  20 

Juno    9 

W,  A.  T^^m^ 

12.8 

J.C.  Beebe 

Daily  gage  height,  in  feet  j  qf  Ford  Creek  near  Augusta,  Mont.,  for  1911. 
[Joseph  Ford,  observer,  1 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

I 

1.00 
1.00 
1.00 
1.06 
1.05 

1.05 
1.00 
1.00 
1.00 
1.00 

1.20 
1.20 
1.30 
1.42 
1.50 

1.52 
1.50 
1.42 
1.40 
1.40 

2.00 
2.05 
2.10 
2.02 
2.00 

2.00 
2.10 
2.10 
2.00 
2.00 

1.52 
1.50 
1.50 
1.50 
1.46 

1.40 
1.40 
1.40 
1.40 
1.40 

1.30 
1.80 
1.80 
1.30 
1.30 

1.80 
1.26 
1.20 
1.20 
1.20 

1.20 

2 1 

1.20 

3 

1.20 

4 

1.20 

5 

1.20 

5 '.... 

1.20 

1.20 

8 

1.20 

0 

1.20 

JO 

1.20 
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80  SUBFACE  WATEE  SUPPLY,  1911,  PABT  VI. 

Daily  gage  heighty  in  feet,  of  Ford  Creek  near  Augusta,  Mont.,  for  1912 — Continued. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aog. 

Sept 

11 

1.00 
1.00 
1.05 
1.00 
1.00 

1.40 
1.40 
1.40 
1.40 
2.05 

1.08 
1.85 
1.78 
1.70 
1.70 

1.70 
1.70 
1.70 
1.70 
1.70 

1.65 
1.60 
1.60 
1.66 
1.75 
1.85 

2.00 
1.92 
1.90 
1.90 
1.88 

1.80 
1.80 
1.80 
1.80 
1.75 

1.70 
1.60 
1.60 
1.60 
1.60 

1.60 
1.60 
1.55 
1.56 
1.55 

1.40 
1.40 
1.40 
1.40 
1.40 

1.40 
1.40 
1.40 
1.40 
1.40 

1.38 
1.36 
1.30 
1.30 
1.30 

1.30 
1.30 
1.30 
1.30 
1.30 
1.30 

1.18 
1.15 
1.15 
1.16 
1.15 

1.15 
1.20 
1.20 
1.20 
1.20 

1.20 
1.20 
1.20 
1.20 
1.20 

1.20 
1.20 
1.20 
1.20 
1.20 
1.20 

i.ao 

12 ; 

1.20 

13 

1.20 

14 V 

1.18 

15 

1.15 

16 

1.15 

17 

1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.22 

1.25 
1.32 
1.30 
1.20 
1.20 

1.15 

18 

1.15 

19 

1.15 

20 

1.15 

21 

1.15 

22 

1.15 

23 

1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.15 

24 

1  15 

25 

1.12 

26 

1.10 

27 

1.10 

28 

1.10 

29 

1. 10 

ao 

MO 

31 

Daily  discharge,  in  gecond-feet,  of  Ford  Creek  near  Augusta,  Moni.,foT  1911. 


Day. 


1 
2 
3 
4 
5 

6 

7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

2r> 

27 
28 
2<J 
30 
31 


Mar. 


Apr. 


May. 


21 
21 
27 
36 
42 

44 
42 
36 
34 
34 

34 

34 
34 
34 
107 

97 
80 
72 
62 
62 

62 
62 
62 
62 
62 

67 
62 
62 

67 
68 


June. 


100 
107 
114 
103 
100 

100 
114 
114 
100 
100 

100 

89 


July. 


Aug. 


Note.— Daily  discharge  Mar.  23  to  July  27  determined  from  a  rating  curve  fairly  well  defined;  discharire 
July  28  to  Sept.  30  determined  by  indirect  method  for  shifting  channels;  discharge  Mar.  1  to  22  estimated. 
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Monthly  discharge  of  Ford  Creek  near  AugueUif  Mont.,  for  1911. 
[Drainage  area,  18  square  miles.] 


81 


Discharge  in  second-feet. 

Run-off. 

Month. 

VftTtminn. 

Minimum. 

Mean. 

Per 
square 
mile. 

Depth  In 

inches  on 

drainage 

area. 

Total  to 
acro-feet. 

Accu- 
racy. 

Jfuioary  

a  10 

a  10 

oil.  3 
15.4 
52.5 
79.2 
32.9 
20.3 
16.0 

a  13 

0.550 
.556 
.628 
.K56 
2.92 
4.40 
1.83 
1.13 
.889 
.722 
.556 
.444 

0.64 

.58 

.72 

.96 

3.37 

4.91 

2.11 

1.30 

.99 

.83 

.62 

.51 

615 

D 

February 

555     I). 

Msrrh. 

695  1  C 

April 

28 
107 
114 

44 

26 
18 

13 
21 

47 
26 
17 
13 

91ft 

3.230 

4,710 

2,020 

1,250 

952 

799 

595 

492 

iJ. 

mSv.:::.:::::::  ::   : 

B. 

June 

B. 

July 

B. 

August 

r. 

8«pt4ffnb«r 

r. 

October 

C. 

NoTonber 

a  10 
a8 

D. 

December 

D. 

The  year 

23.2 

1.29 

17.54 

16,800 

a  Estimated. 
SMITH  CRBXK  HEA&  AtrQUStA,  MOVT. 

Location. — ^At  a  point  1  mile  above  J.  W.  Nixon's  ranch,  16  miles  southwest  of 
Augusta,  Mont. 

Kecoxdfl  available.— April  14,  1906,  to  December  31,  1911. 

Drainage  area. — 26  square  miles. 

Gage.— Inclined  staff  fastened  to  a  bowlder  on  the  left  bank  just  above  the  ford. 

Channel. — Shifts  during  high  stages. 

Discharge  measurements. — Made  by  wading. 

Winter  flow. — Open  entire  year. 

Diversions. — ^The  ordinary  summer  flow  of  this  creek  is  practically  all  used  for  irriga- 
tion, but  no  water  is  diverted  above  the  gaging  station. 

Discharge  measurements  of  Smith  Creek  near  Augusta,  Mont.,  m  1911. 


Date. 

Hydrographer. 

bei^^t. 

Dls- 
dbargfi. 

Date. 

Hydrographer. 

height- 

Dla- 
charge. 

Jzn    16 

X  C  Beebe 

Feet. 
0.38 
.48 
1.09 
1.26 
1.26 

13.4 

97 
135 
127 

June    9 
24 

July  28 
Oct.  27 

J.  C.  Beebe 

Feet. 
1.25 
.90 
.56 
.44 

5«.-A 

Mar.  21 
Msj  20 
Jooe    7 

do 

B  E  Jones 

B.  E.  Jones 

52 

R.Richards 

23 

J  C  Beebe 

W.  A.  TAmb. 

12.3 

7 

do 

8173*'— wsp  306—14- 
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SUBFACE  WATEB  SUPPLY,  19U,  PABT  VI. 


Daily  gage  height,  in  feet,  of  Smith  Creek  near  AuguMtay  Mont.,  for  1911. 
[Mrs.  J.  W.  Nixon,  observer.] 


Day. 

Mar. 

Apr. 

May. 

Juno. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 ' 

*0.5 
.5 
.5 
.5 
.5 

.5 
.6 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.55 

.56 

.6 
.65 
.7 
.7 

.8 

.75 

.7 

.7 

.7 

0.7 
.7 
.7 
.8 
.9 

1.0 
.95 
.9 
.9 
.9 

.9 
.85 
.9 
.95 
2.4 

1.7 

1.45 

1.3 

1.2 

1.1 

1.1 

1.05 

1.0 

1.0 

1.0 

1.0 

1.0 

1.1 

1.1 

1.15 

1.5 

1.75 

1.8 

1.7 

1.6 

1.4 

1.3 

1.25 

1.35 

1.25 

1.2 

1.2 

1.15 

1.15 

1.1 

1.1 

1.0 
1.0 
1.0 
1.0 
.9 

.9 
.9 
.85 
.9 
.9 

.9 
.85 

.85 
.85 
.8 

0.8 
.8 
.8 
.75 
.75 

.7 

.7 

.65 

.65 

.65 

.65 
.65 
.65 
.65 
.7 

.7 

.65 

.65 

.65 

.65 

.65 
.6 
.6 
.6 
.55 

.55 
,55 
.55 
.6 
.5 
.5 

0.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 

.6 
.5 
.5 
.5 
.5 

.5 
.6 
.5 
.6 
.5 
.5 

0.5 
.5 
.5 
.55 
.65 

.65 

.7 

.75 

.76 

.75 

.8 

.8 

.75 

.75 

.7 

.7 

.66 

.66 

.6 

.6 

.6 
.6 
.6 
.6 
.6 

.6 
.6 
.6 
.6 
.6 

0.6 
.65 

!56 

.55 

0.35 
.55 
.55 
.56 
.56 

.55 
.55 

0.45 

2  :::::::.: 

.45 

3 -. 

.45 

4 

.45 

5 

.45 

6 

7 

8 

9  

10 

11 

0.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.4 
.45 

.6 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 
.5 

.4 

12 

.S5 

13 

.35 

14 

.35 

15 

.35 

16 

.35 

17 

-35 

18 

.35 

19 

.35 

20 

.35 

21 

.35 

22 

.35 

23 

.35 

24 

.35 

25 ::.::..: 

.35 

26 

.35 

27 

.35 

28 

.35 

29. 

.35 

30 

.35 

31 

.35 

Daily  discharge,  in  second-feet,  of  Smith  Creek  near  Augusta,  Mont.,  for  1911, 

Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

6 
6 
6 
9 
12 

15 
15 
15 
15 
15 

15 
15 
15 
15 
15 
15 

15 
15 
15 
15 
15 

15 
15 
15 
15 
15 

15 
15 
15 
15 
15 

15 
15 
15 
15 
19 

19 
23 
28 
34 
34 

47 
40 
34 
34 
34 

34 
34 
34 
47 
62 

80 
71 
62 
62 
62 

62 
54 
62 
71 
414 

239 
176 
141 
119 
98 

9S 

89 
80 
80 
80 

80 
80 
98 
98 
108 
1S9 

252 
264 
239 
214 
164 

141 
130 
152 
130 
119 

119 

108 
108 
98 
98 

80 
80 
80 
80 
62 

62 
62 
54 
62 
62 

62 
54 
54 
54 
47 

47 
47 
47 
40 
40 

34 
34 
28 
28 
28 

28 
28 
28 
28 
34 

34 
28 
28 
28 
28 

28 
23 
23 
23 
19 

19 
19 
19 
15 
15 
1.^ 

15 
15 
15 
15 
15 

15 
15 
15 
15 
15 

15 
15 
15 
15 
15 

15 
15 
15 
15 
15 

15 
15 
15 
15 
15 

15 
15 
15 
15 
15 
15 

15 
15 
15 
19 
28 

28 
34 
40 
40 
40 

47 
47 
40 
40 
34 

34 
28 
28 
23 
23 

23 
23 
23 
23 
23 

23 
23 
23 
23 
23 

23 

as 

34 
23 
23 

23 
23 
23 
23 
23 

23 
23 
23 
23 
23 

23 
23 
23 
23 
23 

23 
23 
23 
23 
23 

23 
23 
23 
23 
19 
19 

19 
19 
19 
19 
19 

19 
19 
15 
15 
15 

15 
15 
15 
15 
15 

15 
15 
16 
15 
15 

15 
15 
15 
15 
16 

15 
15 
15 
15 
15 

12 

2 

12 

3 

12 

4  

12 

5 

12 

6 

9 

7 

9 

8 

9 

9 

9 

10 

9 

11 

9 

12 

7.5 

13 

7.5 

14 

7.5 

15 

7.5 

16 

7.5 

17 

7  5 

18 

7.5 

19 

7.5 

20 

7.6 

21 

7.5 

22 

7.5 

23 

7.5 

24  

7.5 

25 

7.5 

28 

7.5 

27 

7.5 

28 

7.5 

29 

7.5 

30 

7.5 

31 

7.5 

1    " 

Note.— Dally  diacharge  determined  from  a  rating  curve  well  defined  below  165  second-feet.    Discharge 
estimated  Mar.  1  to  10. 
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Monthly  dUdtaarffe  of  Smith  Creek  near  Augusta^  Mont,  y  for  1911. 
[Dnioage  stm,  as  square  mJleB.) 


Month. 


Disdiarge  in  seoond-feet. 


Maximum. 


MixLfamun. 


Mean. 


Per 
square 
mile. 


Run-off. 


Depth  In 

inches  on 

drainage 

area. 


Total  hi 
acre>feet. 


Aocu- 
iBcy. 


Jannary 

February... 

March 

AprU 

May 

June 

July 

August 

.September., 
October.... 
XoTember.. 
December.. 


Theysar. 


16 
47 
414 

264 
47 
15 
47 
34 
19 
12 


16 
34 

47 
15 
16 
15 
19 
15 
7.5 


•  10.0 
a  8.0 
9.5 
21.0 
98.8 
110 
28.5 
15.0 
28.3 
23.3 
15.9 
8.52 


0.885 
.308 
.365 
.808 
3.80 
4.23 
1.10 
.577 
1.09 
.896 
.612 


414 


31.5 


1.21 


0.44 

.32 

.42 

.90 

4.38 

4.72 

1.27 

.67 

1.22 

1.03 

.68 


16.43 


615 

444 

584 

1,250 

6,080 

6,550 

1,750 

922 

1,680 

1,430 

946 


22,800 


a  Esthnated. 


MARIAS  RIVER  BASIN. 


MARIAS  RIVXR  HEAR  SHELBY.  MOVT. 

Location. — At  the  highway  bridge  near  James  A.  Johnson's  ranch,  7  miles  south  of 
Shelby,  Mont. 

Records  available.— April  4, 1902,  to  June  30, 1906;  March  21  to  December  31, 1911. 

Drainage  area. — 2,610  square  miles. 

Gages. — ^A  standard  chain  gage  fastened  to  the  up-stream  guardrail  of  the  bridge  was 
read  during  1905-6;  a  Bristol  automatic  and  a  staff  gage  were  set  when  the 
station  was  reestablished  in  1911.  The  new  gages  are  at  practically  the  same 
datum  as  the  old  gage. 

ChanneL — Straight  for  100  yards  above  and  200  yards  below  the  station;  right  bank 
sandy,  sloping,  and  liable  to  overflow;  left  bank  high  and  protected  by  sheet 
piling  and  a  plank  wall.  Bed  composed  of  sand  and  gravel  with  some  cobble- 
stones. Liable  to  shift  after  freshets.  Only  one  channel  at  all  stages.  Current 
is  of  moderate  velocity  and  sets  toward  the  left  bank  as  it  rounds  a  sharp  curve 
some  distance  above. 

Discharge  measureznents. — Made  from  highway  bridge,  lower  chord  of  which  is 
about  15  feet  above  low  water. 

Winter  flow. — ^Affected  by  ice. 

Discharge  meeaurementa  of  Marias  River  necir  Shelby,  Mont.,  in  1911. 


Date.           Bydrographer. 

b^t. 

charge. 

Date. 

Hydrographer. 

hei^L 

Dis- 
charge. 

}tBI.  21 

C  S  Heidei. 

a  5. 91 
6.0 
5.08 

1,170 
2.2(50 
2,430 

Aug.  14 
Oct.     3 

18 

J.  C.  Beebe 

Feet. 
3.59 
4.42 
3.96 

8ec.-ft. 

810 

May  13 

do 

do 

r.  S.  Heldel 

1,770 

June  28» 

B.  E.  Jones 

1.120 

o  loe  present. 


b  New  chain  gage  placed  same  datum  as  staff  but  different  section. 
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SUBFACE   WATEB  SUPPLY,  19U,  PABT  VI. 


Daily  gage  height,  in  feet,  of  Maria$  River  near  Shelby,  Mo7U.,/or  1911, 
[Orin  Hu^es,  obsenrer.) 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

■Sept. 

Oct. 

Nov. 

Dec. 

1 

4.6 
4.6 
4.8 
5.0 
5.4 

5.8 
5.76 
5.6 
5.6 
5.5 

5.3 
5.2 
5.1 
5.2 
5.4 

6.95 
7.75 
7.25 
6.65 
6.15 

6.7 

6.7 

5.6 

6.55 

5.55 

5.45 

5.3 

5.2 

5.15 

5.15 

5.25 

5.6 

6.05 

6.55 

6.7 

6.5 

6.2 

5.95 

5.95 

5.9 

5.7 

6.7 

6.75 

5.95 

5.95 

6.95 

6.9 

5.7 

6.45 

6.35 

6.25 

6.2 

5.35 

6.65 

6.1 

6.7 

6.35 
5.66 
5.1 

6.0 
4.8 
4.7 
4.6 
4.6 

4.4 
4.3 
4.2 
4.2 

4.1 

4.0 
3.9 
3.8 
3.8 
3.7 

3.8 
3.8 
3.7 
3.7 
3.7 

3.7 
3.7 

"'z'h' 

3.6 

3.5 
3.5 
3.4 
3.4 
3.4 
3.4 

3.5 
3.7 
3.8 
3.8 
3.7 

3.6 
3.7 
3.7 
3.9 
3.8 

3.9 
3.8 
3.7 
3.6 
3.6 

3.5 
3.5 
3.4 
3.4 
3.3 

3.3 
3.2 
3.3 
3.4 
3.3 

3.3 
3.4 
3.4 
3.3 
3.2 
3.2 

3.1 
3.1 
3.0 
3.8 
•4.7 

6.6 
6.1 
6.4 
6.1 

5.0 
5.1 

'*"5."6' 
4.7 

4.5 
4.6 
4.5 
4.4 
4.3 

4.2 
4.3 

""i.V 
4.6 
4.4 

4.4 

4.3 
4.4 
4.4 
4.4 

4.3 

4.2 
4.1 
4.1 
4.1 
4.0 

3.9 
3.8 
3.7 
3.7 

3.8 

4.0 

3.9 

3.95 

3.9 

3.9 

3.85 

3.85 

3.8 

3.8 

3.75 

3.7 
3.6 
3.6 
3.7 
3.7 
3.65 

3.65 

3.6 

3.6 

3.6 

3.55 

3.55 

3.4 

3.3 

2.9 

2.7 

2.9 
3.3 
3.5 
3.8 
3.8 

3.85 

3.9 

4.1 

4.2 

4.3 

........ 

4.5 
4.5 

4.4 

4.35 
4.2 
4.2 
4.1 

4.1 

2 :::::::::::: •  ::::; 

4.0 

3 1 

4.05 

4 ' 

4.05 

6 1 

3.95 

, 1 

3.95 

7 ' 

3.9 

8 

3.95 

9 

3.95 

10 

11 

12 1 

3.8 

13:..:::::.:: c::.::: 

3.8 

14 ' 

3.85 

15 

3.7 

16 

3.7 

17  

3.7 

18  - . 

3.75 

19  

3.8 

20 

3.9 

21 

3.85 

22 

3.8 

23 

4.4 

4.35 

4.7 

5.0 
5.2 
5.05 
5.05 
4.7 

3.9 

24 

3.85 

25 

3.8 

26 

27 

3.7 
3.7 

28 

29 

30 

31  . 

Note.— Gage  heights  Nov.  12  to  30  distorted  by  ice. 

Daily  discharge ^  in  second-feet,  of  Marias  River  near  Shelby,  Mont.,  for  1911. 


Day. 


Apr.       May.      June.      July.      Aug.      Sept.       Oct.       Nov. 


1,830 
1,830 
2,070 
2,310 
5 2,830 


3,380 

V 3,310 

8 : !  3,100 

9 !  3,100 

10 j  2,960 


U. 
12. 
13. 
14. 
15. 

16., 
17. 


18 1 1 

19        ' 

20 

21 1     

22 

23 

1,610 
1.560 
1,950 

2.310 
2,570 
2,380 
2,380 
1,950 

! 

24 

25 

26 

27 

28 

29 

30 

31 

2,700 
2,570 
2,440 
2,570 
2,830 

4,990 
6,110 
5,410 
4,570 
3,870 

3,240 
3,240 
3,100 
3,030 
3,030 

2,900 
2,700 
2,570 
2,500 
2,500 
2,640 


2,960 
3,730 
4,430 
4,640 
4,360 

3,940 
3,590 
3,590 
3,520 
3,240 

3,240 
3,310 
3,590 
3,590 
3,590 

3,520 
3,240 
2,900 
2,760 
2,640 

2,570 
2,760 
3,030 
3,800 
4,640 

4,150 
3,170 
2,440 
2,440 
2,310 


2,310 

760 

2,070 

910 

1,950 

1,000 

1,830 

1,000 

1,720 

910 

1,610 

830 

1,500 

910 

1,390 

910 

1,390 

1,090 

1,290 

1,000 

1,190 

1,090 

1,090 

1,000 

1,000 

910 

1,000 

830 

910 

830 

1,000 

1,000 

910 

910 

910 

910 
910 
870 
830 
830 

750 
750 
680 
680 
680 
680 


750 
750 
680 
080 
610 

610 
540 
610 
680 
610 

610 


610 
540 
540 


480 

480 

430 

1,000 

1,950 

4,360 
3,800 
2,830 
2,440 
2,380 

2,310 
2,440 
2,380 
2,310 
1,950 

1,720 
1,830 
1,720 
1,610 
1,500 

1,390 
1,500 
1,520 
1,640 
1,570 

1,500 
1,610 
1,720 
1,610 
1,610 


1,600 
1,610 
1,610 
1,610 
1,500 

1,390 
1,290 
1,290 
1,290 
1,190 

1,090 

1,000 

910 

910 

1,000 

1,190 
1,000 
1,140 
1,090 
1,090 

1,040 
1,040 
1,000 
1,000 
955 

910 
830 
830 
910 
910 
870 


Note.— Daily  discharge  determined  from  a  rating  curv^e  well  defined  between  750  and  2,960  seoond-lieeu 
Discharge  estimated  Nov.  12  to  30  and  for  days  for  which  gage  heights  are  missing. 
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Monthly  diiduarge  of  Marias  River  near  Shelby ^  Mont.  ^  for  191  i. 
[Drainage  area,  3,610  square  miles.] 


Month. 


Discbarge  in  second-feet. 


Maximum. 


April  23-30. 

Jonel 

July 

August 

September.. 

October 

November. . 
December.. 


The  period. 


2,570 
6,110 
4,640 
2,310 
1,090 
4,360 
1,610 
870 


Minimum. 


1,560 
1,830 
2,310 
680 
540 
430 
830 
250 


Mean. 


2,090 
3,100 
3,390 
1,150 

779 
1,850 
1,130 

427 
a250 


Per 
square 
mile. 


0.801 
1.19 
1.30 
.441 
.298 
.709 
.433 
.164 
.096 


Run-off. 


Depth  in 

inches  on 

drainage 

area. 


0.24 
1.37 
1.45 
.51 
.34 
.79 
.50 
.18 
.11 


Total  in 
acre-feet. 


33,200 
191,000 
202,000 
70,700 
47,900 
110,000 
09,500 
25,400 
15,400 


766,000 


Accu- 
racy. 


a  Estimated. 
TWO  MSDIOUTE  BIVIB  AT  FAKILT,  MOVT. 

Location.— In  the  NE.  }  NE.  }  sec.  2,  T.  31  N.,  R.  9  W.,  at  the  Holy  Family  Miaeion, 
16  miles  southeast  of  Browning,  Mont.,  and  about  6  miles  above  the  mouth  of 
Badger  Creek,  the  nearest  tributary. 

Becorda  available.— April,  1907,  to  December  31,  1911. 

Drainage  area. — 368  square  miles. 

Gage.— Standard  chain  on  the  east  bank  of  the  stream  directly  back  of  the  Mission 
buildings;  datum  of  gage  was  lowered  0.95  foot  July  21,  1908. 

Channel.— Gravel . 

Discharge  measurements. — Low- water  measurements  made  by  wading  at  section 
near  the  gage;  high- water  measurements  must  be  made  from  the  old  wagon  bridge 
about  3  miles  above  the  Mission. 

Winter  flow.— Affected  by  ice. 

Diversions  and  storage.— Water  is  diverted  at  a  point  about  2  miles  above  the 
gage  by  a  ditch  which  supplies  water  for  about  100  acres  of  land  on  the  farm  at  the 
Holy  Family  Mission.  The  United  States  Reclamation  Service  has  under  con- 
struction a  project  which  will  use  about  200  second-feet  of  water  for  irrigating  land 
north  of  the  stream  for  the  Blackfeet  Indians.  The  water  will  be  diverted  near 
the  mouth  of  Little  Badger  Creek,  a  small  tributary  entering  from  the  south  above 
the  station.  A  storage  reservoir  will  be  built  at  Two  Medicine  Lake  near  the 
headwaters  of  the  stream  to  augment  the  low-water  flow. 

Accuracy. — Results  at  this  station  are  good  except  during  the  winter  months. 

Discharge  measurements  of  Two  Medicine  River  at  Family ^  Mont.,  in  1911. 


Date. 

Hydrographer. 
B.E  Jones 

Gage 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gace 
height. 

Dis- 
charge. 

Jan.     la 

Fett 
4.32 
1.56 
3.68 

Sec.-ft. 

53 

72 

1,170 

June  12 
July  14 

B.  E.  Jonee 

Feet. 
3.05 
2.25 

Sec.-ft. 
1,400 
324 

Sfar.  16 

do 

^^ 

W.  A.  Lamb 

May  11 

aloe  at  t 
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SURFACE  WATER  SUPPLY,  1911,  PART  VI. 


Daily  gage  height,  in  feet y  of  Two  Medicijie  River  at  Family,  Mont.  ^  for  1911. 
IWalter  Oweos,  obnrrw.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aii«. 

Sept. 

Oct. 

Nov. 

1 1 

2.3 
2.2 
2.1 
2.0 
1.9 

1.9 

1.95 

2.0 

2.05 

2.25 

2.2 
2.1 
2.1 
2.0 
2.0 

2.2 

2.55 

2.75 

2.7 

3.1 

3.6 
3.8 
3.6 
3.4 
3.9 

4.2 
4.2 
3.5 
3.3 
3.15 

3.2 
3.4 
3.6 
3.8 
4.3 

4.6 
3.9 
4.0 
4.2 
3.6 

3.45 
3.5 
3.6 
3.7 
3.6 

6.8 
5.2 
4.6 
4.3 
4.0 

3.7 
3.8 
3.6 
3.5 
S.3 

3.3 
3.2 

3.3 
3.2 
3.3 
3.35 

3.8 
4.3 
4.5 
4.5 
4.2 

4.0 
4.0 
3.9 
3.7 
3.7 

3.8 
4.0 
3.9 
4.0 
3.9 

3.8 
3.8 
3.5 
8.5 
3.45 

3.35 

3.4 

3.35 

3.45 

3.8 

3.3 

3.25 

3.2 

3.05 

3.05 

2.05 

2.85 

2.8 

2.75 

2.7 

2.75 

2.65 

2.6 

2.6 

2.5 

2.4 

2.35 
2.3 
2.25 
2.25 

2.2 

•  2.25 
2.25 
2.2 
2.15 

2.15 

2.1 

2.05 

1.9 

2.0 

1.95 
1.95 
1.8 
1.9 
1.85 
1.95 

1.0 

1.85 

1.9 

1.85 

1.85 

1.9 

1.95 

1.95 

2.0 

2.1 

2.0 

1.95 

1.95 

1.95 

1.9 

1.85 

1.85 

1.8 

1.8 

1.85 

1.8 

1.8 

1.75 

1.75 

1.8 

1.8 

1.8 

1.75 

1.7 

1.6 

1.7 

1.7 

1.66 

1.6 

3.4 

3.6 

3.3 

3.15 

3.0 

3.05 

3.1 

3.2 

3.15 

3.1 

3.0 

2.9 

2.95 

2.8 

2.65 

2.65 

2.45 

2.45 

2.6 

2.6 

2.65 

2.7 

2.75 

2.8 

2.65 

2.55 

2.5 

2.5 

2.6 

2.55 

2.5 

2.4 

2.35 

2.3 

2.25 

2.2 

2.15 

2.16 

2.2 

2.35 

2.25 

2.2 

2.2 

2.2 

2.15 

2.1 

2.0 

1.05 

1.95 

2.0 

2.05 

2.0 

i.a5 

1.9 

1.85 

1.85 

1.9 

1.85 

l.S 

2 

1.8 

3 '    

1.8 

4:::::::::::::::::::::::::::i:::::::: 

1.8 

6 

1.75 

6 

1.7 

7 

1.75 

8 

2.5 
1.5 
1.4 

1.9 

2.3 

1.45 

1.5 

1.5 

1.6 
1.6 
1.6 
1.7 
1.8 

2.0 

2.2 

2.35 

2.6 

2.6 

2.25 

2.2 

2.0 

2.05 

2.25 

2.3 

1.8 

9 

1.75 

10 

1.75 

11 

l.S 

12 

13 

14 

15 

16 

17 ... 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Note.— Gage  heights  distorted  by  Icse  Mar.  8  to  12. 

•  Daily  dischnrge,  in  second-feet,  of  Tvjo  Medicine  River  at  Family^  Mont.,  for  1911, 


Day. 

Mar. 

Apr.  1 

May. 

June. 

July. 

Aug. 

Sept. 

OcL 

Nov. 

1 

50 
50 
51 
51 
52 

52 
53 
54 
5o 
56 

57 
58 
58 
65 
65 

84 
84 
84 
107 
135 

202 

280 
350 
480 
480 

302 
280 
202 
221 
302 
325 

325 
280 
240 
202 
167 

167 
184 
202 
221 
302 

280 
240 
240 
202 
202 

280 
452 
565 
535 

•   785 

1,150 
1,320 
1,150 
1,000 
1,400 

1,680 

1,680 

1,0S0 

925 

820 

855 
1,000 
1,150 
1,320 
1,770 

2,040 
1,400 
1,490 
1,680 
1,150 

1,040 
1,080 
1,160 
1,230 
1,150 

4,140 
2,620 
2,040 
1,770 
1,490 

1,230 
1,320 
1,150 
1,080 
925 

925 
855 
925 
855 
925 
962 

1,320 
1,770 
1,950 
1.9.50 
1,680 

1,490 
1,490 
1,400 
1,230 
1,230 

1,320 
1,490 
1,400 
1,490 
1,400 

1,320 
1,320 
1,080 
1,080 
1,040 

.  962 
1,000 
962 
1,040 
1,320 

925 
890 
855 
752 
752 

988 
62,5 
595 
565 
635 

565 
608 
480 
480 
425 

875 
350 
325 
302 
302 

280 
302 
302 
280 
260 

260 
240 
221 
167 
202 

184 
184 
135 
167 
151 
184 

167 
151 
167 
151 
151 

167 
184 
184 
202 
240 

202 

184 
184 
184 
167 

151 
161 
135 
135 
151 

135 

136 
121 
121 
135 

136 
136 
121 
107 
84 
107 

107 

96 

84 

1.000 

1,150 

925 

820 
720 
752 

785 

855 
820 
785 
720 
655 

688 

695 
508 
452 
400 

400 
480 
480 
506 
535 

665 
696 
606 
452 
425 

425 
426 
462 
425 
376 

350 
325 
302 
280 
260 

280 
280 
360 
302 
280 

280 
280 
260 
240 
202 

184 
184 
202 
221 
202 

184 
167 
161 
161 
167 
151 

135 

2 

136 

3 

135 

4 

135 

6 

121 

6 

107 

121 

8 

135 

9 

121 

10 

121 

11 

135 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

NOTB.— Daily  discharge  determined  from  a  weU-deflned  rating  oorve.  Discharges  Mar.  1  to  12  estimated. 
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MonMy  discharge  of  Two  Medicine  Hirer  at  Family,  Mont.,  for  1911, 
[Dnliiage  area,  368  square  miles.] 


Ditoharge  in  lecond-feet. 

Per 
square 
mile. 

Run-off. 

Month. 

Maximum. 

Mfnlmom. 

Mean. 

Depth  in 

Inches  on 

drainage 

ar«a. 

Total  in 
acre-feet. 

Accu- 
racy. 

Jaznurr 

50 

50 

153 

609 

1.380 

1.260 

353 

153 

596 

268 

120 

90 

0.136 

.136 

.416 

1.65 

3.75 

3.42 

.959 

.416 

1.62 

.728 

.326 

.244 

0.16 
.14 

.48 

1.84 

4.32 

3.82 

1.11 

.48 

1.81 

.84 

.36 

.28 

3,070 

2,780 

9,410 

36.200 

84,800 

75,000 

21,700 

9,410 

36,500 

16,500 

7,140 

5,530 

c- 

Febmary ■ 

c. 

MarS!!:.::::::::;::::::::; 

480 
1,680 
4,140 
1.950 

968 

240 
1,150 

452 

B. 

Anril 

167 
855 

752 
135 

84 
84 
151 

A. 

Hv^.                 : 

B. 

S..:::..:::   : 

A. 

JzUy 

A. 

Anfcst::::::::::;::::::::;: 

A. 

Sntmbo* 

A. 

oSSr!:...::::::::::::::; 

A. 

yi*f«m\nK 

C. 

DeeamlMr 

D. 

The  year 

4,140 

424 

1.15 

15.64 

307,000 

Nor.— Means  for  January,  February,  and  December,  estimated;  mean  for  period  Nov.  12-30  estimated 
atll5  8eeond-reet. 

BADOSK  CaXEK  ITBAB  FAMILY,  MOMT. 

Loeatloxi.— In  the  NE.  \  eec.  19,  T.  31 N.,  R.  8  W.,  near  the  road  croesing,  4  milee  east 

of  Family,  Mont. 
Becorda  available.— April  20,  1907,  to  December  31,  1911. 
Drainage  area.— 224  square  miles. 
Gage.— Chain.    The  original'staf!  gage  established  April  20,  1907,  and  bench  marks 

were  washed  out  in  June,  1908,  and  a  new  gage  was  established  July  22, 1908, 

about  400  feet  farther  upstream  and  at  a  different  datum;  as  the  bench  mark  was 

also  destroyed  the  relation  between  the  two  gages  could  not  be  determined.    The 

gage  was  again  wadied  out  on  May  25, 1909,  and  was  reset  at  a  different  datum 

and  400  feet  below  the  old  Piegan  Mission  crossing. 
ChaaneL— Two  chamiels  at  both  medium  and  low  stages;  at  high  stages  the  stream 

flows  in  several  channels. 
Biaeharge  measurementa. — ^High-water  measurements  made  from  a  cable  4  milee 

above  the  gage;  low-water  measurements  can  be  made  by  wading  at  the  ford 

above  the  gage. 
Divenlons.— The  United  States  I^clamation  Service  proposes  to  divert  the  natural 

flow  of  Badger  Creek  to  irrigate  land  in  the  eastern  part  of  the  Blackfeet  Indian 

Reservation  north  of  Birch  Creek. 
Aocoracy. — High-water  measurementa  are  only  &ir;  low-water  records  are,  however, 

good. 

Discharge  measurements  of  Badger  Creek  near  Family,  Mont.,  in  1911. 


Date. 

Hydrograpber. 

Gage 
heigLt. 

Dla- 
charge. 

'    Date. 

Hydrograpber. 

Oaee 
height. 

Dis- 
charge. 

Jan.     la 

B.  B  Jones    

Ftei. 
3.8 
5.52 
4.80 
5.07 

See.-fi.    1 

30      Jnne  27 

W.A.Lamb 

Feet. 
4.79 
4.24 

3.86 
4.47 

Sec.-ft. 

557 

Iter.  16e 
May  11 

do 

do 

do 

576 
809 

!  July  14 
Aug.  30 
Oct.  16 

do 

B  £.  Jones  

209 
146 

June  11 

do 

368 

aloe  measurement. 
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Daily  gage  height,  in  feet,  of  Badger  Creek  near  Family,  Mont. ,  for  1911, 
[Oliver  J.  Racine,  obaorer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

3.85 
3.85 
3.85 
3.85 
3.85 

3.8 

3.75 

3.75 

3.75 

3.8 

3.9 
3.9 
3.85 
3.85 
3.85 

3.9 
3.95 
4.0 
4.15 
4.25 

4.5 

4.55 

4.7 

4.7 

4.75 

4.9 
4.85 
4.75 
4.65 
4.55 

4.55 
4.7 
4.75 
4.85 
4.85 

4.95 
5.0 
5.0 
5.0 
4.86 

4.8 
4.8 
4.85 
4.9 
5.1 

5.35 
5.25 
5.15 
5.0 
4.95 

4.95 
5.0 
5.0 
4.95 
4.85 

4.8 

4.75 

4.7 

4.65 

4.75 

4.95 

6.2 

5.35 

5.4 

5.3 

5.15 

5.1 

5.15 

5.1 

5.1 

5.1 

5.15 

5.1 

5.15 

5.2 

5.06 

5.0 
4.95 
4.9 
4.85 
4.85 

4.8 
4.8 
4.85 
5.0 
4.95 

4.9 
4.85 
4.8 
4.75 
4.8 

'  *4.'7" 

4.5 

4.5 

4.45 

4.4 

4.35 

4.4 

4.4 

4.35 

4.3 

4.3 

4.25 
4.25 
4.25 
4.2 
4.2 

4.2 
4.2 
4.15 
4.15 
4.1 

4.1 

4.05 
4.05 
4.05 
4.05 
4.1 

4.1 
4.1 
4.1 
4.15 

4.1 
4.1 
4.1 
4.1 
4.1 

4.1 
4.1 
4.1 
4.1 
4.05 

4.05 

4.0 

3.95 

3.9 

3.95 

3.9 
3.9 
3.9 
3.9 
3.9 

3.9 
3.9 
3.9 
3.9 
3.9 
3.0 

3.9 

3.95 

4.0 

4.3 

4.96 

4.85 
4.85 
4.86 
4.85 
4.85 

4.9 

4.85 

4.9 

4.85 

4.8 

4.76 
4.7 
4.05 
4.6 
4.65 

4.7 
4.7 
4.7 
4.7 
4.65 

4.65 
4.65 
4.65 
4.65 
4.7 

4.7 
4.7 
4.7 
4.6 
4.6 

4.6 
4.6 
4.5 
4.45 
4.4 

4.45 
4.5 
4.6 
4.6 

4.5 

4.6 

4.25 

4.3 

4.4 

4.4 

4.4 

4.4 

4.35 

4.3 

4.3 

4.2 
4.2 
4.2 
4.2 
4.2 
4.2 

4.2 

2 

4.2 

8 

4.2 

4 

4.2 

5 

4.2 

6...           .    . 

4.2 

7 

4.25 

-8 

4.3 

9 

4.3 

10 

4.4 

11 

4.4 

12 

13 

14 

15 

16 

17 

18 

19 

3.9 
3.9 

4.0 

4.0 

3.95 

3.95 

3.9 

3.85 

3.85 

3.9 

3.9 

3.85 

3.85 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

80 

31 

Note.— Gage  heights  distorted  by  ice  Mar.  19  to  31  and  Nov.  7  to  11. 

Daily  discharge,  in  second-feet ,  of  Badger  Creek  near  Family,  Mont.,  for  1911. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

25 
28 
31 
34 
37 

40 
43 
46 
49 
52 

56 
58 
61 
65 
69 

73 

78 
83 
88 
93 

98 
103 
108 
113 
118 

123 
128 
133 
138 
142 
146 

150 
150 
150 
150 
150 

140 
132 
132 
132 
140 

160 
160 
150 
150 
150 

160 
172 
185 
232 
270 

385 
412 
600 
500 
532 

635 
600 
532 
470 
412 

412 
500 
632 
600 
600 

675 
715 
715 
716 
600 

666 
565 
600 
635 
805 

1,060 
958 
855 
716 
675 

675 
715 
715 
675 
600 

565 
532 
600 
470 
532 
675 

905 
1,060 
1,120 
1,010 

855 

805 
855 
805 
805 
805 

855 
805 
855 
905 
760 

715 
675 
635 
600 
600 

665 
565 
600 
715 
676 

635 
600 
565 
532 
565 

632 
500 
470 
440 
412 

385 
385 
360 
335 
312 

335 

335 
312 
290 
290 

270 
270 
270 
250 
250 

250 
250 
232 
232 
215 

215 
200 
200 
200 
200 
215 

215 
215 
216 
232 
224 

215 
215 
216 
216 
215 

215 
215 
215 
215 
200 

200 

185 
172 
160 
172 

160 
160 
160 
160 
160 

160 
160 
160 
160 
160 
160 

160 
172 
186 
290 
675 

000 
600 
600 
600 
600 

635 
600 
636 
600 
665 

533 
600 
470 
440 
470 

500 

600 
500 
600 
470 

470 
470 
470 
470 
600 

500 

2  

500 

3 

500 

4 

440 

5 

440 

6 

440 

7          

440 

8 

385 

9 

360 

10 

335 

11 

360 

12 

385 

13 

440 

14    

440 

15 

385 

16 

885 

17 

270 

18 

290 

19          .     

335 

20 

335 

21 

335 

22        

335 

23 

312 

24 

290 

26 

290 

26 

2S0 

27 

250 

28 

250 

29 

250 

30 

260 

31 

250 

Note.— Daily  discharge  determined  from  a  rating  curve  well  deOned  between  140  and  900  seoond-feet. 
Difloharges  estimated  Mar.  1  to  31. 
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Monthly  discharge  of  Bcuiger  Creek  near  Family,  Mont.,  for  1911. 
[Drainage  ares,  224  aqoare  mfles.] 


Month. 


January 

February. . . 

March 

April 

May 

June 

July 

August 

September. 
October.... 
November.. 
December.. 


The  year. 


Discharge  in  second-feet. 


Maximum. 


146 
635 
1,060 
1,120 
532 
232 
675 
600 


1,120 


Minimum. 


25 
132 
412 
632 
200 
160 
160 
250 


Mean. 


0  30 
a  25 
•  79.0 

273 

650 

748 

304 

190 

493 

356 
a  176 
«  75 


284 


Per 
square 
mile. 


0.134 
.112 
.353 
1.22 
2.90 
3.34 
1.36 
.848 
2.20 
1.59 
.781 
.335 


1.27 


Runmfl. 


Depth  in 
incnes  on 
drainage 


0.15 

.12 

.41 

1.36 

3.34 

3.72 

1.57 

.98 

2.46 

1.83 

.87 


17.22 


Total  in 
acre-feet. 


1,840 

1,390 

4,860 

16,200 

40,000 

44,500 

18,700 

11,700 

29,300 

21,900 

10,400 

4.610 


205,000 


Aoca- 
racy. 


a  Estimated. 
CXTTBAirX  OBESE  AT  CXJTBAHX.  MOVT. 

Location.— In  the  SW. J  SW. J  sec.  1,  T.  33  N.,  R.  6  W.,  half  a  mile  west  of  Cutbank, 
at  the  Great  Northern  Railway  bridge,  and  12  miles  above  the  mouth  of  Two 
Medicine  River. 

Becoxdfl  available. — ^August  4,  1905,  to  December  31,  1911. 

Drainage  area. — ^971  square  miles. 

Gage.— Chain  on  left  bank ;  moved  upstream  200  yards  August  31,1911.    New  datum. 

Channel. — Gravel;  shifts  in  flood. 

Discharge  measnrementB. — At  high  stages  made  from  a  cable  100  yards  below  the 
gage;  low-etage  measurements  made  by  wading. 

Winter  flow. — Affected  by  ice. 

Divezviona. — ^The  intake  of  the  Great  Northern  Railway's  pumping  station  is  located 
100  feet  below  the  gage;  the  average  quantity  pumped  is  about  14,000  gallons 
an  hour  for  18  hours  a  day,  equivalent  to  a  continuous  flow  of  0.4  second-foot. 

Accuracy. — Results  as  a  whole  are  good. 

Discharge  measuremerUs  of  Culhanh  Creek  at  Cutbank y  Mont.^  in  1911. 


Date. 

Hydrographer. 

beS^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

hei^t. 

Dis- 
ohai^. 

Jan.     6 

B.  E.  Jones 

Feet. 

3.65 
3.65 
4.00 

aec'fu 
15.6 
56 

337 

342 

709 

Aug     3 
Aug.  316 
Sept.  24 
Oct.  17 
Dec.  10 

JohnC.Beebe 

B.  £.  Jones 

Feet. 
3.52 
4.15 
4.78 
4.41 

«4.75 

'See.-ft. 
206 

Xar    18 

do 

do 

do          

59 

May  12 
12 

W.  A.  lAmb 

279 

B.  E.  Jones 

122 

June  13 

do 

do 

64 

a  Ice. 


^  New  gage  established;  new  datum. 
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Daily  gage  height,  injeel,  of  Culhank  Creek  at  Cutbanky  Mont, ^  for  1911 . 

[Chas.  Ferree,  observer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

3.56 
3.46 
3.36 
3.21 
3.21 

3.31 
3.26 
3.36 
3.31 
3.51 

3.56 
3.46 
3.36 
3.26 
3.16 

3.16 
3.24 
3.36 
3.38 
3.81 

3.36 
3.64 
3.61 
3.61 
3.56 

3.64 
3.66 
3.68 
3.66 
3.56 

8.51 
3.54 
3.54 
3.56 
3.56 

3.66 
3.86 
3.81 
3.71 
3.76 

3.66 
3.66 
3.66 
3.71 
3.86 

4.45 
4.70 
4.35 
4.10 
3.94 

3.86 
8.81 
3.86 
3.81 
3.76 

3.76 
3.76 
3.74 
3.68 
3.66 
3.64 

8.76 
3.96 
4.15 
4.20 
4.15 

3.98 
3.88 
3.94 
3.96 
.  3.86 

3.86 
3.96 
4.00 
3.97 
3.95 

3.95 
3.85 
3.83 
3.80 
3-.  75 

3.75 
3.85 
3.85 
4.15 
5.35 

4.30 
4.00 
4.30 
3.95 
3.86 

3.94 
3.82 
3.74 
8.66 
3.64 

3.64 
3.59 
3.59 
3.56 
3.52 

3.46 
3.44 
3.44 
3.44 
3.36 

8.38 
3.43 
3.48 
3.51 
3.41 

3.35 
3.33 
3.33 
3.33 
3.31 

3.28 
3.23 
3.23 
3.23 
3.23 
3.25 

8.30 
3.27 
8.42 
3.37 
3.34 

3.34 
3.47 
3.44 
3.47 
3.47 

3.47 

8.47 

3.4 

3.32 

3.32 

3.30 
3.23 
3.21 
3.19 
3.16 

3.11 
3.11 
3.13 
3.11 
3.11 

3.13 
3.16 
3.16 
3.11 
3.09 
3.03 

4.16 
4.12 
4.12 
4.38 
5.25 

5.65 
6.65 
5.20 
4.95 
4.82 

4.80 
4.78 
4.80 
4.80 
4.80 

4.78 
4.72 
4.70 
4.62 
4.60 

4.60 
4.60 
4.70 
4.75 
4.80 

4.75 
4.75 
4.70 
4.68 
4.60 

4.58 
4.65 
4.60 
4.58 
4.52 

4.50 
4.60 
4.50 
4.45 
4.45 

4.45 
4.42 
4.40 
4.40 
4.40 

4.40 
4.40 
4.40 
4.40 
4.40 

4.38 
4.35 
4.35 
4.42 
4.48 

4.40 
4.50 
4.52 
4.40 
4.38 
4.30 

4.40 

2 

4.50 

3 

4.02 

4  

4.52 

6 

4.4.S 

6 

4.50 

7 

8 



4.30 

9 

10 

11 

12 

13:::.:::.:: :::..: 

14 '  - 

15 

16 

17 

3.36 
8.31 
3.41 
8.61 

3.64 
3.68 
3.76 
3.56 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

4.05 
4.15 
3.66 
3.71 
3.71 

28 

29 

30 

31 

Note.— Oage  heights  distorted  by  loe  Nov.  1  to  7. 

Daily  discharge  in  second-feet  of  Cutbanh  Creek  at  CtUbank,  Mont.,  for  1911, 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1         .      ' 

290 
230 
182 
120 
120 

158 
138 
182 
158 
260 

290 
230 
182 
138 
102 

102 
130 
182 
194 
158 

•  182 
276 
822 
322 
290 

342 
356 
374 
356 
290 

260 
276 
276 
290 
290 

356 
530 
480 
394 
436 

356 
356 
326 
370 
534 

1,330 

1,700 

1,190 

840 

630 

534 
476 
534 
476 
423 

423 
423 
402 
343 
326 
309 

423 
655 
910 
980 
910 

680 
557 
680 
655 
634 

634 
655 
705 
668 
642 

642 
522 
500 
465 
412 

412 
522 
522 
910 
2,680 

1,120 
705 

1,120 
642 
534 

630 
488 
402 
826 
309 

809 
268 
268 
249 
223 

190 
180 
180 
180 
144 

152 
175 
200 
216 
165 

140 
132 
132 
132 
124 

114 

98 
98 
98 
98 
104 

120 
110 
170 
148 
136 

136 
195 
180 
196 
195 

195 
195 
160 
128 
128 

120 
98 
91 
86 
78 

66 
66 
70 
66 
66 

70 
78 
78 
66 
61 
50 

68 
58 
52 
112 
621 

949 
949 
572 
379 
296 

286 
276 
286 
286 
286 

276 
244 
234 
199 
190 

190 
190 
234 
260 
286 

260 
260 
284 
225 
190 

182 

2     .     1 

in 

3:: :::::::::::::::::::::::::..: 



190 

4 1 

182 

6    

160 

1 

6 

152 

7 

152 

8  .      

152 

9 ' 

135 

10 

135 

u   1 

135 

12 

125 

13 

118 

14       

118 

15 

118 

1 

u 

118 

17..: 

18 

182 
158 
206 
260 

276 
374 
436 
290 
440 

590 
736 
860 
356 
394 
394 

118 
118 

19 

118 

20   

118 

21 

112 

22 

104 

23   

101 

24 

125 

25 

145 

26 

118 

27 

152 

28 

160 

29     

118 

30 

112 

31 

90 

Note.— Dafly  discharge  determined  as  followa:  Indirect  method  for  shifting  channel  used  to  May  12: 
May  13  to  Aug.  31, from  a  fairly  well-defined  curve;  Sept.  1  to  Nov.  7  (new  location), from  a  poorly  d^ned 
curve. 
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Monthly  dUcharge  of  Cutbank  Creek  at  Cuibank,  Mont. ,  /or  1911, 
[DnlnaSB  sres,  971  aqoare  mllei.] 


Month. 


Diacbarge  In  aocond-feet. 


Maximum 


January 

Febraary... 
March 

^::::;;; 

Jane 

July 

Angodt 

September. 

October 

November.. 
December.. 


374 
1,700 
2,680 
630 
195 
949 
190 


The  year. 


2,680 


Minimum. 


102 
260 
412 
98 
50 
52 
90 


Mean. 


16.0 

16.0 
231 
222 
513 
728 
210 
116 
298 
134 

75 

50 


218 


Per 
square 
mile. 


0.016 
.016 
.238 
.228 
.528 
.750 
.216 
.119 
.307 
.138 
.0^7 
.052 


.224 


Run-f^. 


Depth  in 

incneson 

drainage 

area. 


0.02 
.02 
.27 
.25 
.61 
.84 
.25 
.14 
.34 
.16 
.09 
.06 


3.05 


Total  in 
acre-feet. 


984 
889 
14,200 
13,200 
31,500 
43,300 
12,900 
7,130 
17,700 
8,240 
4,460 
3,070 


158,000 


Accu- 
racy. 


NoTK.— Means  for  January,  February,  November  and  December  estimated;  mean  for  period  Mar.  1  to 
16  estimated  at  76  eeoond-feet. 

BIBCH  OBZXK  HEAB  DTTFTrSlEK,  MOVT. 

Location.— In  see.  28,  T.  29  N.,  R.  8  W.,  at  Shield's  ranch,  12  miles  uorthweet  of 

Dupuyer,  Mont.,  and  about  25  miles  above  the  junction  of  Birch  Creek  with  Two 

Medicine  River. 
Records  available.-~july  25,  1907,  to  December  31,  1911. 
Diainage  area. — 155  square  miles. 
Gage. — ^A  temporary  staff  gage  was  put  in  July  23, 1908,  about  200  feet  below  the  site 

of  the  original  gage,  which  had  been  washed  out  by  the  high  water  of  June,  1908. 

The  temx)orary  gage  was  used  until  October  1, 1908,  when  a  permanent  chain  gage 

was  installed  at  a  point  about  one-fourth  mile  farther  upstream. 
ChaxmeL — Shifts  at  high  stages. 
Diflchaxige  measurements. — ^Made  from  a  car  and  cable  three-fourths  mile  below 

the  gage.    At  low  stages  measurements  are  made  by  wading  just  below  the  cable 

section. 
Winter  flow. — ^Affected  by  ice. 
Diyenions. — ^A  number  of  ditches  divert  water  for  irrigation.    The  largest  of  these, 

owned  by  the  Ck>nrad  Investment  Co.,  diverts  water  about  half  a  mile  below  the 

station. 

Diteharge  m£asurements  of  Birch  Creek  near  Dupuyer  ^  Mont.,  in  1911. 


Date. 

hel^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

beigK. 

Dis- 
charge. 

Feb.  23 

C.  S.  Heidel 

Fut. 
5.57 

SeC'ft. 

36 

52 

299 

425 

Au£.    5 
Oct.     6 
Oct.  10 
Dec.     1 

R.Richards 

Heidel  and  Templeton 
C.  8.  Heidel 

Feet. 
4.70 
5.02 
4.96 
4.68 

Sec.-fi. 
148 

Mar.  18 
May  12 

June  27 

do 

do 

do 

228 
201 

R.  M.  Templeton 

142 

aloe 


Kot  made  at  regular  section. 
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SUBFACE   WATEE  SUPPLY,  1911,  PABT  VI. 


Daily  gage  height  j  in  feet,  of  Birch  Creek  near  Dujniyer,  MonJt.yjar  1921. 
[L.  O.  Kepple,  observer.] 


Day. 


Apr.       May, 


June. 


July. 


^ug. 

Sept. 

Oct. 

Nov. 

4.65 

4.45 

6.10 

4.70 

4.80 

4.46 

6.10 

4.70 

4.70 

4.46 

6.06 

4.66 

4.80 

4.45 

5.06 

4.65 

4.70 

4.50 

5.10 

4.70 

4.70 

4.76 

5.10 

4.66 

4.70 

6.60 

6.00 

4.65 

4.70 

6.55 

6.00 

4.60 

4.75 

6.65 

6.00 

4.60 

4.70 

6.70 

5.00 

4.45 

4.70 

6.85 

6.00 

4.36 

4.65 

6.90 

6.10 

4.30 

4.60 

6.86 

5.10 

4.30 

4.60 

6.65 

6.00 

6.05 

4.60 

6.66 

4.95 

6.05 

4.60 

6.46 

4.95 

5.00 

4.60 

6.40 

4.96 

5.10 

4.60 

5.35 

4.95 

6.15 

4.60 

6.26 

4.90 

6.20 

4.60 

6.30 

4.90 

4.70 

4.66 

6.25 

4.85 

4.65 

4.60 

6.20 

4.85 

4.60 

4.66 

6.20 

4.90 

4.60 

4.55 

5.20 

4.95 

4.60 

4.65 

6.20 

4.80 

4.60 

4.55 

5.16 

4.95 

4.60 

4.55 

6.20 

4.70 

4.60 

4.50 

6.15 

4.70 

4.60 

4.50 

6.16 

4.70 

4.60 

4.50 

5.15 

4.70 

4.60 

4.45 

4.70 

Dec. 


8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
26. 

26. 
27. 
28. 
29. 
30. 
31. 


4.39 
4.39 
4.32 
4.32  I 
4.32  , 

4.32  I 
4.32  ' 
4.39 
4.39 
4.39 

4.39 
4.32 
4.32 
4.39 
4.39 

4.39 
4.39 
4.55 
4.60 
4.70 

6.05 
6.20 
5.10 
5.05 
6.10 

6.35 
5.60 
6.40 
6.10 
6.05 


4.96 
4.95 
5.05 
6.25 
5.60 

5.85 
5.60 
6.55 
5.50 
5.50 

5.40 
5.35 
5.35 
5.25 
6.85 

6.4 

6.2 

6.1 

5.90 

6.75 

5.70 
6.60 
6.60 
6.55 
5.55 

6.50 
6.35 
5.25 
6.35 
5.40 
5.70 


'6.90 
6.35 
6.25 
6.15 

6.85 

5.70 
5. 75 
5.S5 
5.K."> 
5.85 

5.75 
5.75 
5.00 
6.75 
6.70 

5.70 
6.70 
6.55 
6.25 
6.10 


6.55 
5.55 
6.55 
6.50 
6.50 


6.40 
6.25 
6.25 
5.10 
5.05 

6.05 
5.10 
5.70 
5.55 
5.20 

4.95 

4.80 
4.80 
4.80 
4.80 

4.80 
4.75 
4.95 
4.90 
4.85 

4.80 
4.80 
4.90 
4.85 
4.75 

4.75 
4.70 
4.70 
4.70 
4.70 
4.70 


4.70 


4.55 
4.50 
4.60 

4.55 

4.55 
4.00 
4.50 
4.60 

4.55 
4.55 
4.:»5 

4.60 

4.60 
4.60 
4.30 
4.30 

4.65 

4.60 
4.60' 
4.65 
4.05 
4.25 

5.00 
5.00 
5.00 
5.25 
5.20 
5.55 


Note.— Gage  heights  distorted  by  ice  Nov.  14  to  19  and  Dec.  17  to  31. 

Daily  discharge,  in  second-feet ,  of  Birch  Creek  near  Dupuyer,  Mont.,  for  1911. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

101 
101 
92 
92 
92 

92 
92 
101 
101 
101 

101 
92 
92 
101 
101 

101 
101 
124 
131 

148 

227 
270 
240 
227 
240 

320 
375 
338 
240 
227 

202 
202 
227 
286 
413 

612 
413 
394 
376 
375 

338 
320 
320 
286 
512 

750 
661 
618 
533 
472 

452 
413 
413 
394 
394 

375 
320 
286 
320 
338 
452 

633 
728 
683 
640 
612 

462 
472 
612 
512 
512 

472 
472 
413 
472 
452 

452 
452 
394 
286 
240 

271 
299 
327 
355 
375 

394 
394 
394 
375 

375 



338 
286 
286 
240 
227 

227 
240 
452 
394 

270 

202 
168 
16S 
IfW 
168 

168 
158 
202 
190 
179 

168 
168 
190 
179 
158 

158 
148 
148 
148 
148 
148 

140 

168 
148 
168 
148 

148 
148 

148 
158 
148 

148 
140 
131 
131 
131 

131 
131 
131 
131 
131 

124 
131 
124 
124 
124 

124 
124 
116 
116 
116 
109 

109 
109 
109 
109 
116 

158 
375 
394 
432 
452 

512 
533 
512 
432 
394 

356 
338 
320 
286 
303 

286 
270 
270 
270 
270 

256 
270 
255 
255 
255 

240 
240 
227 
227 
240 

240 
214 
214 
214 
214 

214 
240 
240 
214 
202 

202 
202 
202 
190 
190 

179 
179 
190 
202 
168 

202 
148 
148 
148 
148 
148 

148 
148 
140 
140 
148 

140 
140 
131 
116 
109 

96 
89 
89 
98 
106 

115 
123 
132 
140 
148 

140 
131 
131 
131 
131 

131 
131 
131 
131 
131 

148 

2 

134 

3 

124 

4 

5 

116 
131 

6 

7 

8 

124 
124 
124 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19  

116 
131 

124 
124 
124 
124 
1.11 

131 
131 
120 
120 

20 

21 

22 

120 

110 
110 

23 

110 

24 

110 

26 

110 

26 

100 

27 

100 

28 

100 

29 

100 

30 

100 

31 

100 

Note.— Dally  discharge  determined  from  a  rating  curve  fairly  well  defined  below  500  second-feet;  dis- 
charge interpolated  June  21  to  25,  Nov.  14  to  19,  and  Doc.  2;  discharge  estimated  Dec.  17  to  31. 
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Monthly  discharge  of  Birch  Creek  near  Dupuyer,  Mont,,  for  1911. 
[  Drainage  area^  155  aquare  mUM.] 


93 


DlBcbarge  In  seoond-feet. 

Run-off. 

Month. 

Maximum. 

'     1 

Minimum.     Mean. 

Per 
square 
mile. 

Depth  in 

Inches  on 

drainage 

area. 

Total  in 
acre-itet. 

Accu- 
racy. 

Jammy. , 

«50 
fl35 
a55 
159 
399 
440 
209 
135 
300 
201 
127 
105 

0.323 
.226 
.355 
1.03 
2.57 
2.84 
1.35 
.871 
1.94 
1.30 
.819 
.877 

0.37 

.24 

.41 

1.15 

2.96 

3.17 

1.56 

1.00 

2.16 

1.50 

.91 

.78 

3,070 
1,940 
3,380 
9,460 
34,500 
26,200 
12,900 
8,300 
17,900 
12,400 
7,660 
6,460 

D. 

Ffifaniary.                     .   .  ..' 

C. 

March , ,                    ,            > 

C. 

April 

375 
750 
728 
452 
168 
533 
240 
148 
148 

93 
202 
240 
148 
109 
109 
148 

89 

B. 

mSt 

JniM 

July 

B. 
B. 
B. 

.August 

B. 

Scptembier 

B. 

October 

B. 

November 

Dffiembtf 

B. 
C. 

The  year 

750 

186 

1.20 

16.21 

134,000 

a  Estimated. 
DUPUYEB  CRBXK  AT  DTTPirYBB.  MOVT. 

Location.— In  SW.  i  SW.  i  aec.  10,  T.  28  N.,  R.  7  W.,  at  the  highway  bridge  in  the 
town  of  Dupuyer,  Mont. 

RecoTdfl  available.— April  15,  1908,  to  December  31,  1911. 

Drainage  area. — Not  measured. 

Gage. — The  original  staff  gage  was  nailed  to  the  cribbing  under  the  eaeit  end  of  the 
highway  bridge.  The  gage  was  washed  out  July  28,  1909,  and  was  replaced 
September  20,  1909,  gage  readings  being  reduced  to  the  original  datum.  In  the 
Bprii^  of  1909  a  breakwater  was  constructed  on  the  left  (west)  bank  which  deflected 
the  water  to  the  opposite  site.  A  new  gage  was  installed  April  25,  1910,  at  the 
same  site  and  the  original  datum,  but  owing  to  changes  in  the  channel,  the  gage 
records  for  1910  and  1911  are  not  directly  comparable  with  those  for  earlier  years. 

Channel. — Shifts  at  high  stages. 

Discharge  meaaurements. — Made  from  downstream  side  of  highway  bridge  at 
high  stages;  low-stage  measurements  are  made  by  wading. 

Winter  flow. — Affected  by  ice. 

Accuracy. — Frequent  measurements  are  necessary  at  this  station  to  insure  good  results 
as  conditions  in  the  channel  are  unfavorable. 

Discharge  yneasurements  of  Dupuyer  Creek  at  Dupuyer,  Mont.,  in  1911. 


Date. 

Hydrographer. 

height. 

Dis- 
charge. 

Date.           Hydrographer. 

i 

OaK© 

height. 

DLs- 
tharge. 

Mar.  17 
May   12 

JuiM»  27 
Aug.    h 

r  S.  npidel 

Fret. 
(«) 
a2.6 
1.10 
1.5 
1.38 

Stc.-ft. 
2.3 
30 
43 

88 
62 

1 

Oct.     6    Heldcl  and  Tomplo- 
ton 

Fed. 

1.5 
1.45 
12.6 

Scc.-ft. 

do            

88 

do         

10  ,  C.  8.  Heidel 

7'i 

do         

Dec.     1     R.  M.  Tcmpletou 

55 

R  Richards 

a  Ice  conditions. 


Digitized  by 


Google 


94 


SUBFACE   WATER  SUPPLY, 


1911,   PABT  VI. 


Daily  gage  height,  in  feet,  ofDupuyer  Creek  at  Dupuyer,  Mont.,  for  1911, 
[John  Pfeiflflr,  oboeirer.] 


Day. 


Apr.      May.      June.      July.      Aug.      Sept.       Oct.       Nov.      Dec. 


1.0 

1.0 

1.0 

1.0 

.95 

1.1 

1.0 

1.1  1 

1.05 

1.1  ' 

7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
16. 


1.0 
1.0 
1.05 
1.0 
1.0 


1.0 
1.0 
1.0 


1.1 
1.1 
1.1 
1.1  ' 
l.l 


1.4 
1.5 
1.6 
1.6 
1.5 

1.5 
1.5 
1.4 
1.8 

1.8 


1.5 
1.5 
1.4 
1.4 

1.4 
1.5 
1.4 
1.4 
1.4 


1.1 

1.7 

1.4 

1.1 

1.8 

1.3 

1.1 

1.7 

1.3 

1.1 

1.6 

1.3 

1.3 

1.6 

1.3 

16 

1.0 
1.0 
1.0 
1.0 
1.05 

1.1 
1.1 
1.0 
1.0 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

1.3 
1.4 
1.5 
1.6 
1.6 

1.5 
1.5 
1.6 
1.6 
1.6 

1.6 
1.5 
1.4 
1.4 
i.o 
1.4 


1.5 
1.5 
1.6 
1.5 
1.5 

1.5 
1.4 
1.5 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 


1.3 
1.3 
1.4 
1.4 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.2 
1.2 
1.2 
1.2 
1.2 


1.3 
1.6 
1.5 
1.4 
1.5 

1.5 
1.5 
1.5 
1.5 
1.4 

1.4 
1.4 
1.4 

1.4 
1.3  I 

1.3 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 
1.2 


1.2 
1.2 
1.2 
1.75 
2.0 

2.0 
2.0 
2.0 
2.0 
1.9 

1.9 
1.9 
1.9 
1.9 
1.8 

1.7 
1.7 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.5 
1.5 


1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.3 
1.3 

1.3 
1.2 
1.2 
1.3 
1.3 
1.3 


1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.4 
1.4 
1.4 
1.5 

1.5 
1.5 
1.5 
1.6 
1.7 

1.7 
1.7 
1.7 
1.7 
1.8 

1.9 
2.0 
2.0 
2.0 
2.0 

2.3 
2.3 
2.4 
2.5 
2.6 


2.6 
2.6 
2.6 
2.6 
2.6 

2.2 
1.6 
1.6 
1.6 
1.6 

1.7 
1.8 
1.8 
1.9 
1.9 

1.0 
1.9 
1.9 
2.0 
2.0 

1.9 
1.9 
1.9 
1.9 
1.9 

1.8 
1.8 
1.8 
1.8 
1.8 
1.8 


Note.— Gage  heights,  Nov.  7  to  Dec.  31,  distorted  by  ice. 

Daily  discharge,  in  second-feet,  of  Dupuyer  Creek  at  Dupuyer,  Mont,,  for  1911. 


Day. 

Apr. 

1. ..        ...       

33 

2 

33 

3 

28  1 

4 

S' 

5 

38 

6 ...      

33 

7 

33 

8 

38  1 

9 

33  1 

10 

33 

11 

24  ! 

12 

24  ! 

13 

33 

14 

33 
33 

3;i 
33 
33 
33 
38 

43 
43 
33 

43 

43 
43 
43 
43 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 . . . 

2o 

20 

27 

2S 

29 

30 

43 

31 

May. 


June.      July. 


83  I 
105  I 
130 
128 


«l 

102 

43  1 

101 

43  1 

101 

42  , 

79 

42 

186 

42 

185 

42 

152 

42 

1S3 

12 

150 

42 

121 

68 

120 

6S 

96 

87 

95 

110 

118 

136 

93 

136  1 

92 

110  , 

92 

110 

72 

135  1 

90 

iri 

112 

134 

HI 

134  1 

110 

107  ! 

108 

84  ■ 

108 

83 

108 

106 

108 

83  ,. 

Aug. 


54 

8^ 
68 


Sept. 


42 

42 
42 
150 
234 

234 
234 
234 
234 
199 


68  '  68  199 

54  68  199 

54  68  I  199 

54  I  68  >  199 

54  '  54  .  166 


54  I 
54 

68 
68 
54  . 

54 
54  ; 
54  ' 
54 
54 

54 
42 
42 
42 
42 
42 


54 

135 

42 

135 

42 

108 

42 

108 

42 

108 

42 

108 

42 

108 

42 

108 

42 

108 

42 

108 

42 

108 

42 

108 

42 

108 

42 

86 

42 

86 

42 



Oct. 


86 


Nov. 


54 
54 
54 

54 
54 


86 

86 
86 
86 
86 

86 
6S 
6S 

54 

6S 
6S 

68 
68 
68 
68 
68 

68 
68 
68 
54 
54 

54 
42 
42 
54 

54 
54 

Note.— Daily  discliari^e  determined  a-s  follows:  Apr.  1  to  May  6,  from  rating  curve  fialrly  well  defined; 
June  27  to  Nov.  11,  from  curve  fairly  well  defined  between  6  and  100  second-feet.  Indirect  method  for 
Shifting  channels  used  May  6  to  June  26. 
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MABIAS  HIVEB  BABIK.  96 

Monthly  diseharge  o/Dupuyer  Creek  at  Dupuyer,  M<mt.,/or  1911. 


Month. 


Dischaisa  In  seoond-feet. 


Mft,yl*""nt-  Kininnim.     Mean. 


Run-off 
(total  In 
acre-feet). 


Aoou- 
racy. 


January — 
February... 

liaxch 

April 

May 

Jone 

July 

Aogost 

September. 

October 

November.. 
December. . 


The  year. 


43 
136 
186 

97 
108 
234 

86 


a  10 
a5 

a20 
35.4 
77.5 

115 

6ao 

58.9 
141 

70 
040 
a20 


615 
278 
1,230 
2,110 
4,770 
6,840 
3,730 
3,620 
8,390 
4,300 
2,380 
1,230 


54.4 


39,500 


a  Estimated. 
DBT  FORK  OF  1CAXXA8  &IVXK  KXAJt  VALZBB.  MOVT. 

Location.— In  the  SW.  \  sec.  36,  T.  29  N.,  R.  5  W.,  about  9  miles  southeast  of  Valier 

and  5  miles  south  of  the  dam  of  the  Lake  Francis  Reservoir. 
Beeords  available.— March  19, 1911,  to  December  31,  1911. 
Drainage  area.— ^About  120  square  miles. 
Gages. — Bristol  automatic  and  an  inclined  staff  gage  on  the  left  bank.    The  Bristol 

gage  baa  a  range  of  8  feet.    . 
ChaimeL — Shifting;  bed  of  stream  composed  of  sand  and  gravel. 
Discharge  measorements. — ^At  low  and  medium  stages  made  by  wading;  during 

high  stages  it  may  be  necessary  to  use  floats. 
Winter  flow. — ^Affected  by  ice. 
Diyendons. — ^Appropiiations  amounting  to  nearly  1,200  second-feet  have  been  filed 

on  Dry  Fork  and  its  branches. 

Diecharge  meaauremenU  of  Dry  Fork  of  Marias  River  near  Valier,  Mont.,  in  1911. 


Data.   ^       HydrographfT.       j  ^^^ 

Charge.;    ^*^«- 

nydrographcr.          ^^^ 

Dia. 
charge. 

V]|r     \^ 

C.  8  Heidel 

Feet. 
<i2.60 

Sec.^. 
82        1    flnnt.    7 

R.M.Temptoton.... 

Feet. 
3.30 
2.60 
2.20 
2.20 

«2.50 

Sec.'ft. 
6228 

19 

do 

do 

do 

B.Ricbarda 

13.80 
1.47 
1.74 
1.74 

153 
0.99 
9.8 
10.3 

Oct.     5 
9 
9 

Nov.  24 

58 

May  11 
Jane  27 
Ang.  5 

do 

do 

R.  M.  Templeton 

17.9 
18.7 
28.0 

a  Ice  present. 


b  Float  measuremeiit. 
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SURFACE   WATER  SUPPLY,  1911,  PART  VI. 


Daily  gage  height,  in  feet,  of  Dry  Fork  of  Marias  River  near  Valier,  Mo7U,,for  1911. 

[  W.  R.  Hunt,  observer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

1.9 
1.9 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.47 
'*4.'6" 

2.0 
1.9 

"i'i" 

'"i.*5" 
1.5 

1.6 
1.7 
1.9 
1.8 
1.6 

1.5 
1.5 
1.5 
1.5 
1.5 

1.6 
1.5 
1.5 
1.4 
1.3 

1.0 
1.0 
1.0 
1.0 
2.0 

1.8 

1.7 

1.65 

1.55 

1.5 

1.6 
1.9 
1.9 
1.65 
1.56 

1.4 
1.3 
1.2 
1.15 
1.1 

1.0 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 
.9 

0.9 
1.7 
2.76 
2.4 
1.9 

1.7 
1.9 
2.0 
1.9 
2.0 

1.9 
1.8 
1.6 
1.55 
1.5 

1.45 

1.4 

1.35 

1.3 

1.25 

1.25 
1.26 
1.25 

i:i 

1.2 
1.2 
1.2 
1.2 
1.2 
1.2 

1.15 
1.15 
1.15 
1.6 
3.8 

4.3 
3.3 
3.8 
2.8 
2.6 

2.5 
2.4 
2.4 
2.35 
2.3 

2.25 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.3 
2.4 
2.4 

2.36 
2.3 
2.3 
2.2 
2.2 

2.2 
2.2 
3.2 
3.2 
2.9 

2.4 
2.2 
2.2 
2.2 
2.2 

2.1 
2.1 
2.2 
2.2 
2.2 

2.2 
2.2 
2.1 
2.1 
2.2 

2.3 
2.3 
2.2 
2.1 
2.1 

2.1 
2.2 
2.1 
2.3 
2.2 
2.0 

2.2 
2.2 
2.1 
2.1 
2.4 

2.2 
2.2 
2.3 
2.1 
2.2 

2.2 
2.2 
2.3 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.3 

2.2 
2.2 
2.3 
2.3 
2.2 

2.2 

2 

2.2 

3 

2.3 

4 

2.3 

5 

2.2 

6 - 

2.2 

7 i 

2.2 

8 

2.2 

9  .            1 

1.8 
1.8 

1.7 
1.8 
1.8 
1.7 
1.7 

1.6 
1.6 
*  1.6 
1.6 
1.5 

1.5 

1.55 

1.55 

1.6 

1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

2  2 

10 1 

2.2 

u t  

2.2 

12.  1 

2.2 

13 

2.2 

14 

2.2 

15 - 

2.2 

16 

17 

2.6 

2.2 
2.2 

18 

2.2 

19 

20 

3.3 
3.1 

2.6 
2.1 
2.0 
2.4 
2.0 

2.0 
1.8 
1.8 
1.8 
1.8 
1.9 

2.2 
2.2 

21 

2.3 

22 

2.3 

23 

2.3 

24 

2.2 

25 

2.2 

26 

2.2 

27 

2.2 

28 

2.1 

29 

21 

30 

2.1 

31 





Note.— Gage  heights  distorted  by  ice  Mar.  16  to  22  and  Nov.  5  to  Dec.  30. 
Daily  discharge,  in  second-feet,  of  Dry  Fork  of  Marias  River  near  Valier,  Mont,,  for  1911. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

24 
24 
23 
22 
21 

19 
18 
16 
15 
15 

8 
15 
15 

8 

8 

3.8 
3.8 
3.8 
3.8 
1.3 

1.3 
2.6 
2.6 
3.8 
3.8 

3.8 
8.8 
3.8 
3.8 
3.8 

3.8 
3.8 
3.8 
3.8 
3.8 

3.8 
3.8 
3.8 
3.8 
3.8 

.9 
1.0 
1.0 
50 
366 

238 
110 

91 

72 

53 

35 
33 
31 
28 
26 

24 
35 
46 
40 
33 
27 

20 

14 
8 

1.3 
1.3 

3.8 

8 
24 
15 

3.8 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
.0 
.0 

'  .0 
.0 
.0 
.0 

35 

15 
8 

5.9 
2.6 
1.3 

3.8 

24 

24 
5.9 
2.6 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 
.0 

0.0 

8 
133 
83 
24 

8 
24 
35 
24 
35 

24 

16 
3.8 
2.6 
1.3 

.6 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 
.0 

0.0 
.0 
.0 

3.8 
325 

429 
230 
326 
141 
110 

46 
36 
36 
32 
27 

23 

19 
19 
19 
19 

19 
19 
27 
36 
36 

32 
27 
27 
19 
19 

19 

19 
139 
139 

97 

36 
19 
19 

^ 

12 
12 
19 
19 
19 

19 
19 
12 
12 
19 

27 
27 
19 
12 
12 

12 
19 
12 
27 
19 
6.5 

19 

2 

19 

3 

12 

4 

12 

6 

12 

6 

12 

7 

12 

8  

12 

9 

12 

10 

19 

11 

19 

12 

19 

13 

19 

14 

19 

15 

20 

16 

32 
72 
112 
153 
134 

84 
35 
35 
83 
35 

35 
15 
15 
15 
15 
24 

•20 

17 

21 

18 

22 

19 

23 

20 

24 

21 

25 

22 

26 

23 

27 

24 

28 

25 

25 

26 

20 

27 

20 

28 

15 

29:::: : :.: : 

15 

30 

10 

31 

Note.— Daily  discharee  determined  from  two  rating  curves:  Mar.  23  to  Sept.  10,  well-defined,  and  Sept. 
11  to  Nov.  30.  fairly  well  defined.  Discharge  estimated  Mar.  16  to  22  and  Nov.  5  to  30.  Dischaige  inter- 
polated on  other  days  for  which  gage  heights  are  missing. 
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MARIAS  BIVER  BASIN.  97 

Monthly  discharge  of  Dry  Fork  of  Marias  River  near  Valier,  Mont,  j  for  1911. 


Montb. 


Discharge  in  sooond-feet. 


M&xixnuni.  Minimuiii.     Mean. 


Run-off 
(total  in 
acre-ieet}. 


Aoca- 
ncy. 


March  16-31. 

is?:::::::: 

Jane 

July 

AogDst 

Septambff.. 


November. 
December.. 


153 
24 
366 
35 
24 
133 
429 
139 


15.0 

1.3 

0.9 

0 

0 

0 

0 

6.5 

10 


55.9 
10.0 
44.5 
5.91 
1.96 
13.6 
70.1 
38.4 
18.6 
10 


1,770 

595 

2,740 

352 

120 

836 

4,170 

1,750 

1,110 

615 


The  period. 


14,100 


Note.— Mean  for  December  estimated. 

TXTOV  BZVZ&  AT  BT&ABAVS.i  MONT. 

Location.^In  the  8E.  i  NE.  i  eec.  35,  T.  25  N.,  R  7  W.,  I  mile  north  of  Peeble's 
ranch,  16  miles  above  Chouteau,  Mont.,  at  Strabane  poet  office. 

Records  available.— November  26,  1904,  to  December  31,  1906;  January  16,  1908, 
to  December  31, 1911. 

Draina^  area. — 140  equare  miles. 

Qage. — ^The  original  gage  was  spiked  to  a  post  on  the  left  bank  about  40  feet  above  the 
bend  of  Kroff's  irrigation  ditch.  On  March  9, 1905,  it  was  moved  by  the  observer 
to  a  point  250  feet  upstream  to  avoid  the  effect  of  the  dam  erected  at  the  head  of 
the  ditch  below.  On  May  8, 1905,  the  gage  was  referred  to  the  bench  marks  and 
it  wae  found  that  the  datum  had  been  raised  0.7  foot  in  moving;  the  difference 
between  the  level  of  the  water  surface  at  the  old  site  and  that  at  the  new  was  0.20 
foot;  on  May  8,  1906,  the  gage  was  again  moved  1)  miles  upstream  to  Mr.  Bjom- 
stad's  ranch  and  set  at  an  entirely  different  datum.  The  station  was  discon- 
tinued during  1907,  and  when  it  was  reestablished  in  1908  a  standard  chain  gage 
was  installed  on  the  left  bank.  On  March  23, 1911,  a  new  station  was  established 
one-half  mile  downstream  from  old  gage. 

ChaaneL — Shifts  at  high  stages;  current  swift. 

Diaeharge  2neaaurenienta.—At  flood  stages,  made  from  cable  one-fourth  mile  above 
the  gage;  at  low  stages,  by  wading  at  various  sections. 

Winter  flow. — ^Not  affected  by  ice. 

Diveniozi8  and  atorage. — PtacticaUy  no  water  is  diverted  above  the  station,  but 
the  ordinary  flow  below  the  station  is  appropriated  and  used  for  irrigation.  An 
irrigation  project  now  being  constructed  under  the  Carey  Act  will  store  the  flood 
water  of  Teton  River  in  the  reservoir  about  5  miles  north  of  the  gaging  section. 
The  capacity  of  the  reservoir  is  90,000  acre-feet,  and  it  can  be  increased  to  210,000 
acre-feet  by  raising  the  top  of  the  dam  20  feet.  The  reservoir  will  serve  120,000 
acres  of  land  on  the  north  side  of  the  river.  The  water  will  be  diverted  hall  a 
mile  above  the  gage. 

Aocoracy. — ^Accurate  determination  of  dischaige  during  high  stages  is  difficult  because 
of  the  shifting  channel. 


iStatioa  waa  deacrfbed  in  earlier  reporta  aa  "Teton  Riyer  near  BeUeview,  Mont." 
moved  from  BeUeview  to  Strabane  in  1910. 
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Dtkhargt  meoMuremenU  of  TeUm  River  at  Strabane,  Mont.,  in  1911. 


Date. 

HydrograpiiBr. 

liel^ 

Dlt- 

diarge. 

Date. 

Hydiographer. 

bei^ 

Dis- 
charge. 

Feb.  21a  A.  S.  Hrfdri 

Jtet. 

46 

196 
618 

June  21 
Aug,    8 
Oct,   10 

W.  A  iMtib 

FeeL 
3.90 
3.56 
8.48 

177 

Mar.  23 

do. 

8.05 
3.96 
4.66 

n  nv*himi. 

128 

May  13 
May  17 

B.  E.  JODM 

B.  £.  Jonea 

110 

...  do 

a  Ice  oonditkniB. 

Daily  gage  height,  in  feet,  of  Teton  River  at  Strabane^  Mont.,  for  191 1, 
[Belle  Peebles,  observer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

3.05 
3.05 
3.00 
2.95 
2.96 

2.95 
2.90 
2.95 
2.95 
3.00 

3.00 
3.00 
2.95 
2.95 
2.95 

2.90 
2.90 
2.90 
3.00 
3.00 

3.05 
3.05 
3.10 
3.25 
3.22 

3.55 
3.55 
3.55 
3.45 
3.45 

8.40 
3.40 
3.46 
3.45 
3.90 

4.10 

4.15 
4.10 
4.00 

4.00 
3.05 
4.00 
4.30 
4.60 

5.00 
4.70 
4.50 
4.40 
4.30 

4.30 
4.30 
4.20 
.4.25 
4.25 

4.25 
4.25 
4.20 
4.11 
4.05 
4.15 

4.30 
4.40 
4.00 
4.80 
4.50 

4.35 
3.30 
4.30 
4.40 
4.40 

4.50 
4.40 
4.30 
4.20 
4.35 

4.30 
4.32 
4.25 
4.20 
3.06 

3.90 
3.95 
4.00 
4.00 
4.06 

4.00 
S.OB 
8.92 
3.90 
3.80 

3.80 
3.80 
3.70 
3.70 
8.66 

3.66 
3.65 
3.65 
3.65 
3.85 

3.85 
8.90 
3.90 
3.85 
3.86 

3.80 
3.76 
3.75 
8.75 
3.70 

8.70 
8.70 
8.65 
8.65 
8.66 

3.60 
8.60 
8.66 
8.65 
3.70 
8.70 

8.76 
3.75 
3.76 
3.80 
3.76 

8.70 
3.60 
3.55 
3.50 
3.50 

3.50 
3.40 
8.46 
3.45 
3.40 

3.40 
3.46 
3.46 
8.46 
3.40 

8.40 
3.36 
8.86 
8.36 
8.30 

8.80 
8.26 
8.26 
8.25 

3.30 
3.30 
3.36 
3.40 
3.40 

8.40 
3.46 
8.46 
8.46 
3.50 

3.50 
8.60 
3.56 
3.55 
3.50 

8.60 
3.60 
3.56 
8.66 
3.60 

8.50 
3.66 
8.66 
8.60 
8.66 

8.66 
8.50 
8.50 
8.46 
8.46 

8.50 
3.50 
3.45 
8.46 
8.46 

8.60 
3.50 
8.65 
8.66 
8.50 

3.50 
3.45 
8.46 
8.45 
8.46 

3.46 
8.46 
8.50 
3.60 
3.60 

8.66 
8.60 
8.60 
8.00 
3.60 

8.60 
8.66 

8.66 
8.65 
8.60 
3.50 

8.46 
3.45 
3.50 
3.50 
3.45 

8.46 

3.40 
8.40 
8.36 
3.36 

3.30 
8.30 
8.20 
8.20 
8.16 

8.06 
8.06 
8.10 
8.20 
8.30 

3.10 
3.30 
8.40 
8.46 
8.46 

8.40 
8.80 
8.30 
8.26 
8.26 

3.20 

2 

3.20 

3 

3.20 

4 

8.15 

5 

8.15 

« ' 

S.15 

7 

3.15 

8 

3.10 

9 

3.06 

10 

3.06 

u ' 

3.06 

12 

3.10 

13 

3.15 

14 

3.15 

15 

3.15 

16 

3.10 

17 

3.10 

18 

3.10 

19 

3.10 

20 

3.06 

a ' 

3.05 

22 

3.06 

23 

3.05 
3.05 
3.10 

3.10 
3.06 
3.00 
3.00 
3.00 
3.05 

3.05 

24 

3.00 

25 

3.00 

26 

3.00 

27 

8.00 

28 

8.00 

29 

2.96 

30 

2.90 

31 

2.00 
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Daily  ducharge,  in  iecond-fiet^  of  Teton  River  at  Strabane,  Mont.,  for  1911. 


Day. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


8«pt. 


Oet. 


Nov. 


Dec. 


2 

8 

4 

5 

6 

7 

8 

9 

10 

U 

12 

13 

M 

15 

16 

17 

18 

19 

20 

21 

22 

21 

47 

M 

47 

26 

53 

26 

53 

27 

51. 

28 

41 

29 

41 

20 

41 

31 

47 

47 
47 
41 
36 
86 

36 
30 
36 
36 
41 

41 
41 
86 
86 

86 

30 
80 
30 
41 
41 

47 
47 
53 
78 
flO 

121 
121 
121 
104 
104 


96 
96 
104 
104 
190 

337 
387 
354 
337 
213 

313 
301 
313 
815 
490 

750 
555 

425 
365 
315 

815 

815 
373 
304 


304 
204 
373 
340 
324 
354 


315 
365 
490 
630 
425 

840 
815 
315 
365 
365 

425 
365 
315 
273 
340 

815 
385 
304 
373 
301 

190 
301 
213 
213 
334 

313 
301 
194 
190 
168 


168 
168 
148 
.148 
189 

130 
ISO 
130 
139 
179 

179 
190 
190 
179 
179 

168 
158 
166 
158 
148 

148 
148 
139 
139 
139 

130 
130 
189 
139 
148 
148 


158 
158 
156 
168 
158 

148 
130 
121 
112 
113 

112 
96 
104 
104 
96 

96 
104 
104 
104 

96 

96 


80 
80 
88 

96 
96 

96 
104 
104 
104 
113 

112 
112 
121 
121 
112 

112 
112 
121 
121 
112 

112 
121 
121 
130 
121 

121 
112 
112 
104 
104 


112 
112 
104 

104 
104 

112 
112 
121 
121 
112 

112 
104 
104 
104 
104 

104 
104 
112 
112 
112 

121 

130 
130 
130 
130 

130 
121 
121 
121 
112 
113 


104 
104 
113 
112 
104 

104 
96 
96 


80 
80 
66 
66 
60 

47 
47 
53 
66 
80 

80 
80 
96 
104 
104 

96 
80 
80 
73 
73 


66 
66 
66 
60 
60 

60 
60 
68 

47 
47 

47 
53 
60 
60 
60 


53 
53 
53 

47 

47 
47 
47 
41 
41 

41 

41 

41 
86 
30 
30 


NoTK.— Dafly  dtacharge  determined  from  a  rating  ourve  fairly  well  defined  below  215  second-feet 
MontXLy  diacharge  of  Teton  River  at  Strabanef  Mont,  y  for  1911. 
(Drainage  area,  140  sqnara  miles.) 


Dlschaige  to  seoond-lMt. 

Run-off. 

Month. 

U<iT{i^ii|n. 

Minimum. 

Mean. 

Per 
square 
mile. 

Depth  In 

inches  on 

drainage 

area. 

Total  in 
acre-feet. 

Aoca- 
racy. 

January 

a35 
adO 
88.4 
53.6 

280 

301 

154 

108 

100 

114 
84.0 
50.5 

0.250 
.214 
.274 
.383 
2.00 
2.15 
1.10 
.771 
.779 
.814 
.600 
.361 

0.29 
.32 
.32 
.43 
2.31 
3.40 
1.27 
.89 
.87 
.94 
.67 
.42 

2,150 
1,670 
2,360 
3,190 
17,200 
17,900 
9,470 
6,640 
6,490 
7,010 
5,000 
8,110 

D. 

Februsy 

D. 

Mareh... 

C. 

April 

121 

750 
630 
IfO 
168 
110 
110 
112 
66 

80 
96 
168 
130 

IS 

104 
47 
30 

B. 

11^                      

B. 

jni.. ::...: 

B. 

July 

B. 

Amust 

B. 

Scptembv 

B. 

October 

November 

B. 
B. 

December 

B. 

Thevear 

113 

.807 

11.03 

82,200 

A  Estimated. 
Kon.-Mean  dlKhargefor  period  Mar.  1  to  22,  eatJmated  at  35  seoond-feet. 
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DXZP  CBXSK  ITBAX  OKOTXAU.  XOVT. 

Location.— At  Hugh  Robiiwon's  ranch,  in  the  SW.  J  NW.  J  eec.  15,  T.  15  N.,  R.  5  W., 

5  miles  Bouthwest  of  Ghoteau,  Mont. 
Beoords  available.— March  24,  1911,  to  December  31,  1911. 
Drainage  area. — Not  measured. 
Gage.— Standard  chain  on  right  bank. 
Channel. — Glean  and  fairly  permanent;  bed  composed  of  gravel;  gravel  bar  about  50 

feet  below  the  gage  forms  the  control. 
Discharge  measurementB. — ^Made  by  wading. 
Winter  flow.— Affected  by  ice. 

Diversions. — ^A  few  small  ditches  divert  water  from  the  creek. 
Accuracy. — Records  fair. 

Discharge  measurementa  of  Deep  Creek  near  ChoteaUy  Mont.,  in  1910 — 11, 


Date. 

nydrographer. 

Oace 
hei^t. 

Dto- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Die- 
charge. 

1910. 
Oct.     2 

U.  8.  R.  8.  Engineers. 

do 

do 

J.  C.  Beebe 

Feet. 
1.10 
1.10 
1.05 

6.87 

25.1 
24.4 

76 

May   14 
18 
June  21 
Aug.    7 
Oct.   19 
25 

B.E.Jones 

Feet, 
5.91 
6.60 
6.10 
6.04 
6.70 
6.70 

atc.-jt, 
»4 

10 
17 

do 

W.  A.T/ftmb  . 

259 
117 

R.Richard!!.... 

96 

1911. 

B.E.  Jones 

43 

Mar.  24a 

W.A.Lamb 

42 

a  New  gage— new  datum. 

Daily  gage  height^  infeet,  of  Deep  Creek  near  CJtoteau,  Mont.  ^  for  1911. 
[Hugh  Robinson,  observer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

6.7 
5.7 
5.7 
5.6 
5.0 

5.6 
5.6 
6.7 
5.7 
5.7 

5.7 
5.7 
5.7 
5.7 
5.6 

5.6 
5.7 
5.7 
5.7 
5.6 

5.6 
5.7 
5.7 
6.7 
6.8 

5.8 
5.8 
5.9 
6.8 
6.8 

6.8 
5.7 
6.7 
6.8 
6.8 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.9 
6.9 
6.8 
6.6 

7.3 
6.9 
6.6 
6.4 
6.3 

6.3 
6.3 
6.2 
6.3 
6.2 

6.3 
6.4 
6.3 
6.2 
6.1 
6.1 

6.1 
6.2 
6.3 
6.4 
6.4 

6.3 
6.3 
6.4 
6.5 
6.3 

6.4 
6.2 
6.3 
7.0 
6.6 

6.7 
6.3 
6.2 
6.1 
6.1 

6.1 

6.16 

6.2 

6.4 

6.35 

6.2 

6.1 

6.16 

6.06 

6.2 

6.86 

6.16 

6.2 

6.15 

6.0 

6.05 
6.9 
6.0 
6.0 
6.8 

6.8 
6.8 
6.8 
6.8 
6.8 

6.4 
6.1 
6.0 
6.9 
6.96 

6.9 
6.8 
6.9 
6.8 
6.8 

6.8 
5.8 
6.7 
5.8 
6.7 
6.76 

5.8 
6.8 
6.0 
6.0 
6.05 

6.3 

6.1 

6.1 

6.05 

5.9 

6.0 
5.8 
6.8 
6.8 
6.8 

6.7 

6.8 

6.65 

6.76 

6.6 

6.7 
5.6 
5.7 
6.6 
6.6 

6.6 
6.7 
5.6 
6.7 
5.6 
5.6 

6.6 
6.6 
6.6 
6.8 
6.3 

6.8 
6.3 
6.0 
6.0 
5.85 

5.9 

6.8 

5.76 

6.76 

6.7 

6.8 
6.7 
6.8 
6.7 
6.8 

6.7 
5.8 
6.7 
6.76 
5.76 

6.76 
6.8 
6.7 
5.7 
6.7 

6.7 

6.75 

5.85 

5.75 

6.8 

6.7 
5.7 
6.7 
6.7 
6.8 

6.65 
6.65 
5.65 
6.65 
6.76 

6.65 
6.65 
6.66 
6.66 
6.76 

6.65 
6.65 
6.66 
6.7 
6.75 

6.6 

6.66 
5.65 
6.7 
6.76 
5.65 

6.6 

2 V 

6.55 

8 

5.55 

4 

5.55 

6 

5.7 

6 

5.75 

7 

5.7 

8 

5.7 

9 

5.9 

10 

6.0 

11 

5.9 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

6.9 
6.8 

6.8 
6.7 
6.7 
6.7 
6.7 
6.7 

26 

26 

27 

28 

29 

80 

31 

NoTE.*Oage  heights,  Nov.  9  to  11,  distorted  by  ice. 
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Daily  discharge,  in  second-feet,  of  Deep  Creek  near  Chateau,  Mont.,  for  1911. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

43 
43 
43 

ao 

30 

30 
30 
43 
43 
43 

43 
43 
43 
43 
30 

30 
43 
43 
43 
30 

30 
43 
43 
43 

58 

58 

58 
76 
58 
68 

58 
43 
43 

58 
58 

96 
96 
96 
96 
96 

96 
76 
76 
58 
260 

582 
878 
260 
196 
162 

162 
162 
M2 
162 
142 

162 
196 
162 
142 
118 
118 

118 
142 

162 
196 
196 

162 

162 
196 
227 
162 

196 
142 
162 
425 
227 

296 
162 
142 
118 
118 

118 
130 
14^ 
196 
176 

142 
118 
130 
107 
142 

176 
130 
142 
130 
96 

107 
76 
96 
96 
58 

58 
58 
58 
58 
58 

196 
118 
96 
76 
86 

76 
58 
76 
58 

58 

58 
58 
43 
58 
43 
50 

58 
58 
96 
96 
107 

162 
118 
118 
107 
76 

96 
58 

58 
58 
58 

43 
58 
36 
50 
30 

43 
30 
43 
30 
30 

80 
43 
30 
43 
30 
30 

30 
18 
30 
58 
162 

162 
162 
96 
96 
67 

76 
58 

50 
50 
43 

58 
43 
58 
43 
58 

43 
58 
43 
50 
50 

50 
58 
43 
43 
43 

43 
50 
67 
50 
58 

43 
43 
43 
43 
58 

36 
36 
36 
36 
50 

36 
36 
36 
36 
50 

36 
36 
36 
43 
50 

30 
86 
36 
43 
50 
36 

30 

2 

24 

3 

24 

4 

24 

5 

43 

6 

60 

7 

43 

g 

43 

9 

10 

u 

12 

13 

M 



15 

16 

17 

18 

» 

» 

21 

22 

2J 

24 

76 
58 

58 
43 
43 
43 
43 
43 

25 

25 

27 

28 

» 

30 

31 

NoTX.— Dafly  dlschaige  detenoined  from  a  wdlnlaflned  curre. 

Monthly  discharge  of  Deep  Creek  near  Chateau,  Mont.,  for  1911. 


Montb. 

DisohargB  in  second-feet. 

Run-off 
(total  in 
acre-teet). 

Aoco- 

Maximum. 

Minimum. 

Mean. 

racy. 

Man:h24«  

76 
76 
582 
425 
196 
162 
162 
67 
50 

43 
30 
43 
107 
43 
30 
18 
30 

51 
43.1 

147 

170 
84.0 
62.0 
63.3 
42.5 
27.7 

a  15.0 

810 
2,560 
9,040 
10.100 
5,160 
3,810 
3,770 
2,610 
1,650 
922 

B. 

April 

B. 

Jfiy....::::  : ::::::::::::::::::::::::.::.:: 

B. 

June 

B. 

Inly 

B. 

August 

B. 

SqrtanbflT 

B. 

October 

B. 

Korember 

C. 

Dnember .< 

D. 

The  period 

40,400 

a  Estimated. 
Koix.>-Mean  discbarge  for  period  Nov.  12  to  30  estimated  at  25  seoond-ieet. 
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STJBFACE  WATBE  SUPPLY,  1911,  PART  VI. 


BfTTSSELSHSLL  Biy£B  BASIK. 
VOSTS  FORK  OV  MTrSSELSSBLI.  SZVX&  VBAX  DSLPZHX,  KOVT. 

Iiocation.— In  the  SE.  i  SW.  i  sec.  35,  T.  10  N.,  R.  9  £.,  at  a  proposed  dam  site  3 

miles  above  Delpine,  Mont.,  and  about  16  miles  northeast  of  Martinsdale,  Mont. 
Beoords  available.— May  19, 1909,  to  December  31, 1911. 
Drainage  area. — Not  measured. 
Oage. — ^A  staff  near  left  bank  nailed  to  foot  log  which  spans  the  stream;  datum 

imchanged. 
ChanxxeL— Gravel. 

Discharge  xneasurementa. — ^Made  from  foot  log  or  by  wading. 
Diversions  and  storage. — Several  ditches  take  water  for  irrigation.    The  drainage 

area  above  the  station  affords  an  excellent  reservoir  site;  28,000  acre-feet  of  water 

may  be  stored  with  a  130-foot  dam  at  the  station. 

Discharge  mecuuremenU  of  North  Fork  of  Muuelshdl  River  near  Delpiru^  Mont.,  in  1911. 


Date. 

Hydrographer. 

A 

Dis- 
charge. 

Date. 

Hydrognpher. 

hel^ 

Dto- 
chaige. 

Feb.  16 

C.  8.  HeideL 

1.76 
L77 

18.9 
17.9 

Jtme    6 

C.8.  Heidel 

1.80 
1.57 
1.64 

^••^g- 

Apr.    9 
Hay    6 

do 

do 

do 

do 

9.5 
7.9 

Daily  gage  height,  in  feet,  of  North  Fork  of  MutteUheU  River  near  Ddpine,  Mont,, 

for  1911. 


[Thomas  Harbor,  obsenrer.] 

Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1    

2.06 
1.80 
1.75 
1.75 
1.80 

1.80 
1.70 
1.68 
1.76 
1.71 

1.70 
1.73 
1.71 
1.70 
1.60 

1.62 
1.66 
1.68 
1.65 
1.68 

1.71 
1.74 
1.71 
1.80 
1.72 

1.81 
1.90 
1.74 
1.72 
1.70 

1.71 
1.72 
1.70 
1.70 
1.70 

1.71 
1.78 
1.78 
1.80 
1.80 

1.75 
1.78 
1.76 
1.75 
1.90 

1.75 
1.78 
1.76 
1.75 
1.66 

1.09 
1.71 
1.71 
1.91 
2.09 

2.04 
1.96 
1.81 
1.84 
1.79 
1.77 

1.97 
1.81 
1.77 
1.91 
1.89 

1.81 
1.88 
1.96 
1.99 
1.83 

1.86 
1.82 
1.83 
1.86 
1.91 

1.88 
1.81 
1.76 
1.77 
1.76 

1.69 
1.69 
1.61 
1.61 

1.66 
1.66 
1.66 
1.66 
1.69 

1.64 
1.62 
1.62 

**T62' 

1.60 
1,67 
i:65 
1.52 
1.52 

1.52 
1.52 
1.52 
1.47 
1.62 

1.65 
1.57 
1.57 
1.57 
1.67 

1.69 
1.57 
1.57 
1.57 
1.66 

1.49 
1.49 
1.52 
1.62 
1.62 
1.62 

1.52 
1.66 
1.67 
1.62 
1.67 

'"i.*57' 
1.57 
1.66 
1.62 

1.53 
1.50 
1.50 
1.60 
1.48 

1.46 
1.46 
1.43 
1.43 
1.43 

1.48 
1.43 
1.43 
1.44 
1.45 

1.44 
1.43 
1.44 
1.43 
1.43 
1.43 

1.43 
1.43 
1.43 
1.43 
1.41 

1.38 
1.38 
1.38 
1.36 
1.33 

1.33 
1.33 
1.34 
1.33 
1.33 

1.33 
1.83 
1.33 
1.33 
1.33 

1.34 

1.34 

2                                      

1.34 

3 ' 

1.39 

4                       .                          

1.39 

6 

1.39 

6 

1.39 

7 

'1.39 

8 

1.39 

9:;.;..;:::::::::::::::::::::::::.:.:i:::::::; 

1.39 

10        L. 

1.39 

11              

1.99 

12 

1.39 

13        1      

1.41 

14 ; 

1.41 

15        

1.89 

16             

1.60 
1.60 
1.40 
1.85 
2.07 

2.15 
2.30 
2.45 
2.25 
2.20 

2.15 
1.73 
1.70 
1.75 
2.05 
2.10 

1.39 

17 

1.39 

18 

1.39 

19 

1.39 

20 

1.39 

21  .               

22 

23 

1.34 
1.34 
1.34 

24 

25 

26 

27 

1.34 
1.34 
1.34 
1.34 

28 

29 

30 

31 
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Daibf  dMarge,  in  teeond-feet,  of  North  Fork  of  Muuelshell  River  near  Delpine,  Mont., 

for  1911. 


DUT. 

Mar. 

Apr. 

May. 

June. 

July. 

Auj. 

Sept 

Oct. 

1 1 

36 
20 
18 
18 
20 

20 
IS 
14 
18 
16 

15 
16 
16 
15 
10 

11 
IS 
14 
12 
14 

16 
17 
16 
90 
16 

21 
26 

17 
16 
15 

16 
16 
15 
15 
15 

16 
19 
19 
20 
20 

18 
19 
18 
18 
26 

18 
19 
18 
18 
13 

14 
16 
16 
27 
39 

35 
31 
21 
22 
20 
18 

30 
21 
18 
27 
25 

21 
25 
30 
31 
22 

24 

21 
22 
24 
27 

25 
21 

18 
18 
18 

14 
14 
10 
10 
12 

11 

13 
13 
14 

12 

11 
11 
11 
11 

10 
9.1 
8.5 
7.6 
7.6 

7.6 
7.6 
7.6 
6.4 
7.6 

8.5 
9.1 
9.1 
9.1 
9.1 

9.7 
9.1 
9.1 
9.1 
8.5 

6.8 
6.8 
7.6 
7.6 
7.6 
7.6 

7.6 
13 
9.1 

11 
9.1 

9.1 
9.1 
9.1 
8.5 
7.6 

7.9 

7 

7 

7 

6.6 

6.2 
6.2 
5.6 
5.6 
5.6 

5.6 
5.6 
5.6 
5.8 
6.0 

5.8 
5.6 
5.8 
5.6 
5.6 
5.6 

5.6 
5.6 
5.6 
5.6 
5.2 

4.7 
4.7 

4!l 

4.1 

2 

4.1 

3 

4.8 

4       

4.8 

S 

4.8 

6 

4.8 

4.8 

g 

4.8 

9 

4.8 

10 

4.8 

11 

4.8 

IJ 

4.8 

13 

5.2 

14 

5.2 

15 

4.8 

16 

10 
10 
5 
23 
38 

44 

57 
71 
52 
48 

44 
16 
15 
18 
36 
40 

4.8 

17 

4.8 

18 

4.8 

19 

4.8 

30 

4.8 

21 

22 

23 



2t 

25 

26 

27 

» 

39 

30 

31 

I 

N0TI.--IM17  diMbarffe  determined  from  a  rating  curve  fairly  well  deOned  below  32  eeoond-feet. 
Intopokted  for  days  for  whicli  gage  hetghts  are  mieaiog. 


Pi*. 


Monthly  dUekarge  of  North  Fork  of  Muuelshell  River  near  Delpiru,  Mont,,  for  191 1, 


Month. 


J  Amur}-... 
Fefaraary.. 
Mareh. 
An 


"&:: 


Jtum 

July 

AoBort 

September. 
October. 


Deember 

The  year. 


Discharge  in  fieoond-feet. 


Vi^-gininin    Minimum.     Mean. 


71 

36 

30 

31 

12 

13 
5.6 
5.2 


10 

13 

10 
6.4 
5.6 
4.0 
4.1 


7.0 
6.0 
17.5 
17.0 
19.8 
19.8 
8.71 
7.11 
4.37 
4.67 
4.5 
4.5 


10.1 


Run-off 
(total  in 
aere-feei). 


430 

333 

1,080 

1,010 

1,220 

1,180 

536 

437 

260 

287 

268 

277 


7,320 


nicy. 


KoTL—Meana  for  January,  Febmary,  November,  and  December  estimated. 
'^ — ^  1  at  5  aeoond-feet  per  day,  and  Oct.  21  to  31  at  4.5  eeoond-feet. 


Discharge  Mar.  1  to  15 
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SUBPAOE  WATER  SUPPLY,  1911,  PABT  VI. 


NORTH  FORK  OF  KVSSELSHZLL  RIVER  HEAR  KARTZHSDALE,  KOHT. 

XjQcation. — ^In  sec.  6,  T.  8  N.,  R.  12  E.,  half  a  mile  above  the  junction  of  the  North 

and  South  Forks,  at  the  ranch  of  Martin  J.  Settle,  4  miles  north  of  Martinsdale. 
BeoordB  available.— May  10,  1907,  to  December  31,  1911. 
Drainage  area. — ^Not  measured. 
Oage. — Chain  attached  to  left  bank  just  above  observer's  private  wagon  bridge; 

datum  unchanged. 
ChazineL — Composed  of  gravel;  may  shift  somewhat  during  high-water,  as  current  b 

swift. 
Diacharge  zneasurements. — ^Made  from  the  private  wagon  bridge  or  by  wading. 
Winter  flow. — ^Affected  by  ice. 
Storage. — ^Under  a  Carey  Act  project  the  water  of  the  North  Fork,  which  is  practically 

all  appropriated,  will  be  stored  at  a  point  about  20  miles  above  the  station  and 

used  to  irrigate  land  between  Martinsdale  and  Harlowton. 
Accuracy. — Records  obtained  during  oi>en  season  are  very  good. 

Discharge  measurements  of  North  Fork  of  Musselshell  River  near  Martinsdale^  Mont,, 

in  1911, 


Date. 

Hydrographer. 

he^. 

Dls. 
ch&rge. 

Date. 

Hydrogrephier. 

hei^ 

Dto. 
charge. 

Feb.  17 

CS.Heldel 

do 

do 

Feel 
3.78 

37 

74 

June    4 
July  28 
Oct.  27 

CS.Heldel 

FeeL 
4.28 
3.15 
3.66 

8ec.'jL 
152 

Apr.    8 
May     6 

do 

do 

9.4 
55 

a  Ice  conditions. 


Daily  gage  heighty  in  feet,  of  North  Fork  of  Musselshell  River  near  Martinsdale,   Mont,, 

for  1911. 

flfartin  J.  Settle,  observer.] 


D»y. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Got. 

Nov. 

: 1 

3.6 
3.7 
3.6 
3.6 
3.5 

3.5 
3.5 
3.5 
3.6 
3.65 

3.65 

3.5 

3.5 

3.5 

3.5 

3.6 

3.65 

3.65 

3.6 

3.6 

3.7 

3.75 

3.7 

3.65 

3.7 

3.7 
3.8 
3.9 
3.8 
3.7 

3.7 
3.7 
3.7 
3.7 
3.8 

3.8 
3.8 
3.8 
3.7 
3.7 

3.6 
3.6 
3.6 
3.6 
3.7 

4.0 
3.8 
3.8 
3.75 
3.7 

3.65 

3.6 

3.65 

4.0 

4.65 

4.6 
4.45 
4.3 
4.3 

4.3 
4.25 

4.4 
4.8 
4.5 
4.4 
4.25 

4.15 

4.1 

4.0 

4.0 

3.85 

3.85 

3.8 

3.75 

3.75 

3.7 

3.85 

3.7 

3.7 

3.65 

3.6 

3.65 

3.7 

3.6 

3.45 

3.4 

3.4 

3.4 

3.45 

3.5 

3.45 

3.45 

3.6 

3.45 

3.4 

3.4 

3.4 
3.35 
3.35 
3.35 
3.3 

3.3 

3.25 

3.2 

3.5 

3.5 

3.1 

3.25 

3.25 

3.25 

3.15 

3.2 

3.25 

3.25 

3.2 

3.15 

3.15 

3.15 

3.15 

3.1 

3.45 

3.3 

3.3 

3.45 

3.45 

3.45 

3.65 

3.9 

3.75 

3.55 

3.5 

3.65 

3.5 

3.45 

3.4 

3.35 

3.4 

3.4 

3.4 
3.35 
3.35 
3.3 

3.3 

3.3 

3.35 

3.35 

3.35 

3.35 

3.35 

3.3 

3.3 

3.3 

3.25 

3.25 

3.25 

3.3 

3.3 

3.3 

3.3 
3.3 
3.3 
3.3 
3.25 

3.25 

3.25 

3.3 

3.25 

3.25 

3.25 

3.25 

3.25 

3.3 

3.3 

3.3 

3.3 

3.35 

3.35 

3.35 

3.35 
8.35 
3.35 
3.35 
3.35 

3.35 
3.35 
3.35 
3.35 
3.4 

3.4 
3.35 
3.35 
8.35 
3.35 

3.35 
3.35 
3.35 
3.35 
3.35 

3.35 

3.35 

3.35 

3.4 

3.4 

3.4 
3.4 
3.4 
3.4 
3.45 

3.55 

3.55 

3.55 

3.7 

3.45 

3.45 

3.6 

2 

8.6 

3            i 

3.55 

4 ' 

3.45 

5 

3.4 

6        

3.45 

7 

3.45 

8 ' 

3.45 

9              ' 

3.65 

lo!    : 1 :. 

3.9 

11 

4.2 

12 

3.9 

13 

3.85 

h::::::::::...:.: ::•;:::::: 

3.9 

15 

4.5 

16 

4.5 

17 

3.95 

18 .:::::; 

19 

20.: 

3.9 

4.0 
3.9 
3.9 
4.0 
3.8 

3.6 
3.6 
3.4 
3.0 
3.7 
3.7 

21 

22 

23 

24 

25       

*" / 

26 

27 

28         

29 

30 

31 

Note.— Oage  heights  Nov.  9  to  17  distorted  by  ice. 
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Daily  diicharge,  in  9econd'feet,  of  North  Fork  of  MuuelMll  River  near  MartinedaU,  Mont, , 

for  1911, 


©•y. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

48 
60 
48 
48 
37 

37 
37 
87 
48 
64 

64 

87 
37 
37 
37 

48 
64 
64 

48 
48 

60 
67 
60 
64 
60 

60 
74 
80 
74 
60 

60 
60 
60 
60 

74 

74 
74 
74 
60 
60 

48 
48 
48 
48 
60 

106 

74 
74 
67 
60 

64 
48 
64 

106 
218 

200 
183 
166 
166 
166 
146 

173 
248 
491 
173 
146 

120 
121 
105 
105 
82 

82 
74 
67 
67 
60 

82 
60 
60 
64 

48 

64 

60 
48 
82 
27 

27 
27 
33 
87 
82 

82 
87 
32 
27 
27 

27 
23 
23 
23 
10 

10 
16 
12 
37 
37 

7 
16 
16 
16 

0.6 

12 
16 
16 
12 
0.6 

0.6 
0.6 
0.6 
7 

32 

10 

10 
32 
32 
32 
64 

80 
67 
42 
37 
64 

37 
32 
27 
23 
27 

27 
27 
28 
23 
10 

10 
10 
28 
28 
28 

23 
23 
10 
10 
10 
16 

16 
16 
10 
10 
10 

10 
10 
10 
10 
16 

16 
16 
10 
16 
16 

16 
16 
16 
10 
10 

10 
10 
23 
23 
23 

23 
23 
23 
23 
23 

23 
23 
23 
23 
27 

27 
23 
23 
23 
23 

23 
23 
23 
23 
23 

23 
23 
23 

27 
27 

27 
27 
27 
27 
32 

42 
42 
42 
60 
82 
32 

48 

2 

48 

3 

42 

4 

33 

5 

27 

6 

82 

7 

82 

8 

82 

9 

10..::: :.:.:::.:...::::. 



12 

13 

14 

15 



16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

80 

106 
80 
80 

105 
74 

48 
48 
27 
8 
60 
60 

20 

27 

28 

29 

30 

31 

NoTK.~-Dafly  dlscbaiKO  determioed  from  a  felrly  well  Oefliied  rating  curve. 
Monthly  dieduxrge  of  North  Fork  of  Mueeelehell  River  near  MartinedaU,  Mont.,  for  1911, 


Month. 

DlBcbaige  in  aeoond-fcet. 

Run-ofI 
(total  in 
acre-leet). 

Accu- 

Maximum 

Mtotanin. 

Mean. 

racy. 

January  

20 

18 

41.0 

62.2 

80.3 

83.4 

10.6 

30.6 

10.1 

27.0 

28.1 

20 

1,230 
1,000 
2,620 
3,110 
6,490 
4960 
1,210 
1,880 
1,140 
1720 
1,670 
i;230 

D. 

FeljtxMury 

D. 

Marrti.            

106 
80 
218 
248 
37 
80 
23 
60 

C. 

April 

87 
48 
27 
7 
16 
16 
23 

B. 

M^                               ............ .. 

B. 

jSbV...::. :...::. .:::...: : 

B. 

July 

B. 

Ang^::::::::::.:::.: :.:.::: : :. 

B. 

September 

B. 

Octobo" 

November.                 

B. 
C. 

Deoomber r . . . . 

D 

Tbe  vear 

248 

37.6 

27,200 

Note.— Means  tar  January,  February,  and  December  estimated;  mean  for  period  Mar.  1  to  10  estimated 
at  26  seooDd-feet;  mean  for  period  Not.  0  to  30  estimated  at  26  seoond-l^t. 
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BUEFAOB  WATEB  SUPPLY,  1911,  PABT  VI. 


KVB8XLBKBLL  BIVX&  AT  HABLOWTOV,  KOVT. 

Location.— In  sec.  26,  T.  8  N.,  R.  15  E.,  at  the  highway  bridge  1  mile  south  of  Har- 
lowton.    Takes  place  of  station  formerly  maintained  at  Shawmut. 

BecordB  available.— July  11, 1907,  to  December  31, 1911. 

Drainage  area. — Not  measured. 

Oages.— The  original  gage  was  destroyed  in  October,  1908;  on  April  10, 1909,  a  tempo- 
rary staff  gage  was  installed  which  read  0.73  foot  too  l^gh.  On  May  24,  1909,  a 
standard  chain  gage  was  placed  on  the  upstream  side  of  the  new  public  highway 
bridge  at  a  datum  0.52  foot  higher  than  the  bench  mark  and  the  datum  of  the 
bench  mark  was  raised  0.52  foot.  All  gage  heights  for  1909  were  corrected  to  the 
new  datum. 

ChanneL — ^Bed  of  stream  composed  of  sand  and  gravel;  will  probably  shift  in  flood. 

Discharge  zneasurements. — Made  from  bridge  or  by  wading. 

Diversions. — ^A  large  part  of  the  valley  is  irrigated  and  many  small  ditches  take  water 
from  the  Musselshell;  practically  the  entire  flow  of  the  stream  is  appropriated.  A 
minimum  discharge  of  2  second-feet  is  recorded  during  the  irrigation  season  at 
thb  station. 

Discharge  jMosfuremenU  of  Musselshell  River  at  HarlowUm,  Mont.y  in  1911. 


Date. 

Dydiographer. 

he^t. 

Dia- 
charge. 

Date. 

Hydrogiapher. 

belis^t. 

Di9- 

chaiige. 

Feb.  140 

C.  S.  Heidel 

Fen. 

aso 

.91 
4.10 

118 
2,580 

July  27 
Oct.   26 

C.  B.  HeideL 

Feet 
-a  02 
.81 

Sec-ft. 
11 

Apr.    7 
June    3 

do 

do 

do 

» 

a  loe  at  gage. 

Daily  gage  height  j  in  feet,  of  Musselshell  River  at  Harlowton,  Mont,  y  for  1911. 

[W.  O.  Yamamoto,  observer.) 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

0.02 
.96 
1.08 
1.10 
1.10 

1.00 
.98 
.95 
.98 

1.01 

1.04 
1.01 
1.00 
.95 
.95 

.90 
.92 
.98 
1.00 
1.00 

1.00 
1.02 
1.18 
1.20 
1.15 

1.15 
1.28 
1.40 
1.40 
1.30 

1.25 
1.20 
1.20 
1.20 
1.20 

1.25 
1.60 
1.60 
1.60 
1.68 

1.58 
1.45 
1.40 
1.45 
1.96 

2.40 
2.20 
2.05 
1.95 
1.75 

1.68 
1.60 
1.70 
1.96 
2.35 

2.65 
2.00 
2.40 
2.30 
2.30 
2.30 

2.70 
3.55 
4.05 
3.75 
3.30 

3.06 
2.85 
2.70 
2.60 
2.50 

2.40 
2.30 
2.26 
2.20 
2.30 

2.20 
2.15 
2.00 
1.95 
1.80 

1.75 
1.70 
1.65 
1.65 
1.48 

1.28 
1.20 
1.18 
1.15 
1.15 

1.12 

1.06 

.96 

.92 

.88 

.80 
.80 
.80 
.80 

.78 

.75 
.68 
.64 
.60 
.54 

.50 
.48 
.45 
.40 
.36 

.30 
.22 
.15 
.10 
.06 

.00 
-.02 
-.04 
-.05 
-.10 
+.55 

0.35 
.52 

.55 
.58 
.72 

1.15 
1.00 
1.00 
1.00 
1.00 

.95 
.96 
.90 
.82 
.78 

.75 
.75 
.72 
.70 
.70 

.66 
.65 
.60 
.60 
.60 

.60 
.60 
.55 
.55 
.50 
.50 

0.44 
.35 
.32 
.52 
.66 

.70 

.70 
.70 
.70 
.70 

.60 

•2 

.65 
.64 
.62 

.60 
.59 
.52 
.49 
.45 

.59 
.68 
.66 
.66 
.68 

.70 
.70 
.70 
.70 
.70 

0.70 
.70 
.70 
.70 
.70 

.70 
.70 
.70 
.70 
.70 

.70 
.70 
.70 
.70 
.70 

.72 
.74 
.75 
.75 
.78 

.78 
.78 
.80 
.80 
.80 

.80 
.82 
.82 
.72 
.65 
.56 

0  48 

2 ' 

.55 

3 ' 

65 

4 

.65 

5 

72 

6 

75 

7 

8 



.75 
.52 

9 ' 

.65 

10 1 

55 

1 
11 1 

50 

12 

0.90 
.90 
.90 

.go 

.90 

.90 

1.00 

1.12 

1.18 

1.30 
1.50 
1.50 
1.40 
1.38 

1.25 
1.20 
1.10 
1.08 
1.02 
.96 

.50 

13  

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 
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Daihf  dueharffe,  in  ieeond-feet,  of  3iu$»elahell  River  at  Harlowton,  Mont.,  for  1911. 


Digr. 

Ite. 

Apr. 

Itof. 

,««. 

July. 

Aug. 

8«pt. 

Got. 

Nov. 

1 

110 
12S 
164 
160 
160 

130 
136 
118 
118 
133 

143 
133 
130 
118 
118 

106 
110 
136 
130 
130 

130 
136 
132 
300 
180 

180 
232 
280 
280 
340 

230 
200 
200 
200 
200 

220 
370 
370 
370 
413 

300 
300 
280 
800 

616 

940 
780 
666 

606 
460 

412 

870 
430 
606 
300 

1,160 
1,110 
940 
860 
860 
860 

1,200 
2,010 
2,640 
2,210 
1,760 

1,620 
1,340 
1,200 
1,110 
1,030 

940 
860 
820 
780 
860 

780 
740 
630 
696 
490 

460 
430 
400 
345 
312 

232 
200 

103 
180 
180 

168 
154 
125 
110 
101 

86 
85 
85 
85 
83 

76 
66 
60 
65 

48 

44 

42 
39 
34 

30 

27 
22 
18 

16 
14 

12 
11 
10 
10 
8 
50 

30 
46 
50 
53 
71 

180 
130 
130 
130 
130 

118 
118 
106 
89 
82 

76 
76 
71 
68 
68 

63 
62 
55 
55 
55 

55 
55 
50 
50 
50 
50 

38 
30 
28 
46 
63 

68 
68 
68 
68 
68 

67 
62 
62 
60 
58 

55 

54 
46 
43 
39 

54 
66 

62 
62 
65 

68 
68 
68 
68 
68 

68 
68 
68 
68 
68 

68 
68 
68 
66 
68 

68 
68 
68 
68 
68 

71 
75 
76 
76 
82 

82 
82 

85 
85 
86 

85 
89 
89 
71 
62 
51 

42 

2 

60 

3 

62 

4 

62 

5 

71 

$ 

76 

76 

8 

46 

9 

50 

10 

50 

U 

44 

B 

106 
106 
106 
106 

106 
106 
ISO 
168 

lie 

MO 

330 
890 
280 
373 

330 
200 
160 
154 

IS 

44 

U 

14 

IS 

16 

17 

W 

19 

20 

21 

22 

23 

24 

2S 

» 

27 

28 

29 

ao 

11 

NoTB.— Daily  dJaebarge  detennJned  from  a  lattng  curve  fairly  well  defined  below  320  seoond-feet. 
Monthly  diMcharge  of  MuaeUheU  River  at  HarUmton,  Mont.,  for  1911. 


Montfa. 


Itamtf 

labniuy... 
MinIi...... 

fS*::::::: 

My 

^npBat 

October., 


The  year. 


Diacharge  In  aeoond-feet. 


MaT^wnip    ICininmoi. 


I 


I 


320 

280 

1,160 

2,540 

168 

180 

68 

89 


105 

200 

180 

8 

30 
28 
51 


Mean. 


a  45 

a50 

131 

154 

534 

878 
57.1 
78.1 
58.0 
73.1 
46.0 

a  40.0 


179 


Bun-off 
(total  in 
acre-feet). 


2,770 
2,780 
8,060 
9,160 
32,800 
62,200 
3,510 
4,800 
3,450 
4,490 
2,740 
2,460 


129,000 


Accu- 
racy. 


aEetimated. 
Non.— DlKbarge  Mar.  1-11  estimated  at  65  eeoond-feet  and  Nov.  13  to  30  at  40  aeoond-feet. 
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SUEFAOE  WATBE  SUPPLY,  1911,  PABT  VI. 


OHECHE&BOASO  CBSSK  VBAX  DSLPXHS,  KOHT. 

Location.— In  the  SW.  i  SW.  }  sec.  4,  T.  9  N.,  R.  9  E.,  2)  miles  above  liie  junction  of 

Checkerboard  Creek  with  MuaBelahell  River,  8  miles  from  Delpine  post  office,  and 

21  miles  from  Martinsdale,  Mont. 
BecordB  available.— May  26,  1909,  to  December  31,  1911. 
Drainage  area. — Not  measured. 
Gage. — Staff,  nailed  to  a  foot  log  near  the  right  bank.    This  was  superseded  on  April 

9, 1911,  by  a  vertical  staff  set  at  a  different  datum  about  40  feet  downstream  at 

a  better  section. 
Channel. — Gravel . 

Diacharge  measureznents. — ^Made  from  foot  log  or  by  wading. 
Winter  flow. — ^Affected  by  ice. 
Diversions. — It  is  proposed  to  divert  the  water  from  this  creek  over  a  small  divide 

into  the  reservoir  on  the  North  Fork  of  Musselshell  River.    The  creek  is  about  12 

miles  long  and  has  no  tributaries. 

Discharge  measurements  of  Checkerboard  Creek  near  Delpine ,  Mont,,  in  1911. 


Date. 

Hydrographer. 

height. 

Di»- 
charge. 

Date. 

Hydrographer. 

Gage 
hei^t. 

Dia- 
chargfi. 

Feb.  10 

C.  8.  Heidel 

Fe«L 

0.30 

.62 

2.34 

2.47 

7.4 
7.7 
13.1 

June    5 
Aug.    8 
Oct.   28 

C.  8.  Heidel 

Ftet. 
3.00 
2.18 
..    2.08 

41 

Apr.    Oa 
Apr.     9 
May    6 

do 

do 

..  ..do 

do 

do 

5.6 
3.7 

a  Last  measiUBinent  at  old  gage. 

Daily  gage  height ,  in  feet,  of  Checkerboard  Creek  near  Delpine,  Mont.,  for  1911. 
[Thomas  Harbor,  observer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

3.80 
3.16 

2.20 
2.20 

2.19 
2.30 
2.18 

2.15 

"""2.15* 
2.15 
2.16 

2.15 
2.15 

2.15 

2 

0.60 
.60 
.60 
.60 

.60 

.60 

.60 

2.34 

2.28 
2.31 
2.30 
2.47 

2.66 
2.60 
2.70 
2.71 
2.76 

2.61 
2.60 
2.47 
2.50 
2.80 

2.76 

2.15 

3                                     

4 

3.20 
3.00 

2.98 
2.98 
2.96 
2.97 
2.80 

2.72 
2.76 
2.71 
2.62 
2.68 

2.62 

2.12 

6 

2.18 

2.18 
2.18 
2.18 
2.20 
2.20 

2.22 
2.23 
2.25 
2.26 
2.25 

2.26 
2.25 
2.26 
2.25 
2.23 

2.23 
2.22 
2.22 
2.22 
2.21 

2.20 
2.20 

'i'.ii' 

'**2."i8* 
2.18 
2.18 
2.18 

21.8 
2.18 
2.18 
2.18 
2.16 

2.16 

"'iii' 

2.15 

6 

2.10 

7          

2.10 

8 

2.12 

0 

10 

2.15 

2.12 

11 

2.20 
2.23 
2.25 
2.22 
2.21 

2.22 
2.26 
2.23 
2.18 

2.18 
2.20 
2.23 
2.18 
2.24 

2.26 
2.33 
2.25 
2,27 
2.26 

12 

2.15 

2.12 

13..              

14 

2.15 

2.12 

16 

15 

17  .             

0.30 
.30 

:ig 

.40 

.40 
.60 
.60 
.60 
.60 

.50 
.50 
.60 
.60 
.60 
.60 

2.15 
2.15 

2.12 

18 

2.70 
2.70 
2.71 

2.62 

"i'.io 

2.76 
2.80 

2.86 
2.83 
2.80 
2.80 
2.83 
2.86 

2.60 
2.62 
2.60 

2.60 
2.55 
2.60 
2.40 

2.37 
2.87 
2.38 
2.40 
2.38 

2.12 

19 

20 

2  10 

21 

2.15 
2.15 
2.15 
2.15 
2.15 

2.15 
2.15 
2.16 
2.15 
2.15 
2.15 

2.15 

22 

23          

2.15 
2.15 

24 

26 

26 

2.15 

27 

28 

2.15 
2.15 
2.15 

2.06 

29 

30 

81 
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Daify  di9tkarg€,  in  ucond-feet,  of  Checkerboard  Creek  near  Delpine,  Mont.,  for  1911. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

1 

7.0 
7.0 
7.0 
7.0 
7.0 

7.0 
7.0 
7.0 
9.0 
7.4 

6.8 
6.6 
6.9 
6.2 
6.0 

6.3 
6.9 
6.6 
6.4 
6.4 

6.4 
6.8 
6.6 
6.4 
6.7 

7.1 
8.8 
6.9 
7.3 
7.1 

7.4 
7.6 
8.2 
6.0 
13 

16 
18 
22 
23 
26 

18 
18 
13 
14 
28 

25 
24 
22 
22 
23 

15 
16 
18 
26 
28 

31 
30 
28 
28 
30 
81 

64 
62 
64 
66 

41 

40 
40 
38 
39 
28 

23 
25 
23 
19 
21 

19 
18 
18 
19 
18 

18 
16 
14 

10.6 
9.9 

9.8 
9.8 
10.5 
10.5 
10.5 

6.8 
6.8 
5.6 
6.6 
6.4 

5.4 
5.4 

5.4 
5.8 
5.8 

6.2 
6.5 
6.9 
6.9 
6.9 

6.9 
6.9 
6.9 
6.9 
6.6 

6.6 
6.2 
6.2 
6.2 
6.0 

5.8 
5.8 
5.7 
5.6 
6.6 
5.6 

5.6 
8.0 
5.4 
6  4 

5.4 

5.4 
5.4 
5.4 
5.4 
5.4 

5.4 
5.4 
5.4 
5.4 
5.1 

5.1 
5.1 
5.1 
4.9 
4.9 

4.9 
4.9 
4.9 
4.9 
4.9 

4.9 
4.9 
4.9 
4.9 
4.9 
4.9 

4.0 

4.9 
4.9 
4.9 
4.9 

4.9 
4.9 
4.9 
4.9 
4.9 

4.9 
4.9 
4.9 
4.9 
4.9 

4.9 
4.9 
4.9 
4.9 
4.9 

4.9 
4.9 
4.9 
4.9 
4.9 

4.9 

4.9 
4.9 
4.9 
4.9 



4.0 
4.9 
4.6 
4.4 

4.2 

4.0 
4.0 
4  4 

2 

3 

4 

5 

6 

7 

8 

9 

4.4 
4.4 

4.4 

10 

11 

12 

4  4 

13 

4.4 

14 

4.4 
4.4 

15 

16 

8.0 
3.0 
3.0 
4.0 
6.0 

5.0 
7.0 
7.0 
7.0 
7.0 

7.0 
7.0 
7.0 
7.0 
7.0 
7.0 

4  4 

17 

4.4 
4.4 

18 

19 

•   4  2 

20 

4.0 

21 

4.0 

22 

4.0 

23 

3  9 

24 

8.9 

25 

3.8 

26 

8.8 

27 

8.7 

28 

3.7 

29 

3.7 

30.            

8.7 

31 

s!? 

Note. — Dally  discharge  detemUned  as  foUows:  Har.  16  to  Apr.  8  (old  Bectkm)  and  Apr.  9  to  Oct  28 
(new  section)  Cram  rating  currosfalrly  well  defined.    Discharge  interpolated  for  days  for  whjch  gage  heights 


Monthly  discharge  of  Checkerboard  Creek  near  Delpine,  Mont.,  for  1911, 


Month. 

Discharge  In  second-feet. 

Run-Off 
(total  in 
acre-feet). 

Accu- 

ya-HTn^^nt- 

inninmnn. 

Mean. 

racy. 

Tsnnary .....tt. 

8.0 
3.0 
4.5 
6w71 
20.5 
25.8 
6.09 
5.24 
4.90 
4.18 
3.5 
8.5 

184 
167 
277 
399 
1,280 
1.-540 
374 
822 
292 
267 
206 
215 

D. 

FebroKy 

D. 

March 

7.0 
9.0 
31.0 
64.0 
6.9 
8.0 
4.9 
4.9 

C. 

April 

5.4 
7.4 
9.8 
6.4 
4.9 
4.9 
3.7 

B. 

M^      :    :   : 

B. 

jSsIv;::::::::::;::::::::::::::::::::::::::.::..: 

B. 

July             

B. 

Angost 

B. 

September  

B. 

October 

C. 

November.  .  ^^.... 

D. 

]>ecember. 

D. 

Thii  year ..r. ....... 

64 

7.58 

5,500 

Note.— Means  for  January,  Fetruary,  November,  and  December  estimated;  mean  for  period  Mar.  1-15 
tstimated  at  8.0  seoond-liBOt 
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SUBFAOB  WATEB  SUPPLY,  1011,  PABT  VI. 


soxrra  wobjk  or  inrsasLSHxix  vrvza,  itxab  iiAKTnreoALx.  xojit- 

Location.— In  the  S.  i  aec.  12,  T.  8  N.,  B.  11  £.,  near  the  public  highway,  li  miles 

northeast  of  Martintdale,  near  the  blacksmith's  ahop  of  the  Martinadale  Sheep  Co., 

at  a  point  about  1^  miles  above  the  original  site,  which  was  near  the  ranch  of  M .  J . 

Settle. 
Becords  available.--june  19, 1907,  to  April  28, 1908  (old  station);  April  28, 1906,  to 

December  31, 1911. 
Drainage  area. — Not  measured. 
Oage.— Staff  nailed  to  tree  on  the  right  bank;  datum  unchanged.    The  datum  of  this 

gage  bears  no  determined  relation  to  the  datum  of  the  gage  at  the  original  station. 
Channel. — ^Bed  of  stream  is  chiefly  gravel  and  is  clean  and  nonshifting. 
Discharge  measurements.— Made  by  wading  near  the  gage  or  from  a  bridge  150 

feet  below. 
Winter  flow.— Affected  by  ice. 
Diversions. — ^Many  small  ditches  take  water  from  the  creek  and  during  the  iirigating 

season  all  the  water  is  diverted. 
Aocuxaoy.— Open  season  records  good. 

Ditcharge  measuremenU  of  South  Fork  of  Musselshell  River  near  Martinsdale,  Moni., 

in  1911. 


Pate. 

Hydrograplw. 

hfi^t. 

Dis- 
cbargs. 

Date. 

Hydrographer. 

hS^t. 

Dl9- 

chargB. 

Feb.  17 

C  a  Hridd..      .  . 

/to. 
.   8.01 

41 
174 

June  4 
July  28 
Oct  27 

C.  8.  Heidd 

6.76 
1.66 

Sec,-n. 
25 

Apr.    8 
ifiy    6 

do 

do 

do 

do 

aiceoonditioDS. 

DaiUi  gage  height,  in  feet,  of  South  Fork  of  Musselshell  River  near  MartmsdaUt  Mont,,  far 

1911. 


[J.O. 

WaUaoe, 

Pay. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Get. 

1.             



2.05 
2.  .35 
2.05 
1.66 
1.5 

1.66 
1.66 
1.75 
2.0 
2.0 

2.15 
2.0 
1.9 
1.8 
1.8 

1.8 
1.9 
1.9 
2.0 
2.0 

2.2 
2.2 
2.3 
2.8 
2.3 

2.4 

2.46 
2.6 
2.6 
2.6 

2.4 
2.4 
2.3 
2.5 

2.6 

Z6 
3.3 
8.2 
3.6 
3.3 

3.8 
3.0 
3.3 
3.8 
4.0 

4.9 
4.2 
4.0 
8.7 
6.6 

8.3 
8.2 
8.3 

8.6 
4.8 

4.6 
4.6 
4.4 
4.3 
4.2 
4.0 

4.6 
6.8 
6.8 

6.8 
6.7 

6.1 
4.9 
4.8 
4.8 
4.4 

4.2 

4.0 
4.0 
4.2 
3.9 

8.9 
3.7 
3.0 
8.1 
8.1 

8.0 
2.9 
ZO 
2.8 
Z5 

2.4 

2.36 

2.8 

2.2 

2.16 

2.1 

2.0 

1.06 

1.9 

1.8 

1.26 

1.4 

1.8 

1.0 

1.0 

1.0 
1.0 
a95 

as 

0.8 

as 
as 
as 
a85 
as 

as 
as 
as 
as 

1.5 
1.0 

a9 
a9 
a9 
a  86 
a  86 

as 
a9 
a9 

1.6 
L6 

L6 
L8 
1.4 
1.6 
1.6 

1.6 
L66 
1.6 
1.65 
1.6 

1.6 
1.4 
L4 
1.4 
1.45 

1.46 

1.3 

1.85 

1.86 

1.8 

L2 
1.3 
1.26 
1.2 
1.16 
1.15 

1.15 

1.6 

1.6 

1.3 

1.3 

1.86 

1.3 

L8 

1.8 

L8 

L36 
L3 
L3 
1.2 
L3 

LS 

hi. 

1.26 
1.25 

1.85 
L3 
1.25 
1.25 
L25 

1.25 
1.25 
1.25 
1.35 
1.3 

1.3 

2 

1.4 

3 

L4 

4 

1.4 

5          

L45 

6 

L45 

7 

1.5 

8    

LS 
l.S 

ft:::::;::::::::::::::.::::.:...: f:::::::: 

10 

i!* 

11  

LS 

13 

LS 

13 

L5 

14 

LS 

15 

1.5 

16 

1.5 

17 

1.55 

18 

1.55 

19 

2.05 
2.1 

2.65 
2.76 
2.05 
2.05 
2.0 

1.05 

1.05 

1.55 

1.86 

1.4 

1.55 

1.55 

20 

1.5 

21 * 

1.5 

22...: 

1.5 

23 

1.5 

24 

L4 

26 

L4 

26 

L45 

27 

1  55 

28 

1.55 

29 

L55 

30 

1.6 

31 

1.75 

Digitized  by 


Google 


MUSSBLSHBLL  BIVBB  BAStV. 


Ill 


Daihf  dMiarge,  in  uoofnd-Jui^  of  South  Fork  of  Mustel^ll  River  near  Martinedale, 

Mont,,  for  1911, 


Day. 

Var. 

Apr. 

May. 

Juoa. 

/uly. 

Au«. 

Qt^U 

Oct. 

1 

66 
96 
66 
27 
24 

84 
84 

41 

62 
62 

76 
62 
58 
45 

45 

45 

58 
68 
62 
62 

81 
81 
92 
92 
92 

104 
110 
116 
116 
116 

104 
104 
98 
116 
116 

i» 

SI 
214 
368 

231 

231 
183 
3S1 
231 
890 

740 
447 
800 
812 
1,080 

231 
214 
214 
289 
090 

597 
597 
516 
480 
447 
390 

656 

1,180 
1260 
1260 
1)200 

846 
740 
600 
080 
616 

447 
390 
890 
447 
863 

863 
812 
183 

198 
198 

183 
168 
62 
154 
116 

104 
98 
92 
SI 
76 

71 
62 
68 
68 
46 

18 
19 
15 

2l5 

24 

2.5 
2.5 

3 

8 

8 
24 
84 

34 

16 
19 
34 
30 

80 

34 
34 

34 

19 
19 
19 
22 

22 

15 
17 
17 
15 

11 

11 

13 

11 
9.5 
9.5 

0.6 
34 
34 

iS 

17 
16 
15 
16 

16 

18 

\i 

11 
11 

11 
11 
13 
13 
13 

18 
11 
13 
18 
13 

18 
13 
13 
13 
15 

15 

2 

19 

3 

19 

4 

19 

5 

» 

« 

32 

7 

24 

8 

34 

9 

34 

10 

34 

11 

34 

12 

34 

u    

34 

14 

34 

14 

34 

16 

34 

17 

37 

18 

37 

19 

66 

n 

134 
148 

66 

66 

62 

6.6 
6.6 

r 

49 
19 

27 

37 

20 

34 

21 

34 

2t 

34 

23 

34 

24 

19 

25 

19 

2S 

33 

27 

27 

28 

27 

2» 

27 

10 

80 

31 

41 

Nofs.— DaUy  disobaxge  datarmiiMd  from  1910  rating  cnrre  that  Is  well  defined. 
Monthly  diadiarge  of  South  Fork  of  MtueeUhell  River  near  MarHnedale,  MorU,,  for  191  J. 


Month. 

• 

Difldherse  in  Beorad-feet. 

Runoff 
(totolin 
acr».feet). 

AOOD- 

Mt-rfiy^iTP 

Minimuni. 

Mean. 

racy. 

January 

•  10 

•  7 
35.8 
69.0 

339 

448 
13.7 
18.5 
13.8 
24.0 

0  18.0 

•12.0 

616 

388 
2,200 
4,110 
20,800 
26,700 

843 
1,140 

821 
1,480 
1,070 

738 

D. 

Vebrovy 

D. 

ifaS!?..:.:: :...:...; 

148 
116 
1,080 
1  260 
71 
84 
24 
41 

C. 

AuU 

63 

2 

2 

9.5 
16 

A. 

M^..    ...  ...  ..  

A. 

jni::::::::::::::::...: :.:.:...::::...::.. 

A. 

Joly 

A. 

Anjmft 

A. 

Swumber..:.  

A. 

Oi4obff 

A. 

iJS^bi...  ;:::::;:...!...:...::.....:..:.:..:. 

D. 

DiiimBlnr                  .     ..•. 

P. 

The  year 

1,360 

2 

84.1 

60,900 

Nan.— DtaobarfB  Mar.  1  to  18  estUaated 


A  Estimated. 
atOOseoQQd-feet, 
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SXJBFAOE  WATBB  SUPPLY,  19U,  PABT  VI. 
AXXSIOAV  rO&K  HEAR  HARLOWTOV,  MOVT. 


IiOcatioxi.^At  the  Shaw  &  Elliott  ranch,  5  miles  southeast  of  Hailowton,  Mont.,  a 
few  miles  above  the  junction  of  the  American  Fork  with  the  Musselshell. 

Becords  available.— July  28,  1907,  to  December  31,  1911. 

Qa^e. — Chain  fastened  to  upper  rail  of  small  wagon  bridge;  datum  unchanged. 

Ghasnel. — Bed  composed  of  sand  and  clay;  shifts  only  at  extremely  high  stages. 

Discharge  zneasurementa. — ^Made  from  the  bridge  or  by  wading. 

Winter  flow.— Affected  by  ice. 

Storage.— The  basin  of  the  American  Fork  affords  some  good  storage  sites  and  by 
holding  back  the  spring  flood  waters,  which  are  derived  from  the  melting  snow  on 
the  mountains,  much  more  land  can  be  put  under  irrigation. 

Accuracy. — Open  season  records  good. 

Discharge  measurements  of  American  Fork  near  HarlowUm,  Mont,,  in  1911. 


Date. 

Hfdrographer. 

height. 

Dis- 
charge. 

Date. 

Hydrographer. 

hei^. 

Dis- 
charge. 

Feh.  14 

C.  8.  Heidel 

Feet. 
(•) 
1.32 

3.2 

June    3 
Oct.   26 

C.  8.  Heidel 

Fut. 
8.77 
1.20 

See.-fl. 
544 

Apr.    7 

do 

do 

2-5 

a  Ice  oonditiona. 

Daily  gage  height ,  in  feet  y  ofAmaiean  Fork  near  HarlowUm^  Mont.,  for  1911. 
[Jesse  Cunningham,  observer] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.2 
1.25 
1.3 

1.25 
1.25 
1.26 
1.25 
1.26 

1.2 
1.25 
1.3 
1.3 
1.3 

1.25 

1.3 

1.36 

1.35 

1.3 

1.25 
1.35 
1.4 
1.36 
1.3 

1.3 

1.3 

1.25 

1.25 

1.25 

1.2 
1.2 
1.2 
1.25 
1.3 

1.3 
1.3 
1.2 
1.25 
1.45 

2.65 

2.55 

2.4 

2.1 

1.9 

1.86 
1.8 
1.65 
1.8 
2.6 

2.65 
2.85 
2.6 
2.6 
2.4 
2.66 

2.9 

3.66 

3.76 

3.7 

3.6 

3.56 
3.66 
2.76 
2.76 

2.4 
2.66 
2.35 
2.4 
2.36 

2.4 
2.2 

2.0 
1.85 
1.86 

1.8 
1.85 
1.75 
1.76 
1.1 

1.1 
1.2 
1.2 
1.3 
1.2 

1.16 
1.15 
1.15 
1.05 
1.45 

0.95 
1.05 
1.15 
1.45 
0.96 

0.95 
0.95 
0.95 
0.9 
0.9 

0.9 
0.9 
1.0 
0.95 
0.96 

0.9 
0.8 
0.85 
0.8 

'"o.T" 

1.2 
1.2 
1.16 
1.2 
1.25 

1.2 
1.25 
1.2 
1.2 
1.2 

1.25 

1.2 

1.15 

1.2 

1.2 

1.1 
1.2 
1.2 
1.2 
1.1 

1.2 
1.2 
1.15 
1.2 
1.2 

1.2 
1.1 
1.1 
1.1 
1.1 
1.15 

1.15 

2 

1.15 
1.05 
1.15 
1.15 

1.1 

1.05 

1.15 

1.2 

1.15 

1.15 

1.1 

1.1 

1.05 

1.05 

0.96 
0.9 
0.9 
0.86 

■"6.'9"' 

0.95 
1.05 
1.06 
0.96 
0.86 

1.45 

1.05 

1.1 

1.15 

1.1 

1.1 

1.1 

1.05 

1.05 

1.05 

0.95 
0.95 
1.46 
1.46 
1.06 

1.05 

1.06 

1.1 

1.1 

1.16 

1.2 
1.16 
1.16 
1.2 
1.2 

1.15 

3 

1.15 

4 

1.15 

5 : 

1.16 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

' 

34 

26 

26 

1.35 
1.3 
1.3 
1.3 
1.3 
1.36 

27 

28 

29 

ao 

31 
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Daily  discharge,  in  second-feet,  of  American  Fork  near  Hwrlowton,  Mont,,  for  1911. 


Day. 

Mar. 

Apr. 

M.y. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

8.5 
3.5 
3.5 
3.5 
3.6 

3.6 
3.5 
2.0 
2.8 
3.5 

2.8 
2.8 
2.8 
2.8 

2.8 

2.0 
2.8 
3.5 
3.6 
3.6 

2.8 
3.6 
4.8 
4.8 
3.6 

2.8 
4.8 
6.0 
4.8 
3.6 

3.5 
3.5 
2.8 
2.8 
2.8 

2.0 
2.0 
2.0 
2.8 
3.6 

3.5 
3.5 
2.0 
2.8 
8.0 

160 
140 
112 

67 

42 

37 
.32 

13 

32 
130 

160 
208 
150 
150 
112 
140 

220 
490 
635 
610 
470 

450 
450 
182 
182 
130 

112 
140 
104 
112 
104 

112 
81 
'     84 
37 
37 

32 
37 
28 
28 

1.6 

1.5 
2.0 
2.0 
3.5 
2.0 

1.8 
1.8 
1.8 
1.2 
8.0 

.8 
1.2 
1.8 
8.0 

.8 

.8 
.8 
.8 
.7 
.7 

.7 
.7 
1.0 
.8 
.8 

.7 
.5 
.6 
.6 
.0 

.0 
.0 
.0 
.0 
.0 
.0 

0.9 
1.8 
1.2 
1.8 
1.8 

1.6 
1.2 
1.8 
2.0 
1.8 

1.8 
1.5 
1.6 
1.2 
1.2 

.8 
.7 
.7 
.6 
.6 

.6 
.6 
.7 
.7 
.7 

.8 
1.2 
1.2 
.8 
.6 
.6 

1.8 
3.0 
4.2 
6.4 
6.7 

8  0. 
1.2 
1.6 
1.8 
1.5 

1.5 
1.5 
1.2 
1.2 
1.2 

.8 

.8 

8.0 

8.0 

1.2 

1.2 
1.2 
1.5 
1.5 
1.8 

2.0 
1.8 
1.8 
2.0 
2.0 

2.0 
2.0 
1.8 
2.0 
2.8 

2.0 
2.8 
2.0 
2.0 
2.0 

2.8 
2.0 
1.8 
2.0 
2.0 

1.6 
2.0 
2.0 
2.0 
1.6 

2.0 
2.0 
1.8 
2.0 
2.0 

2.0 
1.5 
1.6 
L6 
1.6 
1.8 

1.8 

2 

1.8 

3 

1.8 

4 

lis 

5 

L8 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20. 

21 

22 

23 

24 

25 

26 

4.8 
3.5 
3.6 
3.6 
3.6 
4.8 

27 

28 

39 

30 

31 

NoTK.^DaU7  dbcharge  determined  from  a  rating  curve  that  is  fairlj-well  defined.    Diaobarge  inter- 
yHsOMA  for  days  for  wbion  gage  heights  are  missing. 

MonnMy  discharge  of  American  Fork  near  HarlowUm,  Mont.,  for  1911, 


Month. 

Discharge  In  second-feet. 

Run-off 
(total  In 
acr»-feet). 

AOOO- 

wffi^Tiiim^t^  ^ 

KMI^iTW^^^fW  - 

Mean. 

racy. 

jaooary    

«1.00 
a. 90 
1.57 
3.45 

65.9 

155 
1.20 
1.13 
2.58 
1.S5 

a  1.00 

ol.OO 

61 

50 

97 

206 

3,440 

9,220 

74 

69 

154 

120 

60 

61 

D. 

Febroiv 

D. 

Mwrh      

4.8 
6,0 

208 

635 
8.0 
2.0 
8.0 
2.8 

D. 

AMfl 

2.0 
2.0 
1.5 
.0 
.6 
.8 
1.5 

C. 

^ :  :            ... 

C, 

jto.;:  :::::::::::::::::::::::.:::::...::...:..: 

c. 

July.                       

c. 

AncoBt     

c. 

B^ur...::;:..:.: 

c. 

October 

c. 

November 

D. 

December      r 

D. 

The  year ..... - 

636 

18.8 

13,600 

o  Estimated. 
Non.— Discharge  Mar.  1  to  25  estimated  at  1  second-foot. 
8173**— -WBP  306-^14 8 
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flUEPAOE  WATBB  SUPPLY,  1911,  PABT  71. 


LKBO  C&BXK  HXAR  KA&LOWTOIT,  MOVT. 

Location.-- Near  the  Shaw  &  Elliott  ranch,  5  miles  southeast  of  Hailowton,  half  a 

mile  above  the  junction  of  the  creek  witli  American  Fork. 
Records  available.— July  28,  1907,  to  December  31,  1911. 
Drainage  area. — Not  measured. 
Gage.— Staff  on  the  right  bank,  nailed  to  the  pile  of  the  small  wagon  bridge;  its  datum 

is  the  same  as  that  of  the  gage  on  the  American  Fork. 
Ohannel. — Contains  growth  of  grass. 
Diacharge  nxeaaurementB. — ^Made  by  wading. 
Winter  flow. — Affected  by  ice. 

DiverBiona.— The  water  of  the  stream  is  used  for  irrigation. 
Accuracy. — Records  only  fair  as  gage  heights  are  affected  by  backwater  caused  by 

grass  in  the  stream  bed. 

Lebo  Creek  is  about  20  miles  long,  is  fed  by  springs,  and  its  flow  is  nearly  imiform. 
DtBcharge  measurements  of  Lebo  Creek  near  HarlowtoUj  Mont.f  in  1911. 


Dau. 

Hydn^rapher. 

Gage 
height. 

charge. 

Date. 

Hydrographer. 

h^t. 

Dis- 
charge. 

Feb.  14a 

C.  8.  Heidel 

Feet. 

See,'ft, 
21 
24 
42 

July  27 
Oct.   20 

C.S.  Heidel 

Ftet. 

.98 
1.40 

Sec-fi. 
7.3 

Apr.    7 
June    3 

do 

do 

1.28 
1.85 

do 

22 

a  Creek  frosen  at  gage. 

Daily  gage  height ^  in  feet ^  of  Lebo  Creek  near  Harlowton,  Mont.  ^  for  1911. 
[Neva  Clark,  observer.) 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

1.2 

1.2 

1.15 

1.2 

1.15 

1.25 

1.3 

1.25 

1.2 

1.2 

1,1 
1.1 
1.1 
1.1 
1.1 

1.0 
1.0 
1.0 
1.0 
1.1 

1.1 

1.15 

1.15 

1.15 

1.1 

1.1 

1.15 

1.2 

1.2 

1.1 

1.15 

1.1 

1.5 

1.1 

1.1 

1.1 
1.1 
1.0 
1.1 
1.15 

1.5 
1.5 
1.1 
1.1 
1.1 

1.25 

1.15 

1.1 

1.1 

1.5 

1.5 
1.5 
1.2 
1.3 
2.6 

2.6 
2.1 
2.5 
1.8 
1.8 
1.6 

1.9 

2.15 

1.85 

1.7 

1.65 

1.6 

1.55 

1.4 

1.4 

1.35 

1.3 

1.35 

1.4 

1.4 

1.45 

1.55 

1.5 

1.4 

1.4 

1.4 

1.45 

1.4 

1.35 

1.35 

1.2 

1.2 

1.15 

1.1 

1.0 

1.5 

1.0 
1.0 

.95 

.9 

.9 

.9 
.96 
1.0 
.95 
.9 

.9 

.9 
1.5 
1.0 
1.5 

1.0 
.95 

.8 
.8 
.8 

.75 
.65 
.65 
.65 
.7 

.75 
1.0 
.95 
.95 
1.45 
1.25 

1.16 
1.16 
1.15 
1.2 
1.2 

1.25 
1.15 
1.3 
1.46 
1.4 

1.35 

1.45 

1.4 

1.46 

1.45 

1.4 
1.4 
1.4 
1.4 
1.36 

1.35 
1.3 
1.3 
1.3 
1.35 

1.35 

1.35 

1.36 

1.3 

1,3 

1.3 

1.25 
1.3 
1.35 
1.35 
1.3 

1.4 

1.36 

1.36 

1.3 

1.26 

1.26 
1.26 
1.25 
1.26 
1.25 

1.26 
1.25 
1.25 
1.26 
1.2 

1.26 
1.26 
1.3 
1.8 
1.25 

1.26 
1.2 
1.2 
1.25 
1.26 

1.25 
1.25 
1.25 
1.26 
L26 

1.25 
1.26 
1.26 
1.16 
1.15 

1.16 
1.16 
1.15 
1.15 
1.15 

1.16 
1.26 
1.26 
1.26 
1.26 

1.25 
1.25 
L25 
1.8 
1.8 

1.4 

1.4 

1.45 

1.45 

1.4 

1.36 

1.45 

2 

1.35 

3          

1  25 

4 

1.25 

5 

1.15 

6 

7          

8 

9 

10 

11 

12 

13 

14          

Ifi 

16 

17 

18 

19 

20 

21 

22 

23          

24 

26 -- 

26 

1.4 

1.3 
1.3 
1.25 
1.3 
1.2 

27 

28 

29 

ao 

81 

NoTS.— Daily  discharge  determined  a.s  follows:  Mar.  20  to  May  24,  from  curve  poorly  defined;  May  25  to 
June  2,  by  indirect  method  for  shifting  channels;  June  3  to  Nov.  6,  from  curve  uirly  well  defined. 
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Daily  digtharge,  in  second-feetf  ofLebo  Creek  near  HarhwUm^  Mont, y  for  1911. 


Day. 

Mar. 

Apr. 

* 
May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1   

21 
21 
19 
21 
19 

23 

25 
23 
21 
21 

17 
17 
17 
17 
17 

14 

14 
14 
14 
17 

17 
19 
19 
19 
17 

17 
19 
21 
21 
17 

19 
17 
33 
17 
17 

17 
17 
14 
17 
19 

33 
33 
17 
17 
17 

23 
19 
17 
17 
33 

83 
33 
21 
26 

88 

88 

e4 

80 
45 
45 
34 

50 
64 
40 
34 
32 

30 
28 
22 
22 
20 

18 
20 
22 
22 
24 

28 
28 
22 
22 
22 

24 
22 

20 
20 
14 

14 
12 
11 
8 
26 

8 
8 
7 
6 
6 

6 
7 
8 
7 
6 

6 

6 
26 

8 
26 

8 
7 
4 
4 
4 

3 

1.6 

1.6 

1.6 

2 

3 
8 

7 

7 
24 
16 

12 
12 
12 
14 
14 

16 
12 
18 
24 
22 

20 
24 
22 
24 
24 

22 
22 
22 
22 
20 

20 
18 
•  18 
18 
20 

20 
20 
20 
18 
18 
18 

16 
18 
20 
20 
18 

22 
20 
20 
18 
16 

16 
16 
16 
16 
16 

16 
16 
16 
16 
14 

16 
16 
18 
18 
16 

16 
14 
14 
16 
16 

16 
16 
16 
16 
16 

16 
16 
16 
12 
12 

12 
12 
12 
12 
12 

12 
16 
16 
16 
16 

16 
16 
16 
18 
18 

22 
22 
24 
24 
22 
20 

24 

2 

20 

3 

16 

4 

16 

5 

12 

6 

7 

8 

9 

10 

u 

12 

13 

14 

15 

16 

17 

18 

19 

ao 

21 

22 

23 

24 1  

25 

25 

29 
25 
26 
23 
26 
21 

27 

28 

29 

30 

31 

Monthly  discharge  ofLebo  Creek  near  Harlowtonj  Mont.,  for  1911. 


Discbarge  in  woond-feet. 


Month. 


January.... 
February. . . 
March 

is?.::::::: 

June. .» 

July 

August 

September. 
October.... 
November. . 
December.. 


The  year. 


Mfty*inuTii    Minimum.     Mean. 


14 
14 

8 

1.6 
12 
14 
12 


a  10 

a  15 

020 
18.6 
31.3 
24.6 
7.82 
18.9 
16.9 
16.3 

a  12 

a  10 


16.8 


Run-off 
(total  in 
aore>feet). 


615 

633 

1,230 

1,110 

1,920 

1,460 

481 

1,160 

1,010 

1,000 

714 

615 


12,100 


Accu- 
racy. 


a  Estimated. 
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SURFACE   WATER  SUPPLY,   1911,  PABT  VI. 


FLATWILLOW  GBEEK  HSAB  FLATWILLOW,  XOHT. 

Location. — ^At  Flatwillow  Ranch  Oo.'s  ranch,  8  miles  above  Flatwillow  and  30  miles 

north  of  Roundup. 
Becords  available. — ^May  3  to  December  31,  1911. 
Drainage  area. — Not  measiured. 
Gage. — Staff  gage,  marked  to  tenths  of  feet,  nailed  to  a  timber  driven  into  bed  of 

stream  and  braced  to  the  banks;  below  the  wagon  bridge  near  the  ranch  buildings. 
Channel. — Likely  to  shift;  current  very  sluggish. 
Discharge  meaeureniente. — At  high  stages  made  from  a  footbridge  behind  house; 

at  low  water  made  by  wading  around  a  bend  below  house. 
Winter  flow.— Affected  by  ice. 
Diversions. — ^Much  water  is  diverted  above  the  gage  during  the  irrigating  season. 

A  canal  to  divert  water  into  the  storage  reservoir  of  the  Flatwillow  Carey  project 

heads  about  a  mile  above  the  station. 

Discharge  measwrementa  of  Flatwillow  Creek  near  Flatwillow ,  Mont.,  in  1911, 


Date. 

Hydrographer. 

he^t. 

Dls- 
cfaargB. 

May    3 

C  8  Heidel 

Fui, 
8.15 
6.71 
2.59 
3.15 

5«.^ 

.    ..do 

253 

July  26 
Oct.  25 

do 

4.5 

do 

29 

Daily  gage  height^  in  feet,  of  Flatwillow  Creek  near  Flatwillow ,  Mont.,  for  1911. 

[Lee  Akers,  observer.] 


Day. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

1 

6.8 
7.1 
7.2 
7.2 
6.9 

6.6 
6.2 
5.9 
5.8 
5.8 

5.6 
5.5 
5.3 
5.2 
6.1 

6.1 
4.8 
4.6 
4.4 
4.2 

4.1 
4.2 
4.2 
4.1 

4.0 

4.0 
3.9 
3.9 
3.8 
3.7 

3.6 
3.6 
3.4 
3.3 
3.3 

3.1 
3.1 
3.3 
3.3 
3.3 

3.2 
2.9 
2.9 
2.8 
2.9 

2.9 
2.8 
2.8 
2.8 
2.9 

2.8 
2.8 
2.8 
2.8 
2.7 

2.6 
2.6 
2.6 
2.7 
2.7 
2.7 

2.8 
2.9 
8.1 
3.2 
3.2 

3.3 
3.5 
3.6 
3.7 
3.7 

8.6 
3.6 
3.4 
3.4 
3.3 

3.2 
3.2 
3.6 
3.4 
3.4 

3.4 
3.4 
3.3 
3.3 
3.3 

3.3 
3.3 
3.2 
3.1 
3.1 
2.8 

2.8 
2.8 
2.7 
2.7 
2.7 

2.8 
2.8 
2.9 
2.9 
2.9 

2.9 
2.8 
2.8 
2.7 
2.6 

2.6 
2.6 
2.6 
2.7 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.7 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 
2.8 

2.8 

2.9 
2.8 
2.9 
2.9 
2.9 

2.9 
3.0 
2.9 
3.0 
3.2 

3.2 
3.3 
3.4 
3.4 
3.4 

3.2 
8.1 
3.0 
3.1 
3.0 

3.1 
2.9 
2.9 
2.8 
2.9 
3.0 

3.1 
3.0 
8.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
8.1 
8.1 

2.9 
2.9 
2.9 
2.9 
3.0 

3.0 
3.0 
8.0 
3.1 
3.1 

3.8 
8.8 
3.3 
8.8 
8.3 

3.2 

2 

3.2 

3 

3.13 
3.10 
3.11 

3.11 
3.08 
3.12 
3.18 
3.12 

3.11 
3.00 
3.02 
2.86 
3.85 

6.2 
4.3 
4.0 
3.9 

3.8 

3.8 
3.9 
3.8 
4.3 
5.2 

6.6 
6.6 
6.2 
6.2 
6.1 
6.2 

3.3 

4 

3.3 

5 , 

3.3 

6 

3.2 

7 

3.3 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

3  2 

18 

3.2 

19    

3  2 

20 

3.1 

21 

8,1 

22 

S-1 

23 

sli 

24 

3  1 

25 

3.1 

28 

3,1 

27 

3  1 

28 

8.1 

29 

3  1 

30 

3.1 

31 

3  1 

Note.— Gage  heights  distorted  by  ice  Nov.  24  to  Dec.  31. 
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Daily  dMiarge,  in  second-feety  of  Flattoillow  Creek  near  Flattvillow  Mont.yfor  1911. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

25 
26 
25 
24 
24 

24 
23 
25 
27 
25 

24 
20 
21 
14 
14 

312 

86 
07 
62 
67 

67 
62 
67 
86 
142 

244 
244 

212 
212 
205 
212 

260 

284 
292 
202 
268 

236 
212 
191 
184 
184 

170 
163 
140 
142 
136 

136 
115 
103 
91 
79 

73 
79 
79 
73 
67 

67 
62 
67 
67 
62 

47 
47 
37 
32 
32 

24 
24 
32 
32 
32 

28 
16 
16 
12 
16 

16 
12 
12 
12 
16 

12 
12 
12 
12 
8 

12 
16 
24 
28 
28 

32 
42 
47 
52 
62 

47 
47 
37 
37 
32 

28 
28 
47 
37 
37 

37 
37 
32 
32 
32 

33 
33 
28 
24 
24 
12 

12 

12 
8 
8 
8 

12 
12 
16 
16 
16 

16 
12 
12 
8 
6 

5 
6 
6 
8 
12 

12 
12 
12 
12 
12 

12 

8 
8 
8 
8 

8 
8 
8 
12 
12 

16 
12 
16 
16 
16 

16 
20 
16 
20 
28 

28 
32 
37 
37 
37 

28 
34 
20 
24 
20 

24 
16 
16 
12 
16 
20 

24 

2 

20 

3 

20 

4 

30 

5 

20 

Q .     

20 

7 

20 

8 

20 

9 

20 

10 

20 

11 

20 

12 

20 

13 

20 

14 

24 

16 

24 

16 

16 

17 

16 

18 

16 

19 

16 

20 

20 

21 

20 

22 

20 

23 

20 

24 

20 

25 

20 

38 

20 

27 

20 

28 

20 

39 

20 

30 

20 

31 

Note.— Daily  disehai^e  determined  from  a  rating  curve  not  well  defined.    Diacbarge  estimated  for 
days  for  which  gage  heights  are  missing. 

Monthly  discharge  of  Flatwillow  Creek  near  FhUwillow^  Mont. ^  for  1911. 


Month. 


M»y 

June 

Joly 

August 

September. 

October 

November.. 
December. . 


Discharge  In  seoond-feet. 


Wft-y<m^iin,   Minimum.     Mean. 


244 
292 

47 
52 
16 
37 
24 


The  period. 


82.4 
145.0 
19.0 
83.3 
10.4 
19.8 
19.0 
«20.0 


Run-off 
(total  in 
acre-feet). 


6,070 
8.630 
1,170 
2,050 
619 
1,220 
1,180 
1,230 


21,200 


Accu- 
racy. 


a  Estimated. 

MILK  RIYEB  BASIN. 
SOTTTK  FORK  OF  MILK  UVZ&  HSAK  BROWVIKO,  MOKT. 

Location. — At  Richard  Croff's  ranch,  about  40  miles  northeast  of  Browning,  Mont., 

and  about  6  miles  south  of  the  Canadian  boundary  line. 
Beeords  available.-- April  28, 1905,  to  December  31,  1911. 
Drainage  area.— 283  square  miles. 
Oaga. — Chain.    During  the  high  water  of  June,  1908,  the  gage  was  washed  out  and 

was  not  replaced  untO  July  81, 1908,  when  the  new  chain  gage  was  installed  at  the 

original  site  and  datum. 
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SURFACE  WATER  SUPPLY,  1911,   PART  VI. 


GhaaneL— Pennanent. 

Discharge  measurements. — Made  from  a  cable  installed  at  the  time  of  the  installa- 
tion of  the  new  gage. 

Winter  flow.— Affected  by  ice. 

Flood  discharge.— The  river  oveiflows  its  banks  at  gage  height  of  12  feet;  hig^water 
marks  show  that  the  flood  of  June,  1908,  reached  a  stage  of  15.4  feet  on  the  gage. 
The  flood  width  was  850  feet  and  the  cross  section  about  2,600  square  feet. 

BivendoDS. — A  number  of  small  ditches  divert  water  to  irrigate  meadow  lands  in  the 
river  bottom;  a  considerable  amount  of  this  water  returns  to  the  stream  as  seepage 
and  waste.    No  storage  is  used  above  the  station. 

Accuracy. — Records  excellent  except  during  the  winter  months. 

Discharge  meamreTnents  of  SotUh  Fork  of  Milk  River  near  Browning,  Mont.,  in  1912. 


Date. 

Hydiognplier. 

liei^t. 

Dto- 
ohwgo. 

Ifey    0 

Aug.  29 

B.B.Jones  ..  .              

Fea. 
S.54 
2.71 

aec-ft: 

180 

do 

44 

Daily  gage  height,  in  feet  of  South  Fork  of  Milk  River  near  Browning,  Mont.,  for  1911. 

[  R.  J.  Croff,  observer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

1 

3.42 
3.45 
3.56 
3.55 
8.76 

3.0 

3.75 
3.5 
3.6 
3.6 

3.5 
3.42 
3.48 
4.2 
4.75 

6,3 

5.15 

4.2 

3.95 

3.8 

3.7 

3.7 

3.76 

3.7 

3.8 

3.9 

3.9 

3.9 

3.75 

3.6 

3.56 

8.5 
3.6 
8.6 
3.6 
3.5 

8.6 
3.4 
3.6 
8.7 
3.45 

3.39 
3.34 
8.29 
3.29 
3.27 

3.21 
3.19 
3.14 
3.09 
2.99 

3.18 

3.55 

3.3 

4.3 

5.95 

4.8 
8.85 
8.9 
3.8 
3.55 

3.9 

3.55 

3.5 

3.4 

3.38 

8.32 
3.16 
3.03 
2.98 
398 

2.97 
2.95 
2.89 
2.87 
2.87 

2.89 
3.22 
3.07 
3.27 
3.22 

2.97 
2.97 
2.95 
2.96 
2.89 

2.82 
2.77 
2.77 
2.72 
2.79 
2.99 

3.01 
2.96 
3.26 
3.06 
3.21 

3.04 
3.16 
8.21 
8.16 
3.08 

8.12 
2.94 
2.94 
2.76 
2.76 

2.71 
2.71 
2.69 
2.64 
2.61 

2.63 

2.6 

2.65 

2.63 

2.6 

2.6 
2.65 
2.65 
2.6 
2.67 
2.55 

2.55 

2.5 

2.45 

3.25 

4.35 

4.35 

4.25 

4.15 

8.8 

8.65 

3.27 
8.15 
3.05 
8.0 
2.95 

2.95 
3.95 
2.95 
2.95 
2.93 

2.9 

3.0 

8.05 

8.17 

3.26 

8.2 

3.18 

2.97 

8.05 

2.95 

2.96 

2 

2.95 

3 

2.05 

4 

8.05 

6 

3  1 

.     1 

3  05 

7 

2.05 

8 

2.95 

0 

2.9 

10 

2  9 

u 1 

2  0 

12 

2  9 

13 

2.9 

14 

2  9 

16 

2  9 

i« 1  

2.9 

17 

2  9 

18 

3  9 

19 

2  9 

20 

2.9 

21 1 

2  9 

22 

2  05 

23 

3.9 
3.9 
4.0 

4.16 

4.0 

3.66 

3.5 

3.42 

2  05 

24 

2  05 

26 

2  9 

26 

2  45 

27 

2  45 

28 

2  55 

29 

2  7 

30 

2.65 

31 

2.65 
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Daily  dUcharge^  in  ucond-feety  of  South  Fork  of  MiXk  River  near  Browning ,  Mont., 

for  1911. 


Day. 

Apr. 

May. 

Jtme. 

July. 

Aug. 

Sept. 

Oct. 

1 

154 
161 
184 
184 
133 

17? 
195 
195 
195 
172 

172 
150 
195 
220 
161 

148' 
138 
128 
128 
124 

113 
109 
101 
92 
78 

108 
184 
130 
886 
918 

536 
260 
273 
246 
184 

273 
184 
172 
150 
140 

134 
104 
84 
76 
76 

75 
72 
64 
61 
61 

64 
116 

90 
124 
116 

76 
75 

72 
72 
64 

55 
49 
49 
44 

51 

78 

80 
73 

122 
88 

113 

85 

104 
113 
104 
91 

97 
71 
71 
48 
48 

43 
43 
41 
86 
33 

35 
32 
37 
35 
82 

32 

37 
37 
32 
89 
28 

28 
23 
20 
120 
400 

400 
»72 
342 
246 
184 

134 
102 
86 
79 
72 

72 
72 
72 
72 
60 

66 
79 
86 
106 
120 

111 
90 
75 
86 
72 

72 

2 

72 

3 

72 

4 

86 

5 

94 

6 

273 
133 
172 

86 

7 

72 

8 

72 

9 

195 
172 

172 
154 
168 
357 
520 

1,040 
648 
357 
286 
246 

220 
220 
233 
220 
246 

273 

273 
278 
233 
195 
184 

65 

10 

66 

U 

66 

12 

66 

18 

65 

14 

65 

15 

65 

16 

65 

17 

66 

18 

66 

19 

66 

20 

66 

65 

21 

22 

72 

23 

273 
273 
300 

342 
300 
208 
172 
154 

72 

24 

72 

25 

66 

26 

20 

27 

20 

28 

28 

29 

42 

ao 

87 

31 

87 

Note.— Daily  discharge  determined  from  a  well-defined  rating  curve. 

Monthly  ditcharge  of  South  Fork  of  Milk  River  near  Browning ,  Mont.,  for  1911. 
[Drainage  area,  283  square  miles.] 


Month. 


Discharge  in  seoond-iint. 


Mfpifnuin. 


Mean. 


Per 
square 
mile. 


Run-off. 


Depth  in 
Inches  on 
drainage 


Total  in 
acre-fset. 


Aoca- 
racy. 


A];>rfl23-«). 

June....!... 

July 

August , 

fieptember... 
October 


The  period. 


1,040 
.  918 
273 
122 
400 
94 


133 
78 
44 
28 
20 
X 


253 

207 

207 
94.3 
60.6 

128 
62.5 


.894 
.943 
.731 
.333 
.214 
.452 
.221 


0.27 
1.09 
.82 
.38 
.25 
.50 
.25 


4,010 
16,400 
12,300 
5,800 
3,730 
7,620 
3,840 


I 


53,700 
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SURFACE  WATER  SUPPLY,  1911,  PART  VI. 


MILK  RZVS&  AT  HAVBJE,  MOHT. 

Location.— In  SE.  i  SE.  J  sec.  5,  T.  32  N.,  R.  16  E.,  at  the  highway  bridge  over  Milk 
River  at  Havre,  Mont. 

BecordB  available.— May  15,  1898,  to  December  31,  1911. 

Drainage  area. — ^About  7,300  square  miles. 

Gage. — Chain  &stened  to  bridge  rail  on  the  downstream  side;  datum  unchanged. 

Channel. — Shifts . 

Discharge  measurements. — ^Made  from  bridge  or  by  wading. 

Winter  flow. — From  the  last  part  of  November  to  the  first  part  of  April  the  river  at 
Havre  is  frozen  entirely  over  and  in  portions  of  the  cross  sections  it  is  usuaUy 
frozen  to  the  bottom. 

DiversionB. — ^An  irrigation  company  in  southern  Alberta,  Can.,  haa  been  granted  an 
appropriation  of  500  second-feet  of  the  low-water  flow  and  1,500  second-feet  of  the 
high-water  flow,  and  a  canal  of  330  second-feet  capacity  has  been  partially  con- 
structed but  no  water  has  been  diverted.  There  are  no  other  important  irriga- 
tion rights  above  Havre,  but  farther  downstream  are  five  laige  canal  systems  sup- 
plied directly  from  Milk  River  and  irrigating  about  22,000  acres.  Preliminary 
steps  tow£rd  the  adjudication  of  the  water  rights  of  these  various  systems  have 
been  taken.  A  suit  in  behalf  of  the  Fort  Belknap  Indians  was  decided  in  their 
favor  with  the  result  that  they  were  given  a  prior  right  over  the  other  canals  to 
125  second-feet,  the  priority  of  the  other  rights  not  being  touched  upon.  Al- 
though no  provision  for  storage  has  been  made  by  the  above  claimants,  the  entire 
unappropriated  flow  of  the  stream  has  been  filed  upon  by  the  United  States 
Reclamation  Service  in  connection  with  its  Milk  River  irrigation  project  now 
under  construction. 

Accuracy. — Frequent  discharge  measurements  are  necessary  to  properly  define  the 
rating  curve,  and  even  with  these  the  estimates  are  subject  to  considerable  error. 
In  years  of  low  precipitation  the  flow  ceases  entirely  and  the  water  stands  in  pools 
for  several  months. 

Discharge  measuremenU  of  Milk  River  at  Havre^  Mont.j  in  1911. 


Date. 

Hydrographer. 

Gage 
hei^t. 

Di»- 
charge. 

Date. 

Hydrographer. 

hel^^t. 

Db- 
charge. 

Apr.  15 

W.  A.  Lamb 

Feet. 
6.98 
7.29 
06.30 
«6.60 
6.16 
7.13 
6.72 
6.11 

657 
135 
304 
244 
579 
366 
174 

June  26 

28 

July    4 

27 
Aug.    2 

31 
Oct.   12 

J.C.Beebe 

Feet. 
7.22 
0.11 
7.30 
6.70 
6.83 
6.72 
6.48 
6.50 

««-^i, 

28 

J.C.Beebe 

do 

do 

do 

do 

do 

R.  Richanis 

334 
86 
78 
42 

May    3 

3 

.  6 

23 

30 

do 

do 

do 

do 

do 

do 

June  17 

W.  A.  Lamb 

253 

a  Sand  bar  under  gage;  gage  height  of  no  value. 
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Daily  gage  heigJUf  in  feet,  of  MUk  River  at  Havre,  Mont.,  for  1911, 
[U.  8.  Weatlier  Bureau,  observer.] 


Day. 

M^. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

6.8 
6.8 
6.7 
6.7 
6.6 

6.2 
6.1 
6.8 
6.6 
6.5 

6.3 
6.4 
6.4 
6.8 
7.1 

6.9 
6.6 
6.5 
6.5 
6.4 

6.3 
6.3 
6.3 
6.2 
6.8 

6.5 
7.0 
7.3 
6.9 
7.0 

7.1 
6.9 
6.8 
6.3 
6.1 

6.4 
6.1 
6.1 
6.1 
6.4 

6.3 
6.5 
6.3 
6.2 
6.3 

6.4 
6.5 
6.6 
8.5 
8.2 

7.4 
7.2 
7.1 
6.8 
6.9 

6.8 
6.9 
6.8 
6.7 
6.9 
6.7 

6.6 
6.G 
6.7 
6.7 
6.6 

6.5 
6.3 
6.4 
6.6 
6.7 

6.3 
6.3 
6.3 
6.1 
6.1 

6.3 
6.2 
6.2 
6.1 
6.1 

6.3 
6.2 
6.3 
6.2 
6.3 

6.7 
7.5 
9.5 
8.3 

7.8 

7.3 
8.3 
&3 
7.4 
7.1 

7.1 
7.1 

6.8 
6.7 
6.6 

6.4 
6.3 
6.3 
6.3 
6.1 

6.1 
6.1 
6.0 
6.0 
5.9 

6.0 
5.9 
5.9 
5.9 
5.8 

5.8 
5.8 

5.8 
5.7 
5.7 
5.6 

6.7 

5.7 
5.8 
5.8 
5.7 

5.9 
5.9 
6.0 
6.1 
6.1 

6.1 
6.3 
6.7 
6.4 
6.3 

6.4 
6.1 
6.0 
6.0 
5.9 

5.7 
5.7 
5.7 
5.6 
5.6 

5.6 
5.6 
5.5 
5.5 
5.4 
5.4 

5.4 
5.4 
5.4 
5.4 

8.7 

9.6 
10.3 
9.0 
8.5 
8.1 

7.2 
6.9 
6.7 
7.3 
7.2 

7.0 
6.9 
6.7 
6.7 
6.6 

6.5 
6.6 
6.7 
6.7 
6.7 

6.6 
6.7 
6.4 
6.5 
6.8 

6.3 
6.5 
6.6 
6.6 
6.9 

7.2 
7.1 
6.5 
6.5 
6.4 

6.6 
6.5 
6.6 
6.5 
6.5 

6.4 
6.5 
6.4 
6.5 
6.3 

6.4 
6.4 
6.5 
6.4 
6.5 

6.4 
6.3 
6.3 
6.3 
6.1 
6.3 

6.3 

2 

3 

4 

6.1 

5 

6.3 

6 

6.1 

7 

6.3 

8 

9 

0.2 
5.9 

6.7 
5.7 
6.7 

10 

11 

12 

13 

14 



15 

16 

17 

18 

6.2 
6.6 
6.7 

6.8 

7.2 
6.8 
7.8 
7.8 

7.6 
7.5 
7.3 
7.3 
7.1 
7.0 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Daily  discharge. 

in  uoond'feet, 

of  Ma 

h  River  tU  Havre,  M<mL,  for  1911. 

Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

J 

10 
30 
50 
70 
90 

110 
130 
150 
180 
106 

70 
70 
70 
90 
110 

130 
150 
180 
275 
360 

410 

640 

410 

1,060 

1,060 

930 
850 
710 
640 
675 
615 

410 
410 
360 
360 
315 

180 
155 
410 
315 
275 

210 
240 
240 
410 
575 

460 
315 
275 
275 
240 

210 
210 
210 
180 
210 

275 
515 
640 
400 
615 

575 
460 
410 
210 
155 

240 
155 
156 
155 
240 

210 
375 
210 
180 
210 

240 

275 

315 

1,570 

1,340 

780 
640 
575 
410 
460 

410 
400 
410 
860 
460 
800 

315 
315 
360 
360 
315 

375 

210 
240 
315 
360 

310 
210 
180 
156 
155 

210 
180 
180 
155 
155 

180 
180 
210 
180 
210 

360 

860 

3,880 

1430 

1,000 

710 

1,420 

1340 

780 

575 

576 
575 
410 
360 
315 

240 
210 
210 
180 
155 

156 
166 
130 
130 
105 

180 
105 
105 
106 
86 

85 
85 
85 
70 
70 
55 

70 
70 
85 
86 
70 

105 
106 
130 
156 
155 

155 
210 
360 
240 
210 

240 
155 
130 
130 
106 

70 
70 
70 
56 
56 

55 
55 

46 
46 
85 
85 

86 
86 
85 
85 
1,720 

J'SS 
2,960 

1,940 

1,570 

1,370 

640 
400 
800 
710 
040 

615 
400 
800 
800 
316 

376 
815 
860 
860 
800 

816 
860 
340 
375 
310 

310 
275 
815 
815 
400 

040 
575 
275 
275 
240 

815 
375 
815 
375 
275 

340 
375 
240 
275 
310 

340 
340 
375 
340 
375 

340 
310 
180 
310 
165 
180 

180 
171 
163 
156 
180 

156 

180 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 /. 

12 

■■"••••• 

13 

******"^" 

14... 

15 

16 

17....                            ..  .. 

18 

19 

20 

21 

22... 

23 

24 

25 

95 

27 .... 

28 '"..■ 

29 

30 ;.;..* 

81 

NoiE.~Dafly  dJsehflrge  determined  from  a  rating  carve  fairly  well  defined  below  860  seoond-feet*   Db> 
ted  for  days  for  which  gage  heights  are  mining. 
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Monthly  discharge  of  MUk  River  at  Havre,  Mont.,  for  1911. 


month. 


Discharge  in  seoond-feel. 


Vftirininm .   Minimom.      Mean. 


Ron-oil    I J 
(total  in 
acre-feet). 


March 

April 

May 

June 

July 

August 

September. 

October 

November.. 
December. . 


1,060 

640 

1,570 

2,330 

1,420 

360 

2,980 

640 

180 


155 
155 
155 
55 
35 
35 
155 


330 
829 
416 
394 
313 
115 
664 
281 
97 
140 


20,300 
19,600 
25,000 
23.400 
19,200 
7,070 
39,500 
17,300 
6,770 
2,460 


The  period. 


180,000 


a  Estimated. 
NoTB.— Dischaige  Nov.  8  to  30  estimated  at  75  second-feet  per  day. 

MILK  &ZVER  AT  MALTA,  MONT. 

Location.— In  the  NW.  J  sec.  17,  T.  30  N.,  R.  30  E.,  at  the  highway  bridge  at  MalU, 
Mont. 

BecordB  available.— July  31,  1902,  to  December  31,  1911. 

Drainage  area. — ^About  14,000  square  miles. 

Oage. — Chain  fastened  to  handrail  on  downstream  side  of  bridge;  datum  unchanged. 

Channel. — Sandy;  shifts  during  floods. 

Discharge  zneasurementB. — ^Made  from  bridge  or  by  wading. 

Winter  flow. — More  or  less  ice  present  during  winter  months. 

DiversionB. — ^The  entire  run-ofif  from  the  drainage  area  above  does  not  pass  the  station, 
for  between  Havre  and  Malta  seven  irrigation  canals,  which  irrigate  about  25,000 
acres  of  land,  divert  water  from  Milk  River  and  its  tributaries.  The  United  States 
Reclamation  Service  ha^i  under  construction  a  diversion  dam  at  Dodson  about  ir 
miles  above  the  station,  which  will  divert  water  for  the  irrigation  of  about  108,000 
acres  of  land  in  Milk  River  valley.  East  of  Malta  there  are  two  canals,  one  on 
each  side,  the  combined  discharge  being  1,000  second-feet. 

Discharge  measurements  of  Milk  River  at  Malta,  Mont.,  in  1911. 


Date. 

Hydrographer. 

Gage 
heiSit. 

Dis- 
charge. 

Date. 

he^t. 

Dis- 
charge. 

Apr.  14 

J.  C.  Beebe 

do 

do 

do 

do 

Feet. 
1.75 
1.62 
1.47 
2.05 
1.02 

115 

67 
208 

17.9 

July     1 

2 

3 

31 

Oct.   10 

J.  C.  Beebe 

4.38 
4.13 
3.56 
1.24 
2.98 

See.-fi. 
1,560 
1880 

9T2 
34 

557 

29 
May  18 

June  13 
80 

do 

do 

do 

W.A.Lamb 
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DaUy  gage  Jteightf  in  feet,  of  MUk  River  at  MdUa,  MorU.^for  1911. 
fH.  P.  Clark,  obaerrer.) 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

2.85 
2.45 
3.25 
2.15 
2.05 

1.95 
1.90 
1.85 
1.75 
1.75 

1.75 
1.75 
1.85 
1.75 
1.70 

1.70 
1.70 
1.55 
1.55 
1.00 

1.45 
1.25 

1.27 
2.40 
2.40 
2.45 
2.35 

3.20 
2.06 
1.06 
1.83 
1.75 

""i.'fio" 

1.50 
1.50 

1.47 
1.40 
1.57 
1.63 
1.85 

1.80 
8.30 
3.45 
3.10 
2.85 

2.75 
8.90 
4.0 
4.0 
3.35 
3.05 

3.75 
2.60 
3.55 
3.40 
3.35 

3.35 
2.25 
2.30 
3.15 
3.06 

3.00 
3.00 
2.00 
1.90 
1.80 

1.67 
1.50 
1.37 
1.20 
1.13 

1.10 
1.06 
.96 
1.66 
1.45 

1.35 
•1.25 
1.15 
1.00 
3.20 

4.4 

3.9 

3.35 

3.1 

3.5 

3.45 
2.95 
2.85 
2.85 
3.75 

3.60 
3.10 
1.90 
1.57 
1.86 

1.30 
1.37 
1.30 
1.33 
1.35 

1.30 
1.30 
1.15 
1.35 
1.30 

1.15 
1.10 
3.10 
1.50 
1.30 
1.25 

1.20 
1.13 
1.10 
1.07 
1.05 

1.06 
1.03 
1.80 
a97 
1.00 

0.97 
1.03 
1.10 
1.15 
1.15 

1.70 
3.00 
3.07 
2.00 
1.90 

1.96 
1.80 
1.66 
1.63 
1.00 

1.63 
2.05 
1.87 
1,50 
1.35 
1.33 

1.20 
1.15 
1.15 
1.25 
1.45 

5.2 
7.0 
10.3 
13.3 
13.8 

11.4 
8.4 
6.3 
5.0 
4.6 

4.4 

4.0 
3.75 
3.40 
3.15 

8.06 
3.05 
3.90 
3.75 
2.80 

2.85 
3.15 
3.15 
3.05 
3.90 

2.76 
2.  TO 
2.70 
2.65 
2.65 

2.70 
2.85 
2.80 
2.95 
3.05 

3.85 
3.70 
3.70 
3.65 
3.65 

3.55 
3.55 
3.45 
3.50 
3.35 

3.85 
2.36 
2.35 
130 

2 

1.80 

3 

4 

"i.'w 

5 

2.15 

6 

1.55 

% 

9 



10 

11 



12.         .                

13 

14         

13 

16 

17                    

11:-:-:-::::::::::::::::::: 

"''*■' 

a:::::::::::::::::::::.:..:.:::: ::: 

a 

22..           

23 

24        

:::::::::::::::: 

2S 

3.25 

3.05 
2.65 
3.25 
8.15 
2.26 
1.75 

1.15 

1.35 
1.45 
1.55 
1.63 
1.63 

26 

2.25 
2.30 

27                   

2S 

29.               

2.35 

30 

31      

2.20 

I>aily  discharge. 

in  second'/eety 

o/Mil 

h  River  at  Malta,  M&ni.Jor 

1911. 

Bay. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

1 

309 
346 
274 
241 
210 

181 
167 
154 
129 
129 

129 
129 
154 
129 
117 

117 

44 
827 
327 
346 
300 

257 
210 
181 
149 
129 

112 
94 
76 
76 
76 

71 
GO 
80 
102 
154 

141 
790 
896 
660 
520 

472 

1,210 

1,280 

1,280 

825 

630 

472 
406 
385 
327 
309 

274 
274 
291 
241 
210 

106 
195 
195 
167 
141 

110 
76 
44 
36 
29 

26 
32 

15 
106 
68 

64 

42 
31 
18 
725 

1,540 

1,210 

825 

660 

930 

805 
572 
520 
520 
472 

365 

225 

167 

80 

54 

47 
44 
36 
39 
42 

36 
36 
31 
42 
47 

31 
26 
225 
76 
47 
43 

36 
39 
26 
34 
22 

22 

20 
141 
16 
18 

16 
20 
26 
31 
31 

117 
195 
216 
195 
167 

181 
141 
106 
102 
95 

102 

210 

159 

76 

64 

51 

36 
31 
31 
42 
68 

2,100 
8,320 
5,250 
6,540 
6,860 

5,980 
4,160 
2,780 
1,960 
1,620 

1,540 

1,280 

1,100 

860 

602 

630 
572 
546 
472 
495 

520 
602 
692 
680 
545 

472 

448 
448 
436 
426 

448 
520 
495 
572 
630 

520 
448 
448 
426 
426 

385 
385 
346 
865 
300 

309 
309 
800 
291 
282 

274 
291 
300 
300 
283 
257 

199 
141 
161 
181 
241 

164 
86 

2          

3     

4               

5               

6 

8 -::::::::.::.:: 

9       

10 

u 

12           



13*' 1 

It     :: 1 

15   

IS    

17 

117 
86 
86 

IH   

19 

20    

95 

68 
42 
30 
35 
31 

54 
68 
86 
102 
102 

21          

22 

23 

24      

25          

758 

630 
426 
758 
692 
274 
129 

26         

27   

28          

29   

ao         

31   

NOTB.— 1 


DaOy  dlacbaige  determined  from  a  rating  curve  well  defined  below  2,500  second-feet.    Discharge 
^  fat  dsyi  tOft  Whloh  gage  heights  are  mis^. 
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Monthly  diicharge  of  Milk  River  at  Malta,  Mont.,  for  1911. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre^eet). 

Aoco- 

If  ft-riiTi^^in , 

l»|  IfiifTi^m . 

Mean. 

racy. 

March 

758 
346 

1,280 
725 

1,540 

216 

-6,860 

630 

199 

129 
31 
44 

15 
26 
16 
31 
257 

246 
131 
384 
183 
319 
85.3 
1,730 
392 
104 
aSO 

15,100 
7,800 
23,600 
10,900 
19,600 
5,240 
103,000 
24,100 
6,190 
3,070 

C. 

April 

B 

MSy.:::::::::::::::::::::::::::::::::::::::;:::::: 

B. 

Jfln^. 

B 

July 

B. 

August 

B 

September 

C. 

October 

B 

November 

c 

D 

The  period 

219,000 

a  Estimated. 
Note.— Discharge  estimated  Mar.  1  to  24  at  165  second-feet  per  day. 


Nov.  8  to  30  at  85  second-feet. 


MILK  BIVB&  HSA&  KOrSDALE,  MOVT. 

Location. — ^At  the  highway  bridge  over  Milk  River  about  1  mile  from  Hinadale, 
Mont.y  a  point  46  miles  from  the  junction  of  Milk  River  with  the  Missouri. 

Becords  •available.— May  13,  1908,  to  December  31,  1911. 

Drainage  area. — ^Not  measured. 

Oage. — Chain  fastened  to  upstream  side  of  highway  bridge;  datum  unchanged. 

Discharge  nxeasurementB. — Made  from  bridge  or  by  wading. 

Winter  flow. — Stream  frozen  entirely  across  and  to  a  considerable  depth  from  late 
in  November  until  the  first  of  April. 

Diversiona. — No  water  is  diverted  between  the  station  at  Hinsdale  and  that  at  Malta. 
The  flow  of  the  stream  has,  however,  been  appropriated  by  the  United  States 
Reclamation  Service  in  connection  with  the  Milk  River  project,  and  will  be 
diverted  at  a  point  9  miles  east  of  Hinsdale  to  irrigate  land  in  lower  Milk  River 
valley. 

Discharge  meatwrements  of  Milk  River  near  Hinsdale,  Mont,,  in  1911. 


Date. 

Hydrographer. 

Gaee 
hei^^t. 

Dls- 
charge. 

Date. 

Hydrographer. 

hS^. 

Dis- 
charge. 

Apr.« 
May  17 

J.C.Be^be 

3.48 
2.92 
2.00 
2.42 

480 
180 
254 

July  a2 
Oct.     9 

J.CBeebe 

do 

W.A.Lamb 

FeA. 
3.06 
4.51 
4.06 

633 

do 

do 

do 

1,400 
1,020 

June  16 

•  Water  Just  beginning  to  rise.   Meaaurement  of  no  use  for  discharge  curve. 
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DaUy  gage  height,  in  feet,  of  MUk  River  near  Hinedale,  Mont.,  for  1911. 
[Ooidie  Wooldrid^,  observer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

3.6 

3.7 

3.26 

3.3 

3.46 

3.36 

3.4 

3.35 

3.4 

3.26 

3.36 

3.4 

3.26 

3.3 

3.46 

3.86 
4.16 
3.86 
3.16 
2.9 

2.9 
2.9 
3.0 
3.0 
2.96 

2.8 

2.7 

2.6 

2.56 

2.6 

2L6 

2.46 

2.7 

2.8 

2.8 

2.76 

2.7 

2.7 

2.65 

2.3 

2.86 

2.4 

2.2 

2.0 

2.06 

2.05 
2.0 
2.0 
2.0 
1.7 

1.7 

1.65 

1.8 

2.16 

2.16 

2.0 

3.3 

3.96 

6.0 

6.96 

6.2 

3.96 

3.0 

3.26 

3.26 

3.26 

3.26 
3.26 
3.2 
3.06 
2.85 

2.66 
2.66 
2.76 
2.65 
2.65 

2.36 
2.15 
2.16 
2.16 
2.16 

2.16 
2.16 

■"i*3" 

6.6 

4.6 

3.3 

8.1 

2.86 

2.7 

2.6 
4.4 
4.6 
4.2 
4.2 

4.1 
3.9 
3.4 
3.4 
3.2 

2.9 

2.6 

2.36 

2.26 

2.06 

2.06 
2.06 
2.66 
2.36 
1.86 

1.36 
1.26 
1.86 
1.86 
1.86 

1.46 
1.36 
1.36 
1.35 
2.46 
2.36 

2.1 
1.7 
1.3 
1.3 
1.3 

1.3 
1.2 
1.2 
1.2 
1.1 

1.1 
1.0 
1.6 
1.3 
1.3 

1.2 
1.2 
1.2 
1.2 
2.3 

2.0 
1.96 
1.96 
1.86 
1.75 

1.7 

1.66 

1.66 

1.66 

1.46 

1.7 

1.6 
1.66 
1.66 
1.35 
8.15 

10.8 
20.2 
18.2 
16.6 
14.4 

12.1 
11.3 
9.6 
9.6 
8.2 

6.8 
6.6 
6.9 
5.1 

4.7 

4.6 
4.1 
3.7 
3.7 
3.6 

8.6 
8.3 
8.1 
3.8 
8.6 

6.7 
8.2 
9.1 
14.6 
9.4 

6.1 
6.4 
4.3 
4.0 
3.9 

3.7 
3.6 
3.4 
3.3 
3.26 

3.3 

3.16 

3.1 

3.0 

3.0 

2.9 
2.9 
2.9 
2.9 
2.9 

2.8 

2.8 

2.76 

2.7 

2.6 

2.6 

2.0 

2 

2.6 

3 

2.65 

4    

2.56 

5 

2.6 

6 

2.6 

7................... 

2.45 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

ao 

21 

3.06 

3.0 

3.65 

4.0 

3.66 

3.66 
4.0 
4.16 
4.2 
3.66 
3.7 

22 

23 

24 

35 

26 

27 

28 

29 

30 

31 

Daily  disduarge,  in  seccmd-feet,  of  MUk  River  near  Hinsdale,  Mont.,  for  1911, 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

825 
880 
640 
665 
742 

600 
715 
600 
716 
640 

090 
715 
640 
666 
742 

962 
1,140 
962 
600 
475 

475 
476 
520 
520 
406 

435 
306 
365 
335 
315 

815 
206 
806 

435 
435 

415 
305 
806 
335 
246 

262 
280 
210 
147 
162 

162 
147 

147 
147 
78 

78 
66 
97 
194 
194 

475 
665 
1,020 
3,400 
2,300 
1,830 

1,020 
990 
640 
640 
640 

640 
640 
616 
642 
456 

335 
335 
415 
335 
335 

262 
194 
194 
194 
194 

194 
194 
220 
246 
2,850 

1,430 
665 
566 
465 
896 

366 
1,300 
i;430 
1,170 
1,170 

1,110 
990 
716 
716 
616 

475 
355 
262 
228 
162 

162 
162 
335 
262 
108 

36 
28 
36 
36 
36 

45 
36 
36 
36 
208 
262 

177 
78 
82 
82 
82 

32 
24 
24 
24 

18 

18 
13 
60 
32 
32 

24 
24 
24 
24 
245 

147 
134 
134 
106 
88 

78 
70 
70 
66 
45 
78 

63 
66 
66 
86 
4,000 

6,210 
13,700 
12.100 
10,800 

0,000 

7,260 
6,610 
6,170 
6,260 
4,130 

3,010 
2,770 
2,320 
1,740 
1,460 

1,320 

830 
830 
775 

726 
580 
535 
625 
775 

2,170 
4,130 
4,860 
0,260 
5,000 

2,470 
1,040 
1,180 
1,000 
040 

880 
776 
676 
925 
602 

680 
558 
636 
400 
400 

460 
450 
450 
450 
460 

410 
410 
300 
870 
330 
295 

830 

2 

tSi 

3 

812 

4 

813 

5 

296 

6 

206 

7 

276 

s::::;;:::::;::;:. ..::.. ::..:::::::; 

9 

10 

11 

12 ' 

13 

14 

15 

Ifl 

17 

18 

19 

20 

21 

496 
520 
852 
1,060 
862 

852 

1,060 

i;i40 

1,170 

862 

880 

22 

23 

34 

25 

25..            

27 

28 

29 

30 

31 

NoTB.— Dafly  discharge  determined  as  follows:  Mar.  21  to  Sept.  6,  well-defined  rating  curve;  Sept.  7  to 
Nov.  7,  tnm,  poorly  deilned  curve. 
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Monthly  discharge  of  Milk  River  near  Hinsdale,  Mont:,  for  1911. 


Month. 


DiachBrge  In  seoond-feet. 


Vft.T<in^iTn    liinimum. 


Meui. 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


Mareh 

April 

May 

June 

July 

August 

September,. . 

October 

November... 
December... 


1,140 
2,400 
2,850 
1,430 
245 
13,700 
0,250 


315 
56 
194 


295 


507 

687 

477 

561 

418 
63.5 
i,470 
,410 

220 
050 


31,200 
37,900 
29,300 
33,400 
25,700 

3,900 

206,000 

88,700 

13,100 

3,070 


The  period. 


470,000 


a  Estimated. 
NoTB.— Discharge  Mar.  1  to  20  estimated  at  300  seoond-feet  per  day;  Nov.  &  to  30  estimated  at  150  second- 

VO&TH  FO&K  OF  MILK  BIVX&  HXAB  B&OWHnra,  KOVT. 

Location. — ^At  Alexander  Dubray's  ranch,  35  milee  north  of  Browning,  and  about  2 

milee  south  of  the  Canadian  boundary  line. 
Becorda  available.— Afay  8,  1911,  to  December  31,  1911. 
Drainage  area. — Not  measured. 
Qage. — Staff  gage  nailed  to  a  post  on  right  bank. 
Channel. — Liable  to  shift. 

Discharge  measurementB. — ^Made  by  wading  at  convenient  sections  near  the  gage. 
Winter  flow. — Stream  freezes  over  during  the  winter;  winter  gage  heights  have  no 

value. 
Accuracy. — Results  are  only  &ir.    Estimates  of  daily  and  monthly  discharge  are  not 

published,  as  no  high-water  measurements  have  been  jnade. 

Discharge  measurements  of  North  Fork  of  Milk  River  near  Browning,  Mont.,  in  1911. 


Date. 

Hydrographer. 

Oafse 
height. 

Dto- 
charge. 

Date. 

h^t. 

DI». 
charge. 

lay    8 

B.  E.  Jones 

Feet. 
4.93 
4.97 
4.87 

34 
30 

June  25 
Aug.  28 

W,  A.  T.i^mh.    .    .. 

Feet. 
5.12 
4.74 

^-•^M 

do 

B.  E.  Jones 

20 

June    8 

do 
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Daibf  gaffe  height,  in  feet,  of  North  Fork  of  MUk  River  near  Browning,  Mont,  for  1911. 

[B.  F.  Lowry,  observer.] 


Day. 

M«y. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

5.0 

4.95 

4.95 

4.0 

4.9 

4.95 
4.0 

4.85 
4.95 
4.8 

4.8 

4.8 

4.85 

4.8 

4.8 

4.8 
4.8 
4.8 
4.8 
4.8 

4.8 

4.85 
5.0 
5.1 
5.1 

5.15 

5.15 

5.1 

5.05 

5.05 

5.0 
4.9 
4.0 
4.9 
4.85 

4.85 

4.7 

4.7 

4.7 

4.7 

4.7 

4.65 

4.05 

4.6 

4.6 

4.6 

4.7 

4.75 

4.75 

4.8 

4.8 
4.8 
4.75 
4.75 
4.7 

4.7 

4.65 

4.65 

4.7 

4.95 

4.85 

4.85 
4.85 
4.85 
4.85 
4.93 

4.9 
4.95 
4.95 
5.0 
4.95 

4.85 

4.7 

4.7 

4,7 

4.66 

4.6 

4.6 
4.6 
4.55 
4.55 

4.65 
4.6 
4.5 
4.5 

4.55 

4.55 

4.5 

4.55 

4.55 

4.5 

4.5 

4.5 
4.55 

5.1 

5.45 

6.9 

6.9 
6.85 
6.8 
5.8 
5.75 

5.65 

4.9 

4.9 

4.9 

4.9 

4.9 
4.9 
4.9 
4.9 
4.9 

6.1 
5.1 
4.9 
4.9 
4.9 

4.9 
4.9 
4.9 
4.9 
4.9 

4.9 
4.9 
4.9 
4.9 
4.9 

4.9 
4.9 
4.9 
4.9 
4.9 

4.9 
4.9 
4.9 
4.9 
4.9 

4.9 
4.9 
4.9 
4.9 
4.9 

4.9 
4.9 
4.9 
4.9 
4.9 

4.9 
4.9 

4.9 
4.9 
4.9 
4.9 

4.9 

2 

4.9 

3 

4.9 

4 

4.9 

5 

4.9 

6 

4.9 

7............................. 

4.9 

8 

4.95 
5.0 
4.93 

4.9 

4.95 

5.0 

5.1 

0.26 

5.35 

5.0 

5.1 

5.0 

4.95 

4.96 

4.05 

5.0 

5.0 

5.05 

5.05 

5.0 

4.05 

4.0 

4.0 

4.95 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

22  

23 

34 

25 

26 

27                                  

28     

29 

30 

31 

VO&TH  FO&K  OF  MZLK  BIVX&  HXAB  CHXHOOS.  KOITT. 

Location. — In  sec.  3,  T.  33  N.,  R.  19  E.,  at  a  point  about  4^  miles  north  of  Chinook, 
Mont.,  about  7  miles  above  the  junction  of  the  North  Fork  with  the  main  stream. 

Eecords  available.— April  22,  1905,  to  December  31,  1911. 

Drainage  area. — Not  measured. 

(lage. — Chain  on  the  left  bank  near  the  house  of  the  observer. 

ChaoneL — Sandy  and  shifting. 

Dischargre  meaaurementB. — ^Made  by  wading  or  at  the  cable  near  the  gage. 

^Hnter  flow. — Ice  present;  gage  readings  impracticable.  • 

IHverBiona. — ^Three  canals,  which  divert  in  the  aggregate  about  20  second-feet,  take 
out  above  the  station;  several  small  pumping  plants,  which  supply  water  for  irri- 
gating the  bottom  land  along  the  river  valley,  also  operate  above  the  station. 
Below  the  station  the  Matheson  and  Cook  canals  divert  water  for  irrigating  land  in 
Milk  River  Valley  near  the  mouth  of  the  North  Fork.  The  aggregate  appropria- 
tion for  these  canals  is  78  second-feet. 

Accuracy. — ^Results  may  be  considered  reliable  as  a  fttir  rating  curve  has  been  con- 
structed. The  greater  part  of  the  run-off  occurs  during  floods  caused  by  heavy 
rains  in  the  spring  and  early  summer.    In  the  fall  the  channel  is  often  dry. 
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Discharge  meaguremerUs  of  North  Fork  of  Milk  River  near  Chinook^  Mont.^  in  1911. 


Date. 

Hydrographcr. 

hel^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
heli^t. 

Dis- 
charge. 

Apr.  11 

22 

May     1 

12 
22 

J.C.Beebe 

do 

do 

do 

do 

do 

Feet. 
0.80 
1.83 
1.19 
1.24 
1.06 
.70 

8ec.'ft. 
34 
190 
63 
79 
59 
24 

lCay27 
June  12 
20 
26 
July   8 
Oct.  12 

J.C.Beebe 

Feet. 
0.89 
.46 
.29 
.23 
.27 
.80 

Sec.^. 

do 

do 

do 

do 

W.  A.  Lamb 

9.9 
3.4 
2.0 
3.5 
44 

Daily  gage  height,  in  feet,  of  North  Fork  of  Milk  River  near  Chinook,  Mont.,  for  1911. 

[Mrs.  R.  B.  Snedecor,  observer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Sept. 

Oct. 

Nov. 

1              

1.36 
1.18 
1.08 
1.02 
.95 

1.00 
.92 
.72 
.86 
.80 

.85 
.89 
.92 
.99 
.96 

1.50 
1.60 
1.89 
1.22 
1.20 

1.60 
1.90 
1.60 
1.70 
1.50 

1.60 
1.32 
1.30 
1.28 
1.20 

1.12 
1.08 
1.02 
1.00 
1.05 

1.06 
1.05 
1.20 
1.20 
1.19 

1.16 

1.08 

.96 

.91 

.95 

1.04 

1.08 

.91 

.88 

.81 

.76 
.74 
.79 
.81 
.84 

.90 
.90 
.88 
.86 
.85 
.84 

0.82 
.85 
.84 
.82 

.78 

.72 
.70 
.68 
.59 
.54 

.50 
.50 
.48 
.45 
.44 

.42 

.41 
.38 
.30 
.29 

.28 
.26 
.25 
.24 
.23 

.22 
.20 
.19 
.18 
.20 

0.20 
.19 
.18 
.18 
.16 

.15 
.15 
.35 
.48 
.51 

.45 
.34 
.28 
.24 
.20 

.19 
.16 
.15 
.14 
.11 

.08 

'"6.'85* 
4.6 

9.6 
10.0 
5.8 
4.2 
3.2 

2.60 
2.20 
1.85 
1.65 
1.45 

1.28 
1.18 
1.12 
1.08 
.99 

.92 

.94 

.98 

1.65 

2.00 

1.90 
1.80 
1.60 
1.30 
.95 

0.90 
.94 
.91 
.88 
.84 

.81 
.80 
.84 
.85 
.85 

.84 
.81 
.80 
.79 

.78 

.76 
.74 
.72 
.70 
.70 

.72 
.74 
.74 

.72 
.70 

.60 
.68 
.66 
.65 
.64 
.62 

0.62 

2 

.64 

3 

.66 

4 

.68 

5 *.    .    .     .4 

.70 

6 

.71 

7 

.72 

8 

.73 

9 

.72 

10 

.72 

11 

.72 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

0.55 
.61 
.52 

.70 

.90 

.85 

1.25 

1.28 

1.40 

24 

26 

26 

27 

28 

29 

80 

31 .• 

. 
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Daily  diacharge,  in  second-feet ,  of  North  Fork  of  Milk  River  near  Chinook,  Mont.,  for  1911. 


Day. 

Mar. 

Apr. 

Mar. 

June. 

July. 

Sept. 

Oct. 

Nov. 

1 

05 
72 
60 
53 
46 

51 
43 
27 
38 
33 

37 
40 
43 
50 
47 

117 
135 
100 
77 
74 

135 
206 
185 
156 
117 

135 
90 
87 
84 
74 

64 
60 
53 
51 
56 

56 
56 
74 
74 
73 

60 
60 
47 
42 
46 

55 
60 
42 
39 
34 

80 
28 
82 
84 

86 

41 
41 
89 
38 
37 
36 

35 
37 
36 
35 
31 

27 
25 
24 
18 
15 

13 
13 
12 
10 
10 

9 

8.5 

7.2 

4.0 

8.8 

8.6 
8.2 
8.0 
2.8 
2.6 

2.4 
2.0 
1.9 
1.8 
2.0 

2.0 
1.9 
1.8 
1.8 
1.6 

1.5 
1.5 
6 

12 

14 

10 
5.6 
3.6 
2.8 
2.0 

1.9 
1.6 
1.5 
1.4 
1.1 

.8 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 

0 

0 

48 

1,040 

3,060 

3,220 

1,500 

'805 

560 

392 
285 
200 
156 
120 

94 
82 
74 
70 
60 

54 
56 
59 
156 
235 

211 
188 
146 
97 
56 

52 
56 
53 
50 
47 

44 

43 
47 
48 
48 

47 
44 
43 
42 

41 

40 
38 
87 
35 
35 

37 
38 
38 
37 
35 

34 
34 
32 
32 
31 
29 

29 

2 

81 

3 

32 

4 

34 

5 

35 

6 

86 

7 

37 

8 

87 

9 

37 

10 

37 

11 

37 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

23 

16 
19 
14 

25 
41 
87 
80 
84 
101 

24 

25 

26 

27 

28 

29 

30 

31 

Note.— Daily  discharge  determined  from  rating  curves  as  follows:  Mar.  23  to  July  21,  fUrly  well  defined 
bdov  115  second-feet;  Sept.  4  to  Nov.  11,  poorly  defined. 

MimQily  discharge  of  North  Fork  of  Milk  River  near  Chinook,  Mont.,  for  1911. 


Month. 

Discharge  in  seoond-feet. 

Run-off 
(votal In 
acre-feet). 

Accu- 

TAtkrriynnm. 

Mean. 

racy. 

January 

aO 
oO 
19.1 
81.9 
48.5 
13.3 
2.46 
0.0 
437 
40.9 
28.6 
rtlO.O 

0 

0 

1,170 

4,870 

2,980 

791 

151 

0 

26,000 

2.510 

1,700 

•615 

February    

Uaw»h 

101 

206 

74 

87 

14 

0 

3,220 

56 

87 

C. 

AnrH 

27 

28 

1.8 

0 

0 

0 

20 

B. 

Hay!:::::;:::::::::::.::.:.:..::.::::..: 

B. 

Jimp.       .                        ....-..-r-. r ,-,--^,,-^^- 

B. 

July 

B. 

August  

S^tember 

C. 

October                

C. 

November 

c. 

Pemmber      . r  -  r 

The  year        

3,220 

0 

56.4 

40,800 

«  Estimated. 

Note.— Dbcharge  Mar.  1  to  22  estimated  at  8  second-feet  per  day;  Nov.  12  to  30, 258eoond-feet.    Stream 
dry  July  22  to  Sept.  3. 

BBAVX&  OBBBX  RAB  8AC0,*  KOBT. 

Location. — In  sec.  35,  T.  31  N.,  R.  32  E.,  at  Craig's  ranch,  3  miles  south  of  Ashfield, 

Mont.,  near  8aco,  the  nearest  post  office,  and  about  18  miles  from  Malta. 
Seoords  available .-^uly  5,  1903,  to  November  4,  1911. 

>  station  described  in  earlier  reports  as  "Beaver  Creek  near  Aahfleld,  Mont," 
8173o_w8P  30e— 14 9 
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Drainage  area.^Not  measured. 

Oage.—^taff .  The  gage  was  first  established  at  bridge  No.  455  of  the  Great  Northern 
Railway,  half  a  mile  west  of  Ashfield ;  it  was  moved  to  its  present  location,  2}  miles 
forther  upstream,  December  31,  1903. 

OhanneL— The  stream  carries  little  water  except  at  the  times  of  the  spring  floods  or 
heavy  rains;  during  the  summer  months  the  channel  is  obstructed  by  a  dense 
growth  of  weeds  and  willows,  which  have  to  be  cleared  out  occasionally.  At 
medium  and  high  stages  a  second  channel,  known  as  Beaver  Creek  Overflow, 
receives  the  stream  above  the  station,  fills  a  depression  to  the  west  of  the  main 
channel,  and  reenters  at  a  point  some  distance  below  the  gage. 

DiBeharge  measurementB. — ^Made  from  a  cable  or  by  wading. 

^Hnter  flow.— Ice  present  during  the  winter  months. 

Divendons.— Water  is  diverted  from  Beaver  Creek  by  small  ditches  leading  from  the 
stream  and  by  small  pumping  plants  near  the  banks. 

▲ccuracy. — ^Results  are  only  fair,  as  the  growth  of  weeds  and  willows  in  the  channel 
makes  the  construction  of  a  permanent  rating  curve  difficult.  DaUy  discharge 
given  for  days  with  gage  heights  only;  no  monthly  estimates  have  been  made. 

Discharge  measurements  of  Beaver  Creek  near  Saeo,  Mont.^  m  1911. 


Date. 

he^t. 

Dis- 
charge. 

Date. 

Hydrograpber. 

bei^t. 

Di§- 
(diarga. 

Apr.  14 

June  13 

24 

J.C.Beebe 

Fta. 

2.42 
2.30 
3.00 

15.8 
10.8 
30 

June  30 
July  81 
Oct.   10 

J.C.Beebe 

Fta. 
4.00 
2.78 
8.40 

Se.^. 

do 

do 

do 

81 
61 

Daiiy  gage  height^  in  feet,  of  Beaver  Creek  near  8aco,  Mont.,  for  1911. 
[Mis.  W.  p.  Craig,  observer.] 


Day. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Not. 

1 

2.60 
2.25 
2.15 
2.00 
1.00 

1.86 
1.75 
1.70 
1.65 

'"2.W 

8.25 

4.3 
0.6 
10.2 
0.8 

8.2 
7.5 
7.2 
6.4 
6.0 

5.6 
5.2 
4.8 
4.2 
3.8 

3.35 
8.05 
2.00 
2.85 
2.70 

2.45 
2.80 
3.20 
2.15 
1.06 

1.00 
1.80 
2.50 
2.05 
3.0 

4.8 

1.55 

2 

1.55 

3 

1.55 

4 

1.55 

6 

6 

?: 

8 

0 

2.32 
2.22 

2.07 
2.02 

10 

3.20 

2.75 
2.55 
2.35 
2.15 
2.00 

2.00 
2.00 
2.00 
2.00 
1.00 

1.00 
1.90 
1.00 
1.80 
1.76 

1.60 
1.60 
1.60 
1.60 
1.60 
1.60 

11 

12 

13 

2.38 
2.23 
2.13 

2.06 
2.06 
1.08 
1.08 
1.08 

1.06 
1.88 
1.88 
3.00 
2.12 

3.15 

4.8 

6.6 

5.3 

4.0 

14 

2.42 

16 



16 

17 

18 

10 

20 

21 

22 

23 

5.7 
4.0 
4.1 

8.8 

3.6 

8.40 

3.10 

2.75 

2.70 

24 

25 

26 

27 

28 

3.00 
0.00 
11.40 
12.00 

2.05 
8.10 
3.15 
2.00 

20 

30 

31 
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Daily  dMiarge^  in  tetmdrfeet,  of  Beaver  Creek  near  Saco,  MorU.yfar  1911, 


D«y. 

lUr. 

Apr. 

May. 

June. 

July. 

Aug. 

sept 

Oct. 

Nov. 

1 : 

21 

14 

11 
8.0 
6.0 

5.0 
3.2 
2.5 
1.8 

io 

49 
97 

6.0 
4.0 
21 

77 

122 

0.5 

2 

.6 

3 

.5 

4 

.5 

5 

6 

7........................... 

............. 

g 

1 

438 

486 

9 

16 
13 

9.0 

8.4 



10 

454 

339 
290 
269 
214 
190 

166 
142 
122 
92 
72 

53 
41 
85 
33 
27 

20 
16 
12 
11 

7 

47 

29 
22 
16 
11 
8.0 

8.0 
8.0 
8.0 
8.0 
6.0 

6.0 
6.0 
6.0 
4.0 
8.2 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

11 

12 

n 

17 
13 
11 

14 

19 

u 

II 

• 

9.6 
9.6 
7.6 
7.6 
7.6 

7.6 
6.4 
5.4 

39 

10 

46 
122 
227 
148 

82 

17 

18 

19 

ao 



21 

2 

23 

172 
137 
87 

72 
68 
66 

43 
29 
27 

34 

25 



36 

27 

28 

;•;•;;;; 

77 
896 
682 
630 

37 
43 
45 
35 

2» .• 

30 

31 

1 

BXAVXB  OXSEK  OVEBTLOW  VXAA  BOWDOIV,  KOBT. 

Loeatkni.— In  the  SW.  \  eec.  17,  T.  30  N.,  R.  32  E.,  at  John  Turmell'a  ranch,  14  miles 

irom  Malta,  Mont. 
BeeordB  availaUe.-^ime  29, 1903,  to  August  30, 1906;  May  2, 1908,  to  December  31, 

1910;  March  20  to  November  11,  1911. 
Oa^.— ^taff;  datum  unchanged. 
GhazmeL — Water  flows  in  this  channel  only  when  Beaver  Creek  is  high;  during  the 

remainder  of  the  season  the  water  is  standing  in  pools  and  fluctuations  in  water 

level  are  due  wholly  to  local  ndns  and  to  evaporation. 
IHaehaxge  jneaanrementB.— At  flood  stages  made  at  a  bridge  half  a  mile  below  the 

gage;  low-water  measurements  are  made  by  wading  near  the  gage. 
Aocnracy. — ^Records  poor.    Lack  of  measurements  in  1911  has  prevented  the  making 

of  estimates  of  daily  and  monthly  discharge. 

DMusrge  meaeurements  of  Beaver  Creek  overflow  near  Bowdoin,  Mont.f  in  1911. 


Date. 

Hydiognpher. 

hei^t. 

oh&rge. 

lone  13 

J.C.Beebe 

Ftet. 
4.46 
4.47 

Sec-fL 
0 

Oct  10 

W.  A.lAfnb ,          ,  . 

10 
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Daily  gage  height,  infect,  of  Beaver  Creek  overflow  near  Bowdoin,  Moni.,for  1911. 
[Henry  Tormell,  observer.] 


Day. 

Mar. 

Apr. 

May. 

Jtme. 

July. 

Aug. 

Sept. 

Oct. 

!    Nov. 

1 

3.8 
3.7 
3.7 
3.6 
3.6 

3.6 
3.5 
3.4 
3.6 
3.5 

3.6 
3.6 
3.6 
3.7 
3.8 

4.0 
3.9 
3.7 
3.6 
3.4 

3.4 
3.4 
3.4 
3.4 
3.4 

3.3 
3.3 
3.3 
3.2 
3.1 

3.1 
3.1 
3.0 
3.0 
3.0 

3.0 
2.9 
2.9 
2.9 
2.9 

2.9 
2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

2.8 
2.8 
4.7 
8.6 
9.0 
9.2 

9.0 
7.9 
6.8 
6.6 
5.3 

4.8 
4.3 
4.2 
4.2 
4.1 

4.0 
4.3 
4.5 
•    4.6 
4.4 

4.3 
4.1 
4.0 
3.8 
3.8 

3.8 
3.7 
3.7 
6.5 
6.0 

8.1 
7.1 
5.7 
5.3 
4.8 

4.9 
4.8 
4.7 
4.5 
4.3 

4.1 
3.8 
3.8 
3.7 
3.6 

3.6 
8.6 
3.5 
3.5 
3.3 

3.3 
3.3 
3.2 
3.2 
3.2 

3.1 
3.1 
3.1 
3.1 
3.1 

3.0 
3.0 
3.0 
2.9 
4.3 
4.3 

4.1 
4.0 
3.9 
3.8 
3.8 

3.7 
3.7 
3.7 
3.6 
3.5 

3.5 
3.6 
3.4 
3.4 
3.4 

3.4 
3.4 
3.4 
3.4 
3.3 

3.3 
3.3 
3.3 
8.3 
3.2 

3.2 
3.2 
3.1 
3.1 
3.1 
3.1 

3.1 
3.0 
3.0 
3.0 
3-0 

3.3 
4.1 
7.1 
9.2 
9.1 

9.1 
9.1 
8.4 
7.9 
6.6 

6.3 
6.1 
5.8 
6.4 
5.0 

4.9 
4.7 
4.5 
4.3 
4.1 

4.0 
3.9 
3.8 
3.7 
3.7 

3.7 
3.6 
4.4 
4.7 
4.1 

5.7 
5.3 
4.9 
4-7 
4.4 

4.3 
4.1 
3.9 
3.8 
3.8 

3.7 
3.7 
3.7 
3.7 
3.6 

3.6 
3.6 
3.6 
3.6 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 
3.5 

3  3 

2 

3.5 

3 

3.4 

4 

3.4 

5 

3.4 

6 

3.4 

7 

3.4 

8 

3.4 

9 

3.4 

10 

3.3 

11 

3.3 

12 

13 

14 

15 

16 

17 

18 

19 

20 

2.4 

2.4 
4.2 
5.2 
5.1 
4.9 

4.5 
4.4 

4.3 
4.1 
4.0 
3.9 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 ; 

POBCTTPZNE  C&EEX  AT  VASHTTA,  MOVT. 

Location.— In  the  center  of  the  NW.  \  sec.  25,  T.  28  N.,  R.  40  E.,  at  the  road  croeBing 

at  Nashua,  Mont. 
Becorda  available.— July  11,  1908,  to  October  31,  1911. 
Drainage  area. — Not  measured. 

Qage. — Staff,  nailed  to  tree  on  right  bank  at  the  road  crossing. 
Channel. — Dry  in  late  summer  and  in  winter. 
Discharge  measurements. — ^Made  by  wading  near  gage. 
Diversions  and  storage. — ^The  water  of  this  stream  is  neither  diverted  nor  stored. 

Discharge  measurements  of  Porcupine  River  at  Nashua,  MorU.,  in  1911. 


Date. 

Hydrographer. 

hdglt. 

Dis- 
(diargB. 

Apr.  19 
Mfty  16 

7une  I'k 

J.CBeebe          

Feet. 
3.61 
3.20 
3.01 
6.55 

Sec.-rt 
14.5 

...do 

1.5 

do                    

0.4 

Oct.    8 

W.  A ,  T /ftmb 

83 
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DaU^  gage  height^  xn/eet^  of  Porcupine  Creek  at  Nashudj  Mont,,  for  1911. 
[Mn.  B.  n.  Burger,  oboerver.] 


Day. 

Mar. 

Apr. 

May. 

Jtme. 

July. 

Sept. 

Oct. 

Nov. 

1 

3.0 
3.0 
3.0 
1.9 
1.9 

3.0 
3.0 
3.0 
1.0 
1.9 

4.5 
3.5 
4.3 
3.4 
3.1 

3.3 

3.3 

3.35 

3.35 

3.35 

3.35 
3.3 
3.3 
3.3 
3.3 

3.16 
3.16 
3.15 
3.15 
3.1 

3.3 
3.3 
3.3 
3.1 
8.1 

3.1 
8.1 
3.1 
8.3 
3.3 

8.35 
8.3 
3.7 
3.6 
8.6 
8.6 

3.45 

3.4 

3.5 

3.45 

3.4 

3.3 
3.8 
3.35 
3.3 
3.15 

3.1 
8.1 
8.05 
3.06 
3.06 

3.0 
3.0 
3.0 
3.05 
3.05 

3.9 
3.9 
2.0 

3.85 
3.8 

3.8 

3.66 

3.5 

3.5 

2.6 

2.7 
3.6 
3L6 
3.5 
3.5 

3.5 
3.5 
3.4 

3.8 
8.8 
4.0 

4.0 

3 

3.8 

3 ' 

4 

5 

6 

8.0 

""q/o 

7.6 

6.0 
5.3 
4.8 

8.1 
6.4 
5.8 
5.1 
4.9 

4.6 
4.4 
4.3 
4.3 
4.3 

tl 

4.0 
3.0 
3.8 

3.8 
8.8 
8.8 
3.8 
8.8 

8.8 
3.7 
8.7 
8.7 
3,7 
8.7 

7 :-. 

8 

9 

10 

11 

12 

13 

14 

15 

16 

7.0 
6.0 
6.3 
4.8 
4.6 

4.4 

4.3 
4.2 
4.3 
4.1 

4.0 
8.9 

3.8 
3.8 
3.8 

17 

18 

19 

3.4 
3.4 

3.3 
3.3 
3.3 
3.3 
3.3 

•    3.0 
3.3 
3.4 
3.3 
3.3 
3.1 

■'3.6*' 

3.6 

3.7 

3.6 

8.45 

3.4 

8.4 

8.35 

8.3 

8.8 

3.35 

20 

21 

22 

23 

34 

25 

26 

27 

28 

» 

ao 

31 

DaHy  discharge,  in  uoomd-fui,  of  Porcupine  Creek  at  Nathua^  Mont.,  for  1911. 


Day. 

Mar. 

Apr. 

May. 

JUXM. 

Sept. 

Oct, 

Day. 

Mar. 

Apr. 

May. 

June. 

Sept. 

Oct. 

1.0 

1.0 

1.0 

.5 

.5 

1.0 

1.0 

1.0 

.6 

.5 

83 
43 
74 
89 
38 

4.0 
4.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

1.5 
1.5 
1.5 
1.5 
1.0 

7.8 
6.5 
9.0 
7.8 
6.5 

4.0 
4.0 
8.0 
3.0 
1.5 

1.0 
1.0 
.8 
.8 
.8 

0 
0 
0 
0 
0 

183 
847 
347 
334 
167 

101 
68 

365 

18 
18 
24 
847 
265 

187 

117 

73 

64 

56 

45 
38 
84 
81 
81 

16 

' 

25 
23 

19 
16 
12 

12 

15 

13 
7.8 
6.5 

6.5 
5.3 
4.0 
4.0 
3.0 

3.0 
3.0 
3.0 
1.0 
1.0 

1.0 
1.0 
1.0 
3.0 
3.0 

3.0 
4.0 

15 

13 

12 

12 

0.5 
.5 
.5 
.3 

.3 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

143 
101 
68 
53 
45 

38 
31 
81 
31 
38 

34 

31 
18 
18 
18 

38 

17 

34 

18 

34 

19.... 
30.... 

21.... 
22.... 
23.... 
24.... 
25.... 

36.... 
27.... 
28.... 
39.... 
30.... 
31.... 

8.5 
8.5 

6.0 
6.0 
6.0 
4.0 
4.0 

1.0 
4.0 
8.5 
6.0 
4.0 
2.0 

31 

18 

18 

18 

18 

18 

10.... 

18 

11.... 

18 

12 

15 

13.... 

15 

H 

15 

15.... 

15 

15 

NoTK.— Dafly  discharge  determined  from  two  rating  curves  that  are  fairly  well  defined,  applicable 
Mar.  19  to  Apr.  16  and  Apr.  30  to  Oct.  81,  reQ>ectlvely. 
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Monthly  discharge  of  Porcupine  Creek  at  Nashua^  Mont.  ^  for  1911. 


Month. 


DiBcbtfge  in  Beoond-feet. 


IfRT^Tniim     ThTfalmptn-       MOAD. 


Rnn-ofl 
(total  in 
acre-feet). 


Aoca- 
r»cy. 


Mar.  10-31 . 

April 

May. 


-  ^y 

June...^... 

July 

August 

September. 
October 


8.6 
83 
16 
9.0 
.0 
.0 
347 
0  347 


1.0 
.6 

1.0 
.0 
.0 
.0 
.0 
16 


5.3 
14.8 
3.48 
1.05 
.00 
.00 
89.5 
63.1 


137 

881 

214 

116 

0 

0 

6,830 

3,280 


a  Maximum  crest  Oct.  4, 401  second-feet. 
Note.— Stream  dry  June  21  to  Sept.  6. 

PBIVATB  CAITALS  ZV  MILK  SIVXB  VAIXXT. 
GENERAL  FEATURES. 

Since  1905  a  number  of  stations  have  been  maintained  on  private 
canals  in  Milk  River  valley  for  the  purpose  of  ascertaining  the  extent 
of  private  water  rights.  With  the  exception  of  Rock  Creek  Canal, 
which  is  near  Hinsdale,  in  Valley  Coimty,  these  canals  are  located  in 
Chouteau  County  and  are  used  to  irrigate  lands  in  the  vicinity  of 
Harlem  and  Chinook. 

The  canals  are  all  built  on  small  grades  and  in  soil  which  is  easily 
eroded.  In  many  of  them  silt  has  been  deposited,  and  nearly  all  of 
them  contain  a  growth  of  weeds  and  moss.  At  low  stages,  the  water 
is  uniformly  sluggish.  In  order  to  divert  water  into  the  laterals 
checks  are  erected  in  the  main  canals,  and  these  checks  often  produce 
back-water  effects  for  long  distances  above.  They  were  put  up  imder 
a  great  variety  of  conditions,  and  as  a  result  velocities  are  found  to 
differ  widely  at  the  same  gage  height  during  the  season.  In  order  to 
establish  the  correct  relation  between  gage  height  and  discharge  it 
is  necessary  to  make  several  rating  curves  for  the  same  canal  station. 
Frequent  discharge  measurements  are  necessary  to  obtain  reliable 
results.  Staff  gages  are  located  on  all  canals  and  most  measurements 
are  made  by  wading. 

PARADISE  VALLEY  CANAL  NEAR  CHINOOK,   MONT. 

Location. — ^Near  the  head  gate  at  Rudolph  Friede's  ranch;  reached  by  driving  along 

the  south  river  road  from  Chinook. 
Becorda  available.— June/ 1903,  to  August  31, 1911. 
BiBcharge  xneasurementB. — ^Made  by  wading. 
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DtKharge  meanartmmU  of  Paradise  Valley  canal  near  Chinook^  Mant.y  in  1911. 


Dttoi 

HydrognpSMr. 

Oace 

I>ii». 

Bate. 

Hydrographer. 

he^t 

Dis- 
cbarge. 

Apr.  » 

13 
20 
26 

J.C.  Beebe. 

1.41 
1.38 
1.51 
1.77 
1.42 
1.25 

"-If. 

12 

15.7 

21 
8.6 
9.3 

June  lU 
22 
20 

July     5 
28 

AOR.     1 

J.  C.  Beebe            .  . 

1.26 
0.91 
1.83 
1.30 
1.32 
1.71 

^""fs^ 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

0.6 
6.0 
8.0 
1.8 
7.1 

•  Oag»  beigbt  distorted  by  cbanglDg  stage. 

DaHy  gage  heightj  in  feet  j  and  diatfuxrge^  in  eeeond-feety  of  Paradise  Valley  eanal  near 

Chinook,  Mont.,  for  1911. 

[Radolpb  Friede,  obBerYor.) 


Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Bay. 

h^l 

DIs- 
cbarge. 

hei^t. 

Die. 
cbarge. 

hei^t 

Di». 
cbazge. 

Oaee 
beight. 

DIs. 
cbarge. 

bejgbt. 

Dls- 
cbaige. 

bei^t 

Die. 
cbarge. 

1 

1.31 
1.31 
1.50 
1.51 
1.52 

1.50 
1.40 
1.19 
1.50 
1.60 

1.58 
1.49 
1.81 
1.63 
1.72 

1.72 
1.71 
1.65 
1.74 
1.92 

1.38 
1.45 
1.42 
1.44 
1.27 

1.26 
1.22 
1.25 
1.24 
1.21 
1.21 

9.3 
9.3 

15 

15 

16 

15 
12 
6.9 
15 
18 

13 
11 
22 
15 
19 

19 
18 
16 
20 
28 

7.6 
9.5 
8.6 
9.2 
5.4 

5.2 
4.4 
5.0 
4.8 
4.2 
4.2 

1.20 
1.20 
1.18 
1.20 
1.21 

1.20 
1.09 
1.21 
1.26 
1.21 

1.25 
1.57 
1.50 
1.51 
1.36 

1.52 
1.52 
1.74 
1.52 
1.34 

0.96 
0.92 
1.17 
1.63 
1.70 

1.61 
2.04 
1.63 
1.85 
1.61 

4.0 
4.0 
3.7 
4.0 
4.2 

4.0 
2.4 
4.2 
5.2 
4.2 

5.0 
13 
11 
11 

7.2 

12 
12 
20 
12 

6.8 

.6 

.5 

3.6 

15 

18 

12 
32 
13 
22 
12 

1.44 
1.25 
1.70 
1.60 
1.26 

1.41 
1.42 
1.08 
0.64 
1.68 

1.82 
1.72 
1.68 
1.88 
1.72 

1.76 
1.64 
1.70 
1.76 
1.72 

1.62 
1.83 
1.65 
1.56 
1.56 

1.73 
1.58 
1.35 
1.46 
1.53 
1.09 

7.5 
3.8 

16 

12 
3.9 

6.8 
7.0 
1.3 
.0 
11 

21 
17 
15 
19 
12 

13 
9.2 
11 
13 
12 

8.6 
16 
9.6 
7.0 
7.0 

12 
7.5 
2.5 
4.5 
6.2 

11 

1.79 
1.66 
1.66 
1.57 
1,57 

1.56 
1.51 
1.59 
1.58 
1.49 

1.33 
1.19 
1.29 
1.13 
1.15 

1.15 
1.12 
0.50 
0.43 
0.35 

0.24 
0.22 
0.20 

10 
6.0 
6.0 
3.9 
3.9 

3.7 
2.7 
4.3 
4.1 
2.4 

.8 
0 

.4 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

2 

3 

4 

6 

1.05 

1.29 
1.18 
0.79 
0.52 
0.42 

0.34 
0.31 
0.30 
0.28 
0.26 

0.24 
0.24 
0.22 
0.20 

6 

7.....  ... 

8 ::.... 

9 '■ 

10 1  

11 

12 

U 

14 

15 

16 

17 

18 

19 

20 

a 

22 

6 
11 
14 
15 

15 
15 
22 
23 
18 

23 

24 

1.48 
1.50 

1.51 
1.50 
1.71 
1.72 
1.50 

2S 

» 

27 

28 

29 

30 

« 



KoTX.— Dally  diacbarge  determined  from  a  series  of  parallel  curves.    Discbarge  estimated  Apr.  22  and  23. 
Monthly  discharge  of  Paradise  Valley  canal  near  Chinook,  Mont.,  for  1911, 


liontb.                       • 

Discbarge  in  second-feet. 

Run-ofl 
(total  in 
acre-feet). 

Maximum. 

Wf  ill  iTimTH , 

Mean. 

ABil23-30 

23 
28 
32 
21 
10 

5 

4.2 
.5 
.0 
.0 

15.3 
12.3 
9.29 
9.78 
1.55 

273 

SS^rr^ 

756 

jSe"ir::ii:!::i::::!!:::!:!:::;:::! :::::!::: 

653 

Jaly 

601 

iomat. 

95.8 

The  TMTi. ....  X .....  J 

2,280 

NoTB^--CaDal  head  gates  open  Apr.  22  and  closed  Aug.  14. 
Dk.81. 


No  flow  Jan.  1  to  Apr.  21  and  Aug.  15  to 
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SUHFACE  WATER  SUPPLY,  1911,  PABT  YI. 

COOK   CANAL   NEAR  CHINOOK,    MONT. 


Location. — ^About  half  a  mile  above  a  small  wooden  highway  bridge  on  the  road 

running  parallel  to  the  Great  Northern  Railway,  about  3  miles  east  of  Chinook. 
Becords  available.— April  10,  1905,  to  July  31,  1911. 
Gagre.-^taff. 
Diaoharg^  measorexnenta. — ^Made  from  highway  bridge. 

Discharge  meaturemenU  of  Cook  canal  near  Chinook,  Mont.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

•    Dto- 
charge. 

Date. 

hSSTt. 

Dis- 

Apr.  12 
23 

May  2 
9 
13 
20 

JohnC.  Boebe 

do 

do 

Feet. 
2.19 
3.97 
3.89 
2.16 
3.88 
3.83 

51 
39 
1.3 
42 
30 

May  26 

June  11 
22 
29 

July     5 

John  C.  Beebe 

do 

do 

do 

do 

Feet. 
3.98 
8.16 
2.17 
2.43 
1  "i 

12.8 
2.8 

do 

do 

do 

3.4 

.0 

Daily  gage  height,  in  feet,  and  discharge,  in  second-feet,  of  Cook  carud  ne^xr  Chinook, 

Mont.,  for  1911. 

[Adam  Jamison,  obsener.] 


,  April. 

■  «     ■ "   

May. 

June. 

July. 

Day. 

he^t 

Dis- 
charge. 

he®. 

Dis- 
charge. 

Oage 

height. 

Dis- 
charge. 

Oa0D 
hei^t 

Dls- 

charge. 

1 

3.75 
3.95 
4.05 
3.88 
3.82 

8.90 
2.18 
3.15 
2.15 
3.20 

2.13 
3.98 
3.88 
3.95 
3.95 

3.85 
3.85 
3.85 
3.78 
3.72 

3.70 
3.65 
3.65 
3.85 
3.90 

3.95 
3.98 
3.98 
3.97 
4.07 
4.00 

34 
46 
54 
"42 
38 

43 
2.1 
2.0 
2.0 
.    2.2 

1.8 
49 
42 
44 
42 

35 
33 
32 
28 
25 

24 
22 
22 
30 
32 

•        34 
38 
38 
37 
47 
41 

3.93 
3.92 
3.95 
3.92 
3.89 

3.75 
8.65 
3.50 
3.40 
3.30 

3.20 
3.00 
2.95 
2.85 
2.76 

2.63 
2.50 
2.35 
2.30 
2.25 

2.21 
2.23 
3.90 
2.20 
2.45 

2.52 
2.80 
2.78 
2.30 
2.09 

37 
38 
40 
38 
38 

30 
26 
22 
20 
17 

15 

11 

10 
8.8 
7.2 

5.8 
4.3 
3.1 
2.8 
3.5 

2.3 

2.4 
9.5 
2.2 
3.8 

4.5 
8.0 
7.7 
2.8 
1.6 

1.95 
1.97 
1.91 
1.83 
1.75 

1.65 
1.65 
1.9D 
1.69 
2.00 

2.45 
2.43 
2.29 
2.15 
2.01 

1.81 
1.62 
1.55 
1.72 
1.70 

1.65 
1.50 
1.45 
1.30 
1.31 

1.25 
1.32 

1.0 

2 

1.0 

3 



.8 

4 

.4 

5 

.2 

6 

.0 

7 

.0 

8 



.0 

9 

.0 

10 

1.2 

11 

3.8 

12 

3.6 

13 

2.7 

14 

1 

2.0 

15 

1.2 

16 

.3 

17 

.0 

18 

.0 

19 

.1 

20 

.0 

21 

.0 

22 

.0 

23 

3.98 
4.00 
3.93 

3.85 
3.83 
4.02 
3.73 
3.75 

49 
50 
45 

40 
39 
52 
34 
34 

.0 

24 

.0 

25 

.0 

26 

.0 

27 

.0 

28 

29 

30 

31 

1 

1 

NoTE.—Dally  discharge  determined  from  a  series  of  parallel  curves  and  the  indirect  method  for  shifting 
channels. 
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MILK  mVEB  BASIN. 
Monthly  discharge  of  Cook  canal  near  Chinooky  Mont.yfor  1911. 
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Month. 

Discharge  in  aeoond-fBet. 

Run-on 
(total  in 
acre-feet). 

Maxinmm. 

Minimum.  |    Mean. 

March  30-31 

a  15 

April 



642.0 

81.0 

14.0 

.50 

al.goo 

M?v 

54                   1.8 
40                   1.6 
3.8                   0 

1,910 
833 

Julie X 

July 

36 

Th*  year. .   , , 

I 

4,600 

1 

a  Estimated  by  ditch  rider  aa  follows:  Mar.  30-31, 15  acre-feet.    Apr.  1  to  22, 1,220  acre-feet. 
b  Mean  Apr.  23  to  30. 

Note.— Canal  gates  opened  April  23  and  dosed  July  17. 

MATHE80N  CANAL  NEAR  CHINOOK,  MONT. 

Location. — ^At  a  footbridge  200  feet  below  the  headgate  of  the  canal  near  the  main 

road,  3^  miles  east  of  Chinook. 
Kecords  available.-'April  10,  1905,  to  July  31,  1911. 
Qa^.— Staff. 
Diflcfaarge  zneasurexnents. — ^Made  from  footbridge  or  by  wading. 

Discharge  measurements  of  Matheson  canal  near  Chinook^  Mont.,  in  1911. 


Date. 


Apr.  12 
14 

Mav  2 
9 
13 


Hydrographer. 


.  C.  Beebe 

...do 

...do 

...do 

...do 


Oage 
height. 

Dia- 
charge. 

Dale. 

Fed. 

3ec.-ft. 

(«) 

May  20 

3.6 

9.3 

26 

3.19 

6.9 

June  11 

3.42 

7.1 

22 

3.00 

4.5 

28 

Hydrographer. 

Gage 
hei^t. 

Dis- 
charge. 

J.C.  Beebe 

Feet. 
3.10 
2.90 
2.70 
2.29 
2.32 

Secf.^ 

....do 

....do 

....do 

8.8 

»1.3 

h.5 

....do 

1.8 

«  No  gage. 


b  Estimated. 
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SUBFACB  WATER  SUPPLY,  1911,  PABT  VI. 


DaUy  gage  Mj^At,  tn  feet^  and  diidiarge,  in  Hoond-feet,  of  Maiheton  oamdl  near  Chinool^ 

Mont.JorlSU, 


[Adftm  JamiBOiiy  obaanrw.] 

ApriL 

May. 

June. 

July. 

Day. 

hei^t. 

Dis- 
charge. 

he^t. 

Die. 
charge. 

hel^. 

Bis- 
charge. 

Qage. 
height 

Dia. 
charge. 

1 

3.35 
3.15 
8.25 
3.25 
3.18 

3.15 
3.50 
3.48 
3.42 
3.47 

3.45 
3.20 
3.01 
2.95 
2.50 

2.42 
3.32 
3.20 
3.15 
3.12 

3.95 
2.95 
2.80 
2.80 
2.76 

3.85 
3.15 
3.15 
3.10 
3.20 
8.20 

7.2 
5.6 
6.4 
6.4 
5.8 

5.6 
7.8 
7.6 
7.2 
7.6 

7.4 
6.0 

4.6 

4.2 

.0 

1.0 
4.4 
8.4 
8.0 

2.8 

1.7 
1.7 
8.7 
3.1 
2.8 

8.4 
5.6 
5.6 
5.2 
6.0 
6.0 

3.15 
3.12 
3.10 
8.15 
3.13 

3.09 
3.11 
2.93 
2.95 
2.70 

2.65 
2.71 
2.48 
2.40 
2.81 

2.30 
2.30 
2.30 
2.30 
2.30 

2.20 
2.29 
2.21 
2.25 
2.25 

2.22 
2.21 
2.30 
2.80 
2.32 

5.6 
5.4 
5.2 
5.6 
5.4 

5.1 
5.8 
4.0 
4.2 
2.5 

2.2 

2.6 

1.3 

.0 

.6 

.6 
.6 
.6 
.6 

.6 

.8 
.6 
.3 
.4 
.4 

1.4 
1.3 
1.7 
1.7 
1.8 

3.30 
3.35 
2.21 
2.15 
2.21 

2.25 
2.21 
2.19 
2.15 
2.30 

2.51 
2.50 
2.39 
2.32 
2.29 

2.80 
2.25 
2.20 
2.15 
2.25 

2.13 
3.15 
2.23 
2.30 
2.21 

2.20 

1.7 

2 

1.5 

8 

1.3 

4 • 

1.2 

5 

1.8 

6 

1.5 

7 

1.8 

8 

1.3 

9 

1.2 

10 

1.8 

11 

S.6 

12 

2.6 

13 

2.1 

14 

1.8 

15 

1.7 

16 

1.7 

17 

1.5 

18 

1.3 

19 

1.2 

20 

1.5 

21 

1.1 

22 

1.2 

23 

8.65 
3.67 
3.50 

8.60 
3.53 
8.48 
3.45 
3.40 

9.8 
0.0 
8.4 

9.3 
10.0 
8.2 
8.0 
7.6 

1.4 

24 

1.7 

25 

1.S 

26 

1.3 

27 

0 

28 

0 

29 

0 

30 

0 

81 

0 

Note.— Dally  discharge  determinted  from  a  series  of  parallel  curves. 

Monthly  discharge  of  Matheson  canal  near  Ckinooly  Mont,  for  1911. 


Month. 

Discharge  in  second-ieet. 

RmHtff 

(total  In 

WSfe*et). 

Minimum. 

Mean. 

March37-81    ..          

adO 

April 

5  8.0 
4.88 
2.20 
1.28 

0  401 

1^::::::::::::::::::::::::::. ..::.: : 

7.8 
5.6 
2.6 

0.9 
.8 
.0 

2B7 

June - - - 

136 

July 

78.7 

a  Estimated  by  ditch  rider  as  follows:  Mar.  27-31,  30  acre-feet;  Apr.  1-22,  850  acre-feet. 
»  Mean  Apr.  23-30. 

HARLEM  CANAL  NEAB  ZURICH,   MONT. 

Location. — ^About  500  feet  below  the  headgates  of  the  canal,  1}  milee  Boutheast  of  the 
Great  Northern  Railway  section  house  at  Zurich ;  reached  by  driving  from  Chinook. 
Gki^.— Staff. 
Discharge  meaBurementB. — ^Made  by  wading. 
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MILK  BTVEB  BASIN.  189 

DMusrge  meatwrementt  of  Harlem  canal  near  Zurich,  MonL^  in  1911. 


Date. 

hSSt. 

Dis- 
charge. 

Bate. 

Gaga 
height. 

Dia- 
charga. 

13 
20 
26 

J.C.BMhe 

Meet, 
2.12 
8.79 
3.85 
8.70 
3.94 
8.90 
2.65 

Bee.'ft. 
24 
67 
70 
69 
88 
72 
28 

June  11 
22 
29 

July    5 

Aug.    1 

J.  C.  Beebe 

1.61 
2.79 
3.31 
8.14 
1.78 
1.06 

^*iS- 

^'S^^^^ 

do 

do 

do 

do 

do 

88 

60 

40 
5.2 
2.9 

DaUif  gage  height,  in  feet,  and  ditcharge,  in  second-feet,  of  Harlem  canal  near  Zurich,  Mont, , 

for  1911. 

[Joel  Lean,  ohMrrer.] 


Mai«h. 

AprIL 

itoy. 

Tmia. 

July. 

Angart. 

Day. 

h^t. 

Dis- 
charge. 

hSgSl 

Dia. 
charge. 

Gage 

Dia- 
ctaarga* 

hdS^t. 

charge. 

he^ 

Dis- 
charge. 

hel^. 

Dls- 
cfaarga. 

1 

3.80 
8.60 
3.00 
2.70 
2.00 

2.00 
8.60 
3.60 
3.80 
3.75 

3.70 
3.70 
3.60 
8.40 
8.35 

8.75 
8.80 
8.80 
8.75 
8.80 

3.80 
8.85 
8.80 
8.80 
3.80 

8.85 
8.90 
8.90 
8.80 
3.85 

78 
70 
40 
40 
22 

22 

70 
70 
78 
76 

74 
74 
70 
56 
61 

78 
76 
75 
73 
72 

72 
74 
72 
69 
69 

n 

73 

72 
68 
70 

8.85 
8.90 
3.90 
3.90 
3.80 

3.80 
8.85 
8.80 
8.70 
8.80 

8.80 
8.80 
3.94 
8.85 
8.86 

3.90 
3.80' 
3.80 
3.80 
8.89 

8.75 
3.70 
3.68 
3.60 
8.55 

2.65 
2.55 
2.60 
2.60 
2.60 
3.00 

70 
72 
72 
72 
70 

70 
71 
73 
68 
78 

73 
78 
82 
79 
79 

77 
78 
68 
68 
72 

66 
64 
64 
61 
59 

80 
27 
81 
31 
31 
40 

2.98 

"3.66' 
3.00 

2.96 
8.00 
2.96 
2.70 
2.70 

2.65 
2.65 
2.65 
8.05 
3.00 

3.00 
2.95 
8.20 
8.25 
8.15 

2.95 
2.79 
2.75 
8.00 
3.10 

3.60 
8.50 
3.46 
3.31 
3.55 

88 
88 

89 
89 
48 

41 

48 
41 
86 

86 

84 

30 
80 
42 
40 

40 
38 
47 
48 
45 

38 
34 
32 
40 
43 

61 

57 

% 

59 

8.64 
8.70 
8.64 
8.60 
8.14 

8.10 
1.00 
1.00 
2.70 
3.11 

3.20 
3.20 
3.04 
2.47 
2.25 

2.10 
2.13 
2.15 
2.18 
2.20 

2.20 
2.19 
2.19 
2.20 
2.18 

2.00 
1.50 
1.29 
1.28 
1.25 
1.20 

60 
62 
58 

56 
40 

37 
0 
0 
25 
87 

40 
88 
82 
19 
14 

12 
14 
14 
15 
15 

15 
17 
17 
17 
16 

13 
7 
6 
6 
4 
4 

1.14 
1.15 
1.11 
1.11 
1.10 

1.05 
1.06 
1.20 
1.30 
1.30 

1.35 
1.42 
1.45 
1.48 
1.35 

1.34 
1.32 
1.30 
1.29 
1.20 

1.20 
1.20 

2 

S 

4 

5 

6 

7 

8 



9 

6 

10 

6 

11 

6 

12 

6 

13.... 

6 

14 

6 

15 

6 

16 

5 

17 

s 

13 

5 

19 

1.50 
2.50 

2.70 
2.80 
2.80 
2.90 
8.40 

8.40 
8.50 
8.70 
8.70 
8.80 
8.80 

18 

34 

89 
42 
42 
46 
63 

63 

67 
74 
74 
78 
78 

5 

20 

4 

21 

4 

22 

6 

23 

21 

25 

26 

27 

28 

29 

ao 

11 

NoTB.— Dally  discharge  determfaied  from  a  series  of  parallel  cunres. 

Monthly  discharge  of  Harlem  canal  near  Zurich,  Mont.,  for  1911, 


Month. 

Discharge  in  seoond-lieet. 

Run-off 
(total  in 
acre-feet). 

Minimum. 

Mean. 

¥irfh  19-81                            ,   .. 

78 
78 
82 
61 
62 
6 

13 
22 
27 
30 
0 
3 

64.8 
66.3 
63.2 
41.9 
22.8 
4.3 

1,410 
3,950 
3,890 
2,490 
1,400 
188 

April 

ifi^:::; 

jtme...:: :::::::: 

July 

AngOBt  1-22 

The  year 

1 

13,300 

i 1 

NoTB.— Canal  headgates  opened  Mar.  10  and  closed  on  Aug.  22.    No  flow  for  periods  Jan.  1  to  Mar.  18 
and  Aug.  88  to  Dec.  8l7 
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SUBFAGE  WATBB  SUPPLY,  1911,  PART  VI. 


AGBNCY  DITCH  NEAR  HARLEM,   MONT. 

Location. — ^At  the  highway  bridge  about  one-fourth  mile  below  the  headgate  of  the 

ditch,  reached  by  driving  southward  from  Harlem,  Mont. 
Records  available.— July  14,  1905,  to  July  31,  1911. 
Oagre.— Staff. 
Diacharge  xneasurementB. — ^Made  by  wading. 

DUcharge  measwements  of  Agency  ditch  near  Harlemy  Mortt.^  in  1911. 


Date. 

Hydrographer. 

he&t. 

Dto. 
charge. 

Date. 

Hydrographer. 

hei^l 

Dis- 
charge. 

Apr.  13 
2d 

May    5 

J.C.Beebe 

3.59. 
3.21 

•74 

aO.4 
49 

June  27 

July     3 

28 

J.C.  Beebe 

Feet. 
4.12 
4.10 
0.55 

*"-^- 

do 

do 

do 

.  ...do 

.8 

JuiM  22 

do 

3.98 

a  Estimated. 


Daily  gage  height,  in  feet,  and  discharge,  in  second-feet,  of  Agency  ditch  near  Harlem,  Mont,, 

for  1911. 


IJ.E. 

Stevens,  obserrer.] 

AprU. 

May. 

Jane. 

July. 

Day. 

Gage 
hei^t. 

Dis- 
charge. 

helSK. 

Dis- 
charge. 

Qage 

Dla- 
chaise. 

he^t. 

Dis- 
charge. 

1 

0 
0 
0 
.    0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

4.20 
4.20 
4.08 
4.00 
3.75 

3.70 
3.90 
8.90 
8.90 
8.85 

8.64 
8.60 
8.52 
3.80 
8.50 

3.40 
8.30 
3.46 
2.70 

77 

2 

81 

3 

82 

4 

79 

5 

000    0 

71 

6 

71 

7 

77 

8 

77 

S::::::!:::::::::::"::::::::::::.:.:! :: 

3.85 
4.08 
4.09 

3.95 
3.80 
3.80 
3.90 
4.00 

4.20 
4.20 
3.95 
3.90 
3.02 

8.94 
4.20 
4.40 
4.80 
4.50 

0 
0 

0 
0 
67 

74 
70 

66 
61 
67 
60 
60 

62 
62 
48 
46 
47 

50 
50 
70 
89 
82 

77 

10 

78 

11 

71 

12:::::;:::::::::::::::::::::::  ::.:.: 

70 

13      

3.50 

67 

14 

78 

15 

68 

16 

65 

17 

63 

18 

69 

19 

45 

20 ... 

21 

22 ! 

23                .... 

24 



25               .... 

26 

3.21 
3.23 
3.24 
3.31 
3.43 

74 
75 
75 
73 
77 

27 

28 

0.55 

29 

30 

31 

NoTB.~Dally  dlicharge  determined  by  the  'ndlrect  method  for  shifting  channels. 
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Monthhy  discharge  of  Agency  ditch  tmot  Harlem^  Mont,,  for  1911. 
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Monih. 

Discharge  in  aeoond-feet. 

Run-off 
(totalln 
acre-feet). 

M*«i*T"^im- 

Mean. 

M«T«h  «V-?>t 

238 

Auril 

• 

75.0 

.0 

87.7 

44.4 

4,M« 

^::::: 

0 
89 
82 

0 
0 

jm»;\i. ..:::..:::::::. .:::.::::::::::::::::::::::::::::: 

2,240 
2,730 

July 

Note.— Discharge  estimated,  Apr.  1  to  25,  as  76  seoond-feet,  and  as  1  seoond-foot  per  day  July  20  to  81, 
on  account  ol  toakaeo  through  gates.    Oanal  gates  opened  Mar.  26  and  closed  July  19. 

FOBT  BELKNAP  CANAL  NBAB  CHINOOK,   MONT. 

Locatiozi. — ^At  the  highway  bridge'about  500  feet  below  the  head  gates  of  the  canal,  8 

miles  west  of  Chinook. 
Beooids  available.— June  21,  1903,  to  September  30,  1911. 
Oa^es.— ^The  high  water  of  June,  1908,  washed  out  both  the  bridge  and  the  gage;  a 

new  gage  was  installed  June  27, 1908,  at  a  different  datum  within  a  few  feet  of  the 

site  of  the  old  gage;  a  new  bridge  was  built  about  one-fourth  mile  upstream  from 

the  site  of  the  old  one. 
Discharge  xr.eaaurexnenta. — Made  by  wading  at  a  section  about  300  feet  below  the 

gage. 

Discharge  meaaurementa  of  Fort  Belknap  canal  near  Chinook,  Mont.,  in  1911. 


Date. 

Hydrographer. 

Gage 
h^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

hei^t. 

Dis- 
charge. 

Apr.  11 
22 

W.  A.  Lamb 

Feet. 
2.14 
2.96 
3.00 
2.86 
2.71 
2.16 
2.11 
1.74 

104 
110 
97 
94 

51 
45 

June  20 
26 
29 

July  8 
27 

Aug.  1 
81 

J.C.  Beebe 

Feet. 
2.43 
2.20 
1.66 
1.87 
2.23 
2.08 
1.66 

See.'fi. 
09 

J.C.  Beebe 

do 

do 

do 

do 

66 

H.y    1 

do 

26 

....do 

83 

12 

do                    .  . 

48 

a 

27 

do 

do 

do 

do 

R.  Richards 

44 

90 

June  12 
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Daily  gage  heig/Ut  in  feet,  and  diecharge.  in  eeeond-feet,  of  Fort  Belknap  canal  near 

Chinook,  iiont.,  for  1911, 


[C.W 

Hainan,  obaorw.) 

Aprfl. 

Itoy. 

June. 

July. 

Aagnst 

September. 

Day. 

^. 

Dto- 
ofaarge. 

•2®. 

Dis- 
charge. 

b!^t. 

Dis- 
charge. 

bei^t. 

Dto- 
charga. 

bei^t. 

Die- 
charge. 

bS^t. 

DiB. 

charge. 

1 

3.00 
3.00 
3.00 
3.00 
3.00 

2.70 
2.70 
2.86 
3.00 
3.00 

3.00 
2.71 
2.70 
2.70 
2.70 

3.00 
3.00 
3.00 
2.70 
2.70 

2.80 
2.16 
2.56 
2.56 
2.66 

2.66 
2.11 
2.11 
2.11 
2.11 
2.21 

110 
110 
110 
110 
110 

i 

110 
110 

116 
95 
94 
94 
94 

116 
116 
110 
86 
86 

94 
51 
76 
76 
80 

80 
45 
45 
45 
45 
51 

2.21 
2.21 
2.22 
2.22 
2.22 

2.00 
2.00 
2.00 
2.00 

1.70 
1.70 
1.00 

1.60 
2.00 
2.00 
2.40 
2.40 

2.50 
2.50 
2.60 
2.62 
2.62 

2.00 
2.10 
1.70 
1.70 
1.60 

51 
51 
51 
51 
51 

43 
43 
43 
43 
38 

34. 
30 
80 
80 
27 

27 
43 
43 
65 
65 

72 
72 
79 
80 
80 

43 
48 
30 
30 
27 

2.06 
2.18 
2.30 

2.28 
2.28 
2.23 
2.18 
2.26 

2.38 
2.46 
2.40 
2.41 
2.38 

2.40 
2.36 
2.30 
2.34 
2.34 

2.28 
2.24 
2.22 
2.18 
2.10 
2.04 

28 
29 
30 
31 
83 

33 
33 
42 
49 

56 

55 

65 
52 
49 
54 

61 
66 
58 
59 
57 

58 
56 
52 
54 

54 

51 
48 
47 
45 
48 
45 

2.00 
2.13 
2.15 
2.10 
2.02 

2.00 
2.00 
2.00 
2.08 
1.90 

2.00 
1.70 
1.80 
1.80 
1.78 

1.77 
1.50 
1.80 
1.66 
1.70 

1.70 
1.78 
1.84 
1.00 
1.87 

1.88 
1.90 
1.70 
1.20 
1.21 
1.15 

43 
50 
50 
48 
44 

43 
43 
43 
44 

38 

43 
80 
84 
34 
80 

30 
21 
81 
26 
27 

27 
30 
83 
35 
34 

34 
36 
27 
16 
16 
16 

1.16 
1.60 
1.30 
1.30 
0.40 

0.30 
0.30 
0.20 

aoo 

16 

2 

21 

3 

17 

4 

17 

5 

8 

6 

5 

7 

2 

8 

0 

0 

10 

11 

12 



13 

14 

15 

16..               ... 

17 

18 

19 1 

2o;:::::::::::::'::::::: 

21 

2.9V 
2.97 
2.97 
2.80 
2.70 

2.60 
2.80 
2.70 
2.60 
2.80 

158 
158 
158 
94 
86 

79 
94 
86 
79 
•4 

S:::::::::::?:: 

28 

24 

26 

26 

27 

28.             .... 

29 

80           .... 

81 

Monthly  discharge  of  Fort  Belknap  canal  near  Chinook,  Mont,,  for  1911. 


Month. 

Dlschaige  in  seoond-feet. 

Ron^yfl 
(total  in 

aer»-feet). 

liaximum. 

Minimum. 

Mean. 

MArch2f?-31   

• 

a450 

April 

MOO 
88.3 
47.3 
48.0 
84.0 
2.9 

b  4,260 
6  430 
2,810 
2960 
2000 
171 

i£y.:ii":::::::::::::::::::::::. :!:.:::::!:::::::::: :: 

116 
80 
66 
50 
21 

45 
27 
28 
16 
0 

JVIIA.   ,....-,,  ..,-.-,..,-,.r---r T  ........  . 

July 

Aagnst 

fleptwn^flr 

The  year. 

18,200 

a  Estimated. 

b  Mean  given  is  mean  from  Apr.  21  to  30.    Flow,  Apr.  1  to  20,  estimated  2,090  acre4Bet. 

Non.— Canal  opened  Mar.  25  and  closed  Sept.  8.   No  flow  Jan.  1  to  Mar.  24  and  Sept.  8  to  Dee.  31. 
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LrrTLE  PORCUPINE   CREEK  BASIN. 
LZTTLS  POBGUPDn  OmXSK  HXA&  VRAZSR.  XOITT. 

Location.— In  8.  E.  i  N.  E. }  sec.  28,  T.  27  N.,  R.  44  E.,  above  the  intake  of  the  res- 
ervoir, about  1)  miles  above  the  site  of  the  station  maintained  from  1008  to  1910 
and  about  one-half  mile  north  of  Frazer. 

BecordB  available.— July  13,  1908,  to  September  30,  1910,  at  the  original  station; 
April  14,  1911,  to  October  31,  1911,  at  present  site. 

Drainage  area. — Not  measured. 

Oage. — Staff;  and  about  2  miles  farther  upstream  than  that  originally  used. 

ChanneL — Shifting.  On  the  date  on  which  the  station  was  reestablished  in  1911  the 
channel  was  dry  at  the  new  gage  but  the  stream  was  dischaiging  0.3  second-feet 
at  the  old  gage,  the  water  coming  from  springs  near  the  gage.  The  channel  was 
dry  or  water  standing  in  pools  until  September  6. 

Difleharge  measorementa. — ^Made  by  wading. 

Ducharge  meanarenunU  of  LittU  Porcupine  Creek  near  Frazer,  Mont.f  in  1911. 


Date. 

Hydrogxftphff . 

«. 

Dis- 
oiiarge. 

Apr.  19 
May  IS 

John  n.  -R^h^ 

Feet. 
2.97 
2.80 
8.98 

8ee.-/L 
0.73 

do ^ 

a0.1 

Ceil     6 

W.  A.  TAmb 

40 

a  Estimated. 


DaUy  gage  height,  in  feet,  and  diecharge,  in  eeot/nd-feet,  of  Little  Porcupine  creek  near 

Frazer,  iiorU. ,  for  1911. 

[Dan  Martin,  obsenrer.] 


September. 

October. 

Day. 

September. 

October. 

Day. 

Oaoe      Dis- 
bei^Lt.  charge. 

bS^t 

Dto- 
ofaargB. 

taei^t 

Dis- 
cbarge. 

li^t 

Dto- 
ofaarge. 

1 

0 
0 
0 
0 
0 

10 
116 
196 
129 

59 

66 

80 
8.6 
8.6 
8.6 

8.25 
8.16 
8.» 
8.20 
8.40 

3.90 
8.60 
8.60 
8.46 
8.40 

8.46 
3.66 
8.46 
3.40 
8.60 

7.0 
4.1 
6.4 
6.4 
12 

85 
20 
16 
14 
12 

14 
22 
14 
12 
20 

16 

6.2 
4.1 
3.8 
3.6 
8.80 

3.80 
3.80 
3.30 
3.30 
8.30 

3.30 
3.30 
3.80 
8.80 
8.30 

122 
47 
30 
20 
&6 

&6 
&6 
&6 
8.5 
&6 

8.6 
8.5 
8.6 
&5 
&6 

3.45 
8.46 
8.40 
8.35 
3.25 

8.30 
3.30 
3.30 
3.30 
8.80 

8.30 
3.30 
3.30 
8.30 
3.30 
3.30 

14 

a 

17 

14 

S:::::::::::::::  :::::::: 

18 

12 

4 

19 

10 

7.0 

6 

20 

6 

a.  35 

£.1 

6.1 

6.3 

4.3 

4.4 

3.8 

3.30 

8.80 

3.80 

21 

&6 

7..     . 

22 

8.6 

8 

23 

a6 

9 

24 

8.5 

10 

25 

8.5 

n 

26 

8.5 

12 

27 

8.6 

IS 

28 

ti 

14 

29 

8.5 

15 

80 

&6 

31 

8.6 

NoTB.~Daay  discharge  determined  lh>m  a  poorly  defined  rating  curve. 

Monthly  disdiarge  of  Little  Porcupine  Creek  near  Frazer,  Monl.,foT  1911. 


Month. 

Discharge  hi  second-feet. 

Rtm-ofl 
(total  hi 
aore-feet). 

Aooo- 

■ijl^fi^l^^lHI 

mtilmnm 

Mean. 

racy. 

fl#l>t«nb4W T . 

196 
36 

0 
4.1 

81.4 
11.7 

1,870 

no 

c. 

oSober 

B. 
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WOLF  CBEEK  BASIN. 
WOLF  OBBXK  HXA&  WOLF  FOIHT,  MOVT. 

Locatlon.--In  the  S£.  i  SW.  i  sec.  8,  T.  27  N.,  R.  47  E.,  at  William  Smith's  lanch, 

2)  miles  northwest  of  Wolf  Point,  Mont. 
Becords  available.— August  15,  1008,  to  December  31,  1911. 
Drainage  area. — ^Not  measured. 
Oage. — ^A  staff  near  the  house  of  the  observer. 
GhazmeL— Shifting. 

Discharge  meaaurementa. — ^Made  by  wading  near  the  gage. 
Divendona.— A  small  izngation  ditch  diverts  water  above  the  gage. 

Dudiarge  meaaureTnents  of  Wolf  Creek  near  Wolf  Point,  Mont.,  in  19 11, 


Date. 

Hydrographer. 

bei^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

height. 

Dis- 
chHTge, 

Apr.  18 

18 

May  17 

J.C.  Beebe 

Feet. 
2.04 
2.04 
1.83 

8.1 
1.8 

May  17 

June  15 
Oct.     8 

J.C.Beebe 

1.83 
1.81 
2.20 

See.-ft. 
1.9 

do 

do 

do 

W.A.Lamb 

.6 
7.2 

Daily  gage  height,  in  feet,  of  Wolf  Creek  near  Wolf  Point,  Mont.,  for  1911. 
[W.  H.  Smith,  obeenrer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

'  1 

2.05 
2.06 
2.0 
2.05 
2.0 

3.05 
2.05 
2.0 
2.05 
2.0 

2.05 
2.05 
2.0 
2.05 
2.0 

2.05 
2.05 
2.0 
2.05 
2.0 

2.05 
2.05 
2.0 
2.05 
2.0 

2.05 
2.05 
2.0 
2.05 
2.0 

2.05 
2.05 
2.0 
2.05 
2.0 

2.05 
1.85 
1.8 
1.85 
1.8 

1.85 
1.85 
1.8 
1.85 
1.8 

1.85 
1.85 
1.8 
1.85 
1.8 

1.85 
1.85 
1.8 
2.25 
2.2 

2.25 

2.25 

2.2 

2.25 

2.2 

2.25 

2.25 

2.2 

2.25 

2.2 

2.25 

2.25 

2.2 

2.25 

2.2 

2.25 

1.85 
1.8 
1.85 
1.8 
1.85 

1.85 
1.8 
1.85 
1.8 
1.85 

2.45 

2.4 

2.45 

2.4 

2.45 

2.45 

2.2 

2.25 

2.2 

2.25 

2.45 

2.4 

2.25 

2.2 

2.25 

2.25 

2.2 

2.25 

2.2 

2.25 

2.05 

2.0 

1.65 

1.6 

1.66 

1.65 

1.6 

1.66 

1.6 

1.65 

1.65 

1.6 

1.45 

1.4 

1.45 

1.45 

1.4 

1.46 

1.4 

1.45 

1.45 

1.4 

1.45 

1.4 

1.45 

1.45 

1.2 
1.25 
1.2 
1.25 
1.25 

1.2 
1.25 
1.2 
1.25 
1.25 

1.2 

1.25 

1.2 

1.25 

1.45 

1.4 

1.45 

1.4 

1.45 

1.45 

1.4 

1.45 

1.4 

1.45 

1.46 

1.4 

1.45 

1.45 

3.5 

3.55 

8.5 

3.55 

3.55 

3.5 

3.55 

3.8 

3.85 
3.85 
3.8 
3.85 
3.8 

3.85 

3.65 

3.6 

3.65 

2.2 

2.25 

2.25 

2.2 

2.25 

2.2 

2.25 
2.25 
2.2 
2.25 
2.2 

2.25 
2.25 
2.2 
2.05 
2.0 

2.05 
2.05 
2.2 
2.25 
2.2 

2.25 

2.25 

2.2 

2.25 

2.2 

2.25 

2.25 

2.2 

2.25 

2.2 

2.26 
2.25 
2.2 
2.25 
2.2 

2.25 
2.25 
2.2 
2.25 
2.2 
2.25 

2.25 

2 

2.2 

3 

2.25 

4 

2.2 

5 

2.25 

6 

2.25 

7 

2  2 

8 

2.25 

0 

2  2 

10 

225 

11 

2.25 

12 

13 

14 

15 

16 

17 

18 

19 

4.4 

4.45 

4.4 

4.45 
4.45 
4.2 
4.25 

4.0 

4.05 

3.05 

3.0 

8.05 

2.05 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

rr * 

31 
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Daily  discharge,  in  ucond-feet,  of  Wolf  Creek  'Mar  Wolf  Pointy  Mo7U.,for  1911. 


Day. 

Mar. 

Apr. 

May. 

Jiins. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

8.5 
8.5 
7.5 
8.5 
7.5 

8.5 
8.5 
7.5 
8.5 
7.5 

8.5 
8.5 
7.5 
&5 
7.5 

8.5 
8.5 
7.5 
8.0 
7.0 

8.0 
8.0 
7.0 
7.0 
6.5 

7.0 
7.0 
6.5 
0.0 
5.5 

6.0 
6.0 
5.5 
6.0 
5.5 

6.0 
3.5 
3.0 
3.5 
3.0 

3.5 
2.5 
2.0 
3.5 
3.0 

3.5 
2.5 
1.3 
1.6 
1.3 

1.6 
1.6 
1.3 
8.0 
7.0 

8.0 
8.0 
7.0 
8.0 
7.0 
8.0 

8.0 
70 
8.0 
7.0 
8.0 

8.0 
7.0 
8.0 
7.0 
8.0 

1.6 
1.3 
1.6 
1.3 

1.6 

1.6 
1.8 
1.6 
1.3 
1.6 

14 
12 
14 
12 
14 

14 
7.0 
8.0 
7.0 
8.0 

14 

13 
8.0 
7.0 
8.0 

8.0 
7.0 
8.0 
7.0 
8.0 

4.2 

3.5 

.6 

.5 

.6 

.6 

.5 
.6 
.5 
.6 

.6 
.5 
.2 
.2 
.2 

.2 
.2 
.2 
.3 
.3 
.3 

0.2 
.2 
.2 
.2 
.2 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.3 

.2 
.2 
.2 
.2 
.3 

.2 
.2 
.2 
.2 
.2 
.2 

0.2 
.2 
79 
83 
79 

88 

83 
79 
88 
103 

107 
107 
103 
107 
103 

107 
98 
87 
93 
7.0 

8.0 
8.0 
7.0 
8.0 
7.0 

8.0 
8.0 
7.0 
8.0 
7.0 

8.0 
8.0 
7.0 
4.3 
3.6 

4.3 

4.3 
7.0 
8.0 
7.0 

&0 
8.0 
7.0 
8.0 
7.0 

8.0 
8.0 
7.0 
8.0 
7.0 

8.0 
8,0 
7.0 
8.0 
7.0 

8.0 
8.0 
7.0 
8.0 
7.0 
8.0 

8.0 

2 

7.0 

s 

8.0 

4 

7.0 

5 

8.0 

6 

8.0 

7 

7.0 

8 

B.0 

9 

7.0 

10 

8.0 

u 

8w0 

12 

13 

M 

15 

16 

17 

18 

19 

150 
154 

180 
154 
154 
134 

138 

110 
123 

52 

49 

53 
8.5 

20 

21 

22 

28 

24 

25 

S::::::::r.::::::::::::::::: 

28 

29 

30 

SI 

Nor.— Daily  discharge  determined  as  follows:  Mar.  10  to  Apr.  18,  from  a  curve  poorly  defined;  Apr.  19 
to  May  17,  by  bidireot  laetbod  for  shifting  channels;  May  18  to  Nov.  11,  from  curve  well  diftned. 

MoTiOdy  disduarge  of  Wolf  Creek  near  Wolf  Point,  MotU.,  for  1911. 


Month. 

Discharge  in  secood-feet. 

Runoff 
(total  in 
acre-feet). 

Accu- 

j^if^^mTifw - 

Mean. 

racy. 

isnnary , 

0.0 
.0 
154 
8.5 
8.0 
14 
14 

.2 
107 
8.0 

ao 

.0 

0.00 
.0 

60.9 
7.65 
4.33 
6.66 
3.29 
.11 

55.4 
7.13 
5.97 
2.00 

0 

0 

3,740 

455 

266 

396 

202 

6.8 

3,300 

438 

355 

123 

February 

Muth... 

D. 

April 

5.5 

1.3 

1.3 

.2 

.0 

.2 

3.5 

C. 

Mjy..          .......         . 

C. 

jS:.::::::::::::::::. :.::::::::::::;::::::::::::: 

B. 

July 

B. 

August 

B. 

8sptemb« 

B. 

October 

B. 

November 

December 

The  year 

154 

0 

12.8 

9,280 

None.— Means  for  January,  February,  and  December,  estimated;  mean  forperiod  Mar.  1  to  18,  estimated 
at 25  second-feet;  mean  fn- period  Nov.  13  to  3Q,  estimated,  at  6  seoond^set. 

8173**— war  306—14 ^10 
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SUEFACE  WATER  SUPPLY,  1911,  PART  VI. 


POPLAR  RIVER  BASIN. 
POPLAR  BIVX&  HEAR  POPLAR,  XOVT. 

Location.— At  the  United  States  reclamation  camp  in  the  SWJ  SE.  i  sec.  5,  T.  21  N., 
R.  51  E.,  12  miles  upstream  from  the  station  formerly  maintained  at  Buerahia's 
ranch,  6  miles  north  of  Poplar,  Mont. 

Bocords  available.— August  15,  1908,  to  Jime  30,  1911,  at  old  site;  May  2, 1911,  to 
September  30,  1911,  at  present  site. 

Drainage  area.-^Not  measured. 

Gage. — Staff  on  right  bank;  datum  unchanged  at  the  present  station. 

OhanneL— Shifts. 

Discharge  meaBurements. — ^Made  by  wading. 

^(^ter  flow. — Ice  present. 

Discharge  meaaurements  of  Poplar  River  near  Poplar  j  Mont.j  in  1911. 


Date. 

Hydrographer. 

he^t. 

Db- 

Date. 

Hydrographer. 

hei^t. 

Die- 
Charge. 

Apr.  16 
16 

May  15 
15 

J.C.Beebe 

Fea. 
3.85 
4.01 
2.66 
2.67 
2.05 

284 
31 
36 
64 

June  15 
80 
30«» 

Oct.     9a 

J.C.Beebe 

Fed. 
2.95 
2.57 
3.72 
4.55 

Sec.'ft. 
65 

do 

....  do 

do 

do 

21 
22 

do 

do 

W.  A .  I/ftmh  . 

147 

June  15 

o  Measurements  at  new  station .  • 

Daily  gage  height,  in  feet,  and  dischargey  in  second-feet,  of  Poplar  River  near  Poplar, 

M<mt.,  for  1911. 

[  Louis  Obershaw,  observer.] 


April. 

May. 

June. 

Day. 

April. 

May. 

June. 

Day. 

hei^t. 

Dis- 
charge. 

Oage 

height. 

Dls- 
diaige. 

heiS^t 

Dis- 
charge. 

Oage 
height. 

Dis- 
charge. 

hei^t. 

DIs- 
chaige. 

OaflB 
height. 

DIs- 
ofaarge. 

3.35 
3.35 
3.25 
3.25 
3.25 

3.15 
3.05 
2.85 
2.85 
2.85 

2.75 
Z75 
2.75 
2.85 
2.76 

136 
136 
117 
117 
117 

99 
82 
52 
52 
52 

40 
40 
40 
52 
40 

3.15 
3.25 
4.15 
4.35 
3.45 

3.35 
3.35 
3.35 
3.25 
3.25 

3.25 
3.15 
3.05 
3.05 
2.95 

99 
117 
308 
358 
155 

136 
136 
136 
117 
117 

117 
99 
82 
82 
66 

16 

2.85 
2.75 
2.85 
2.85 
2.85 

2.75 
2.65 
2.55 
2.55 
2.56 

2.55 
2.85 
3.16 
3.15 
8.16 
3.15 

52 
40 
53 
52 
52 

40 
30 
22 
22 
22 

22 
52 
99 
99 
99 
99 

2.95 

2.75 
2.65 
2.65 
2.66 
2.65 

66 

17 

62 

18 

58 

19 

64 

20 

52 

21 

48 

22 

46 

8 

23.... 
24.... 
25.-.. 

28.-.. 
27.... 
28.... 
29.... 
30.... 
31.... 

8.75 
3.85 
3.65 

8.65 
3.55 
3.45 
3.45 
8.35 

215 
235 
195 

195 
175 
155 
155 
136 

44 

9 

42 

10 

40 

11*. . . . 

40 

12 

30 

13 

30 

14 

30 

15 

30 

1 

NoTB.— Daily  discharge  determined  from  a  well-defined  rating  curve.   Discharge  interpolated  June 
17to24.  •  *~ 

Monthly  discharge  of  Poplar  River  near  Poplar,  Mont.,  for  1911. 


Month. 

Discharge  fn  seoond-fBet. 

(total  In 

Maximum. 

ll'lninmifi, 

Ifaan. 

acre-lBet). 

April  23-30 

235 
136 
358 

136 
22 
80 

183 
65.7 
93.2 

2,900 
4  040 
5,550 

May 

June 
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DaUy  ffoge  height,  in  feet,  and  discharge,  in  uoond-feet,  of  Poplar  River  at  United  States 
Reclamation  Service  camp  near  Foplar,  Mont.,  for  1911, 

[B.  H.  Connflr,  obaflnrv.] 


May. 

June. 

July. 

Augait. 

September. 

IMy. 

he^t. 

Dfa>. 
charge. 

hdi^t. 

Dis- 
charge. 

^i. 

Dls- 

Gase 
height 

Dis- 
charge. 

Oase 
height. 

Dis- 
charge. 

1 

125 
126 
106 
108 
M 

M 
82 
74 
66 
66 

50 
62 
62 
46 
46 

63 
62 
46 
46 
40 

40 
40 
40 
40 
40 

66 
00 
00 
00 
00 
00 

4.30 

4.40 

4.0 

4.6 

4.6 

4.6 

4.5 

4.45 

4.45 

4.40 

4.30 
4.30 
4.25 
4.20 
4.15 

4.10 
4.10 
4.05 
4.06 
4.00 

3.05 
4.05 
3.05 
8.00 
8.00 

8.00 
3.00 
3.85 
3.85 
8.00 

00 
117 
215 
155 
155 

165 
136 
126 
126 
117 

00 
00 

00 
82 
74 

66 
66 
60 
60 
53 

46 
60 
46 
40 
40 

40 
40 
35 
35 
40 

4.00 
4.00 
4.50 
4.30 
4.20 

4.06 
4.00 
4.00 
3.00 
3.00 

3.85 
3.85 
8.85 
8.85 
8.80 

8.80 
3.80 
8.75 
3.70 
3.70 

8.70 
8.70 
3.80 
8.80 
3.75 

3.70 
3.75 
3.75 
3.75 
3.75 
3.70 

62 
62 
136 
00 

82 

60 
62 
62 
40 
40 

35 
35 
35 
35 
30 

80 
30 
26 
21 
21 

21 
21 
30 
30 
26 

21 
26 
26 
26 
26 
21 

3.70 
3.70 
3.90 
3.00 
4.00 

4.00 
3.05 
8.90 
4.30 
4.10 

4.06 
4.00 
3.05 
3.90 
3.00 

8.85 
3.80 
3.80 
3.80 
3.80 

8.80 
3.80 

"'8.' 76* 
8.70 
8.70 

21 
21 
40 
40 
62 

62 
46 
40 
90 
66 

60 
62 
46 
40 
40 

35 
30 
30 
30 
30 

30 
30 
30 
20 
28 

28 
27 
27 
26 
21 
21 

8.70 
8.65 
8.65 
8.65 
3.00 

5.6 
5.0 
5.6 

*4.'6" 
4.6 
4.6 

***i"26" 
4.16 
4.10 

21 

2 

4.35 
4.85 
4.25 

4.25 
4.20 
4.15 
4.10 
4.10 

4.06 
4.00 
4.00 
3.06 
3.06 

4.00 
4.00 
3.«5 
8.«5 
3.90 

3.80 
3.90 
3.90 
3.90 
3.90 

4.10 
4.30 
4.25 
4.25 
4.30 
4.30 

17 

3 

17 

4 

17 

5 

40 

6 

300 

7 

465 

8 

390 

9 

365 

10 

340 

U 

315 

12 

^ 

13 

14 

240 

15 

215 

16 

100 

17 

156 

Ig 

155 

19 

155 

20 

147 

21 

130 

22 

131 

23 

123 

24 

115 

25 

107 

28 

00 

27 

01 

28 

82 

29 

74 

80 

66 

31 

NoTB.— Dally  discharge  determined  from  carve  baaed  on  two  meaauremeats  and  slope  data.    Discharge 
interpolated  for  days  for  which  gage  helghtB  are  mlsa^. 

MoTithly  discharge  of  Poplar  River  at  United  States  Reclamation  Service  camp  near 

Poplar,  Mont,,  for  1911, 


Month. 


Discbarge  in  seoond-feet. 


IfAxJTnpm.    IftnltniiTn-        Mean. 


Run-ofl 
(total  in 
acre-feet). 


Aocn- 
racy. 


M^y 

Jane 

Jnly 

Aognst — 
September 


126 
215 
136 
00 
465 


70.0 
86.6 
39.0 
87.6 
174 


4,300 
6,090 
2,450 
2,310 
10,400 
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SUBFAGE  WATBB  8UPPLT,  1911,  PABT  VI. 


BZO  KITBDY  CBBBX  SXA&  CT7LBS&T80V,  MOVT. 

Locatioii.— In  the  SW. }  sec.  17,  T.  29  N.,  R.  54  £.,  at  Gustave  Sholtz's  ranch,  11  ndles 
ahove  the  mouth  of  the  Btream  and  8  miles  above  the  site  of  the  original  station, 
which  was  discontinued  because  gage  heights  were  affected  by  backwater  from 
the  Missouri. 

Becorda  available.— July  14, 1908,  to  July  19, 1909,  at  original  station;  July  19, 1909, 
to  December  31,  1911,  at  present  station. 

Gage. — ^An  inclined  rod  on  left  bank  of  stream  near  residence  of  observer;  datum 
unchanged. 

ChanneL — ^Mud. 

Discharge  ineaaurementa.— Made  by  wading. 

Winter  flow.— Little  if  any  flow  during  months  of  January,  February,  October, 
November,  and  December. 

Accuracy.— Results  at  new  station  are  good. 

Ducharge  measwemmts  of  Big  Muddy  Creek  near  Cfulbertton,  Mont.,  in  1911. 


Bate. 

tael^t. 

Dis- 
eharge. 

Date. 

iSSl 

Dl»- 
obar^gBb 

Apr.  17 

17 

May  14 

J  C  Beebe 

4.74 
4.77 
2.40 

160 
16.7 

June  14 
July  27 
Oct.     5 

J.  C.  Beebe 

Jte. 

S.66 
2.65 

'"t 

do 

do 

do 

w.  A,  T^^mb.... 

5,6 
12 

Daily  gage  height ^  infeei,  of  Big  Mvddy  Creek  near  Cvlbertson,  Mont,,  for  1911. 
[Thoe.  Shields,  observer.] 


Day. 

Mar. 

Apr. 

May. 

Juntw 

July. 

Aug. 

Sept. 

Oct. 

Not. 

1 

3.45 

3.45 

4.35 

4.7 

6.8 

5.3 
5.8 
4.8 
4.8 
4.7 

4.6 
4.3 
4.3 
4.5 
4.5 

4.7 
4.7 
4.0 
4.0 
4.0 

4.5 

4.15 

2.0 

2.8 

2.8 

2.7 
2.6 
2.6 
2.6 
2.5 

2.5 
2.4 
2.4 
3.4 
2.4 

2.4 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.4 

2.5 
2.5 
2.5 
2.5 
2.6 
2.8 

2.8 
2.8 
2.0 
2.0 
2.0 

2.0 

3.35 

3.35 

8.45 

3.55 

3.55 
3.65 
8.65 
3.65 
8.65 

3.55 
3.55 
3.45 
8.35 
3.35 

3.35 
3.45 
3.75 
3.76 
3.75 

3.76 
8.76 
3.76 
3.76 
3.76 

3.75 
8.65 
8.65 
8.65 
8.46 

8.45 
8.45 
3.36 
8.35 
8.25 

8.25 
8.25 
8.25 
3.25 
8.25 

""iS* 

2.0 

2.06 
2.06 
3.15 
8.26 
8.26 

8.45 
8.36 
8.36 
8.36 
8.36 

8.36 

3.3 

8.25 

8.26 

8.25 

8.26 
3.16 
8.16 
8.16 
8.16 

8.15 
8.05 
2.06 
2.86 
8.0 

2.06 
3.86 
3.85 
3.76 
3.76 
3.66 

8.66 
8.66 
8.6 
8.65 

8.66 

8.7 

8.66 

8.66 

8.66 

8.26 

3.26 
3.16 
3.16 
8.06 
4.36 

4.45 
4.26 
3.96 
3.75 
3.66 

3.36 
3.16 
3.06 
2.06 
2.85 

2.8 
2.8 
2.7 
2.7 

2.5 
2.6 
2.6 
2.6 
2.7 

2.06 
8.05 
3.36 
3.76 
4.46 

4.66 
4.25 
8.05 
3.45 
3.16 

3.05 
2.05 
2.86 
2.8 
2.7 

2.7 
2.6 
2.6 
2.6 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 
2.4 

2.4 

2 

2.4 

3 

2.4 

4 

2.3 

5 

2.3 

6 

2.3 

7 

2.3 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

3.35 
3.35 
3.35 
8.35 
3.45 

28 

29 

ao 

31 
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Daily  digekarge,  in  9eeond'fe€t,  of  Big  Muddy  Creek  near  CwlherUon,  Mont.^  for  1911, 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

1 , 

33 

33 
112 
151 
220 

220 
280 
162 
102 
151 

140 
107 
107 
120 
129 

151 
151 
173 
173 
173 

120 
106 
14 
13 
12 

10 
10 
10 
10 
8 

8 
8 
8 
S 
8 

8 
14 

14 
14 
14 

14 
IS 
18 
14 
12 

12 
12 
0 
0 
0 

0 
7 
7 
7 
0 

8 
8 
8 
8 
8 
12 

12 
12 
12 
12 
12 

12 
23 
28 
29 
84 

27 
33 
33 
33 
83 

27 
27 
22 
18 
18 

18 
22 
39 
39 
30 

30 
80 
39 
89 
30 

30 
33 
33 
33 
22 

22 
22 
18 

18 
14 

14 
14 
14 
14 
14 

14 
IB 
IB 
15 
13 

10 
8 
6 
6 
5 

5 

5 

5 

4.5 

4.5 

5 

6 
6 
12 
18 
18 

28 
24 
24 
24 
24 

24 
21 
18 

18 
18 

18 
15 
19 
10 
10 

10 
15 
12 
0 
14 

12 
64 
64 
56 
56 
48 

58 
48 
52 
58 
58- 

70 

58 
68 
48 
28 

28 
23 
23 
102 
132 

144 

121 
00 
82 
55 

40 
28 
24 
18 
16 

14 
14 
11 
14 
11 

8 
8 
8 
11 
14 

24 
28 
48 
83 
160 

172 
136 
108 
56 
34 

28 
24 
10 
17 
14 

14 
11 
11 
8 
6 

6 
6 
6 
6 
6 
6 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

27 
27 
27 
27 
33 

28 

29 

30 

31 

Note. 

ing 


Daily  dlnharge  detennined  from  a  series  of  parallel  curves  and  by  the  indirect  method  for  shift* 
sla.   XNsctaaqBe  interpolated  for  days  for  which  gage  heights  are  missing. 

Monthly  dMiarge  of  Big  Muddy  Creek  near  Culberteont  Mont.  ^  for  1911. 


Month. 

Discharge  in  seoond-feet. 

Rnn-off 
(total  in 
acre-feet). 

Aoeo- 

Maximum. 

v^nhwu"'- 

Mean. 

racy. 

Jnmary         .        

0 

0 

26.5 

100 

10.4 

26.8 

14.7 

23.0 

60.9 

34.9 

3.4 

0 

0 

0 

1,670 

6490 

640 

1,590 

904 

1,470 

8,030 

2,150 

203 

0 

Fetmary 

KS^       :::::::::::::::::::::::::::::... 

D. 

Aucfl 

280 
18 
99 
39 
64 
144 
172 

8 

7 
12 

4.5 

6 
11 

6 

C. 

^     ;                 .  .  

C. 

jSv.::::;:::::: 

C. 

My 

C. 

Aogvt 

C. 

SeDtsmber 

C. 

October 

C. 

D. 

pfimibtr . 

Thfl  year      . .          

280 

0 

24.0 

18,000 

Nob.— Dtacbtf8»  Mar.  1  to  26  estimated  at  26  seooiid4eet  per  day,  and  Nor.  8  to  80  at  3  seoond-feet. 
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SUBFACE  WATBB  SUPPLY,  1911,  PABT  VI. 


TELLOWBTOKB   BIVEB  BASIN. 
YBLLOWSTOVB  BIVSB  AT  OOBWIH  SPBIVOg.  XOVT. 

liocation. — ^In  the  NE.  |  sec.  30,  T.  8  S.,  R.  8  £.,  in  the  canyon  at  Oorwin  Springs, 
Mont.,  8  miles  below  Gardiner,  the  northern  entrance  to  Yellowstone  National 
Park. 

Becords  available. — September  2,  1910,  .to  December  31,  1911. 

Drainage  area.— 2,630  square  miles. 

Oage. — Staff  gage  nailed  to  wooden  pier  (right  bank)  on  lower  side  of  highway  bridge. 

Channel. — Bed  of  stream  rocky;  free  from  vegetation. 

Discharge  meaaurementB. — ^Made  from  the  lower  side  of  highway  bridge. 

Diyersiona. — No  water  is  diverted  from  the  Yellowstone  above  this  station. 

Discharge  measurements  of  Yellowstone  River  at  Corwin  Springs,  Mont.,  in  1911. 


Date. 

Hydrographer. 

hdgo^ 

Dis- 
ohazgs. 

Jnly  10 
Aug.  17 
Oct.   26 

R.  Richards 

Fed. 
6.31 
3.40 
1.60 
1.56 

a€C.-ft. 
10.200 

B.E.  Jones 

3  450 

.do         

1> 
1,400 

26 

do 

Daily  gage  height^  in  feet,  and  discharge,  in  second-feet,  of  Yellowstone  River  at  Corwin 

Springs,  Mont.,  for  1910, 


[C.  H.  WilkB,  Jr 

.,  oheerrer.] 

September. 

October. 

November. 

December. 

Day. 

Oage 
height. 

Dto. 
charge. 

Oaee 
heiSit. 

Dto. 
charge. 

hei^t. 

Dto* 
charge. 

hei^t. 

Dto- 
charge. 

1 

1,600 
1,620 
1,530 
1,630 
1,530 

1.530 
1,530 
1,530 
1460 
1,370 

1,460 
1,460, 
1,460 
1  460 
1,460 

1,460 
1,460 
1,460 
1,370 
1.370 

1,870 
1,460 
1,460 
1,370 
1,370 

1,370 
1,370 
1.370 
1,370 
1,300 

1.4 
1.4 
1.4 
1.6 
1.6 

1.5 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.6 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.3 

1.8 
1.3 
1.3 
1.3 
1.3 

1.3 
1.2 
1.2 
1.2 
1.2 
1.2 

1»300 
1,300 
1,300 
1,370 
1,870 

1.370 
1,300 
1,300 
1,300 
1,300 

1,300 
1,300 
1,370 
1,300 
1,300 

1,300 
1,300 
1,300 
1,300 
1,230 

1,230 
1,230 
1,230 
1,230 
1,230 

1,230 
1,160 
1,160 
1,160 
1,160 
1,160 

1.2 
1.2 
1.2 
1.3 
1.1 

1.1 
1.1 
1.1 
1.2 
1.2 

1.3 
1.1 
1.2 
1.1 
1.0 

1.0 
1.1 
1.1 
1.1 
1.0 

1.1 
1.1 
1.1 
1.1 
1.1 

1.2 
1.0 
1.0 
1.1 
1.1 

1»160 
1,160 
1,160 
1,160 
1,100 

1,100 
1,100 
1,100 
1,160 
1,160 

1,160 
1,100 
1,160 
1,100 
1,040 

1,040 
1,100 
1,100 
1,100 
1,040 

1,100 
1,100 
1,100 
1,100 
1,100 

1,160 
1,040 
1,040 
1,100 
1,100 

1.1 
1.1 
1.1 
1.1 
1.0 

1.1 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 

1,100 

2 

I's 

L5 

1,100 
1,100 
1,100 
1040 

3 

4 

6 

6                

1,100 
1040 

ilott 

1,040 
i;040 

1,040 
1,040 

7 

8 

g 

10 

11                  

12 

13 

14 

16 

16 

17 

18 

19 

20 

. 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 
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DmXy  goQe  height^  in  feet,  of  YeUotnUme  Biver  at  Corwin  Springs^  UonX.yfor  1911. 

[C.  H.  Wflto,  Jr.,  obeerver.] 


Day. 


Har.       Apr.      May.      June.     July.      Aug.      Sept.      Oct.      Nov.      Dee. 


Oct. 

Nov. 

2.0 

2.1 

2.2 

2.1 

2.0 

2.0 

2.0 

2.0 

1.0 

1.9 

1.9 

1.9 

1.9 

1.9 

2.0 

1.0 

1.0 

1.8 

1.8 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.6 

1.6 

1.6 

1.5 

1.6 

1.5 



1 

2 

3 

4 

5 

e 

7 

8 

0.8 

9 

.8 

10 

.8 

11 

.8 

12   

.8 

u 

.8 

u  

.8 

15 

.8 

16 

.9 

17  

.9 

18 

1.0 

19 

1.0 

ao 

l.l 

21 

1.2 

22 

1.2 

a .• 

1.2 

24 

1.3 

25 

1.3 

38 

1.2 

27 

1.2 

38 

1.2 

29 

1.2 

30 

1.3 

31 

1.4 

1.4 
1.6 
1.5 
1.5 
1.4 

1.5 
1.6 
1.4 
1.4 
1.4 

1.4 
1.4 
1.3 
1.2 
1.2 

1.3 
1.4 
1.4 
1.5 
1.5 

1.6 
1.7 
1.6 
1.6 
1.6 

1.7 
1.9 
2.0 
2.0 
1.9 


1.9 
1.9 
2.0 
2.2 

2.6 

3.8 
3.3 
3.5 
4.2 
3.7 

3.3 
3.2 
3.0 
4.1 
4.7 

4.9 
4.2 
4.0 
3.7 
3.4 

3.8 
3.7 
8.9 
4.6 
5.0 

5.6 
4.7 
4.3 
4.1 
4.5 
5.4 


6.6 
7.2 
6.7 
7.0 
7.4 

7.6 
7.6 
8.2 

8.4 
8.0 

8.4 
9.2 
10.2 
9.8 
9.4 

0.4 
9.0 
9.0 
9.2 
9.2 

9.4 
9.7 
9.4 
9.0 
8.2 

7.9 
7.8 
8.2 
7.8 
7.8 


7.8 
7.4 
7.4 
7.5 
7.2 

7.2 
7.2 
7.2 
7.0 
6.3 

6.2 
6.0 
6.1 
6.0 
5.9 

6.7 
5.6 
5.6 
5.4 
6.4 

5.3 
5.2 
5.1 
4.9 

4.8 

4.7 
4.9 
4.8 
4.7 
4.6 
4.7 


4,5 
4.5 
4.4 
4.3 
4.3 

4.2 
4.2 
4.1 

4.0 
3.0 

3.8 
3.8 
3.7 
3.6 
3.5 

3.5 
3.4 
3.4 
3.3 
3.2 

3.2 
3.1 
3.0 
3.0 
3.0 

3.0 
2.9 
2.8 
2.8 
2.8 
2.7 


2.6 
2.6 
2.6 
2.6 
2.6 

2.7 
2.7 
2.7 
2.7 
2.6 

2.6 
2.4 
2.4 
2.4 

2.4 

2.4 
2.3 
2.2 
2.2 
2.2 

2.1 
2.1 
2.1 
2.1 
2.2 

2.2 

2.1 
2.1 
2,1 
2.0 


1.6 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.2 
1.2 
1.3 

1.3 
1.2 
1.2 
1.1 
1.3 

1.2 
1.2 
1.3 
1.2 

1.2 

1.4 
1.2 
1.2 


1.4 

1.6 


Daily  discharge,  in  seamd-feetj  of  Yellowstane  River  at  Corwin  Springs,  Mont.,  for  1911. 


Day. 


Mar.       Apr.      May.      June.     July.      Aug.      Sept.      Oct.      Nov.      Dec. 


1 

2 .     1 

3::..::.::::::::::::i:;:::::: 

4 

5 

« 

7 

8 

950 

9 

950 

10 

950 

11 

950 

12 

950 

13 

950 

14 

960 

IS 

950 

16 

090 

17 

090 

IS 

1,040 

19 

1,040 

20 

1,100 

1,100 
1,160 
1160 
1  230 

21 

22 

23 

2« 

25 

i;»o 

1,160 
1,160 
1,160 

26 

27 

28 

29 

1,160 

30 

1,230 
1,300 

31 

1,300 
1,370 
1,870 
1,370 
1,800 

1,370 
1,450 
1,300 
1,300 
1,300 

1,300 
1,300 
1,230 
1,160 
1,160 

1,230 
1,300 
1,300 
1,370 
1,370 

1,450 
1,530 
1,450 
1,460 
1,450 

1,530 
1,710 
1,800 
1,800 
1,710 


1,710 
1,710 
1,800 
1,990 
2,410 

4,130 
3,320 
3,630 
4,890 
3,960 

3,320 
3,170 
4,310 
4,690 
5,970 

6,450 
4,890 
4,500 
3,960 
3,470 

3,330 
3,960 
4,310 
5,740 
6,700 


5,970 
5,000 
4,600 
5,520 
7,710 


11,100 
12,900 
11,400 
12,300 
13,500 

14,200 
14,200 
16,100 
16,700 
15,400 

16,700 
19,400 
22,800 
21,400 
20,100 

20,100 
18,700 
18,700 
19,400 
19,400 

20,100 
21,100 
20,100 
18,700 
16,100 

15,100 
14,800 
16,100 
14,800 
14,800 


14,800 
13,500 
13,500 
13,800 
12,900 

12,900 
12,000 
12,900 
12,300 
10,200 

9,870 
9,300 
9,580 
9.300 
9,090 

8.490 
8,230 
8,230 
7,710 
7,710 

7,450 
7,200 
6,050 
6,450 
6,210 

5,970 
6,450 
6,210 
5,970 
5,740 
5,970 


5,520 
5,520 
5,300 
5,090 
5,090 

4,800 
4,890 
4,690 
4,500 
4,310 

4,130 
4,130 
3,960 
3,790 
3,630 

3,630 
3,470 
3,470 
3,320 
3,170 

3,170 
3,030 
2,900 
2,900 
2,900 

2,900 
2,770 
2,650 
2,650 
2,650 
2,530 


2,410 
2,410 
2,410 
2,410 
2,410 

2,530 
2,530 
2,530 
2,530 
2,410 

2,300 
2,190 
2,190 
2,190 
2,190 

2,190 
2,090 
1,990 
1,990 
1,990 

1,800 
1,890 
1,890 
1,800 
1,990 

1,990 
1,800 
1,800 
1,890 
1,800 


1,800 
1,890 
1,990 
1,890 
1,800 

1,800 
1,800 
1,800 
1,710 
1,710 

1,710 
1,710 
1,710 
1,710 
1,800 

1,710 
1,710 
1,620 
1,620 
1,530 

1,530 
1,530 
1,530 
1,530 
1,530 

1,450 
1,450 
1,450 
1,370 
1,370 
1,370 


1,300 
1,300 
1,300 
1,370 
1,370 

1,370 
1,300 
1,300 
1,300 
1,300 

1,230 
1,160 
1,300 
1,370 
1,450 

1,450 
1,370 
1,370 
1,370 
1,450 

1,370 
1,370 
1,300 
1,300 
1,300 

1,370 
1,370 
1,230 
1,300 
1,300 


1,450 
1,230 
1,230 
1,230 
1,230 

1,230 

i,2;w 

1,230 
1,230 
1,230 

1,230 
1,230 
1,160 
1,160 


1,230 
1,160 
1,160 
1,100 
1,230 

1,160 
1,160 
1,230 
1,160 
1,160 

1,300 
1,160 
1,160 
1,100 
1,100 
1,100 


Non.— Dafly  diacfaarge  determined  from  a  rating  curve  that  is  fairly  well  defined  below  12,300  second- 
feet. 
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SUBFACB  WATER  SUPI*LY,  1911,  PABT  VI. 


Monthly  diteharge  of  YdUnostone  River  at  Corwin  Spnng$,  Mont.,  for  1910-11. 
•     [Drainage  area,  2,830  square  mil«B.] 


MoDtH. 


Diacbarge  In  8ecxmd4B8t. 


Tlfft.T|p^^»in- 


Mean. 


Per 
square 
mile. 


Rmwiff* 


in 
on 
dzainage 


Total  in 


Aocn- 
ney. 


Septenibv. 

October 

November. 
December.. 


1910. 


1,620 
1,370 
1,160 
1,100 


1,300 
1,160 
1,040 


January. 
February.. 
Maidbi.... 
April 


1011. 


iC. 


June 

July 

August 

September . 
October.... 
November. . 
December.. 


1,300 
1,800 
8,230 
22,800 
14,800 
5,&20 
2,630 
1,090 
1,450 
1,460 


950 
1,160 
1,710 
11,100 
6,740 
2,530 
1,800 
1,370 
1,160 
1,100 


1,440 

1,270 

1,110 

995 


0900 
0900 
1,060 
1,400 
4,370 
16,900 
9,280 
8,790 
2,160 
1,660 
1,330 
1,200 


0.548 
.483 
.422 
.378 


.342 
.342 


1.60 
6.43 
3.53 
1.44 

.821 
.627 
.506 
.456 


0.61 
.56 
.47 
.44 


.86 

.46 

.50 

1.91 

7.17 

4.07 

1.66 

.92 

.72 

.56 

.53 


85,700 
78,100 
66,100 
61,200 


55,800 

50,000 

64,600 

83,800 

269,000 

1,010,000 

671,000 

283,000 

129,000 

101,000 

79,100 

73,800 


B. 
B. 
B. 
C. 
B. 
B. 
B. 
B. 
B. 
B. 


The  year. 


8,740 


1.42 


19.84 


2,720,000 


a  Estimated. 
Note.— Means  for  periods  Dec  IB  to  31, 1910,  and  March  1  to  7, 1911,  estimated  at  950  second-feet. 
TSLLOWSTOVB  KTTEB  AT  XUHTLST,  XOVT. 

Locatioii.—In  the  SW.  i  sec.  24,  T.  2  N.,  R.  27  E.,  at  the  new  steel  highway  bri^  1 
mile  below  Huntley,  Mont.,  1  mile  below  Pryor  Creek.  Station  replaces  that 
formerly  maintained  at  Junction. 

Becorda  available.— October  1,  1907,  to  December  31,  1911. 

Drainage  area. — 12,000  square  miles. 

Oage.— Chain  fastened  to  bridge  rail;  datum  unchanged. 

Channel.— Shifts. 

Discharge  meaaurements. — Made  from  downstream  side  of  bridge. 

Winter  flow. — River  frozen  entirely  over  in  places  during  the  winter,  but  during 
the  coldest  seasons  open  channels  with  floating  ice  are  not  of  unconunon  occur- 
rence. 

DiyendonB.— The  Huntley  canal,  built  by  the  United  States  Reclamation  Service, 
takes  water  from  the  river  about  2  miles  above  the  gaging  station;  its  normal 
capacity  is  400  second-feet,  and  it  supplies  the  water  for  29,000  acres  of  land. 
Near  Laurel  are  the  headgates  of  the  Billings  Land  &  Irrigation  Co.  's  canal,  which 
carries  about  305  second-feet  and  irrigates  28,000  acres.  Many  small  ditches  take 
water  from  the  tributaries  of  the  Yellowstone,  but  few  from  the  stream  itself, 
owing  to  the  variation  of  the  stage  of  the  water  surface  and  consequent  di£ScuIty 
of  diversion. 

Accuracy.— Conditions  for  obtaining  accurate  data  at  this  station  are  only  fair  and 
many  dischaige  measurements  are  necessary  to  define  a  good  rating  curve. 


Ducharge  measurements  of  Yellowstone  River 

at  HmUley,  MwU., 

in  1911 

Date. 

Hydrographer. 

^t. 

Dis- 
charge. 

Date. 

Hydrogr^iber. 

^. 

Dis- 
charge. 

May  17 

W.A.Lamb 

rtet. 

6.40 
10.02 

4.62 

'8ec.-ft. 
15,800 
47,200  , 
12,100 

Aug.  10 
Sept.  11 

B.  E.  Jones 

4.14 
2. 83 

6,010 

June  15a 

R.RIchai^ 

R.Richards..  .. 

July  25 

B.  15.  Jones 

a  SmfEioe  Yelocities  reduced  by  0.90. 
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Daily  gaffe  height,  infiet,  of  Yellowiione  River  at  Huntley,  Mont.,  for  2911. 
[Arthnr  Foster,  obaenrw.] 


D«j. 

J«IL 

Feb. 

Mw. 

Apr. 

Umy, 

Jtme. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Deo. 

1 

2.3 
2.3 
2.4 
2.4 

2.5 

3.3 
8.0 
8.0 
2.8 
2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 
8.0 
8.1 
4.2 
4.0 

3.1 
3.8 
3.5 
8.7 
4.2 

4.2 
4.2 
4.2 
4.2 
4.2 
4.2 

4.2 
4.2 
4.2 
4.2 
4.2 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.2 
4.8 
4.0 
4.0 

8.0 
8.0 
8.8 
3.7 
8.7 

3.0 
8.5 
8.5 
8.0 
3.8 

8.8 
8.8 
8.8 

8.8 
3.8 
8.8 
8.8 
8.8 

8.0 
4.2 

4.7 
4.8 
5.0 

4.4 

4.1 
8.8 
8.6 
8.8 

8.6 
8.4 
8.0 
2.8 
2.6 

2.6 
2.6 
2.5 
2.5 
2.4 

2.4 
8.5 
2.4 
2.5 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.5 
2.4 

2.4 
2.4 
2.4 
2.4 
2.8 

2.8 
2.4 
2.8 
2.4 
2.4 

2.4 
2.4 
8.1 
8.0 
2.8 

2.6 

2.7 

8.10 

8.10 

3.0 

2.8 
2.8 
2.7 
2.8 
2.7 

2.7 
8.6 
4.0 
4.0 
4.0 

4.4 
4.0 
8.9 
8.8 
4.4 

5.0 
5.5 
5.1 
4.6 
4.2 

42 
4.1 
4.0 
8.8 
4.4 

5.8 
6.3 
5.8 
5.8 
5.1 
5.1 

5.9 
8.2 
9.2 
9.0 
&8 

9.2 
8.9 
9.0 
9.6 
9.2 

9.8 
10.6 

las 

11.0 
11.0 

10.6 
10.1 
9.80 
9.7 
10.0 

10.2 
9.6 
9.1 

8.8 
8.1 

7.9 
7.6 
7.4 
7.1 
7.0 

7.0 
7.0 
6.9 
6.6 
6.8 

6.8 
6.9 
7.0 
6.5 
6.4 

6.0 
5.8 
5.7 
5.4 
5.4 

5.8 
5.2 
5.2 
5.8 
5.2 

5.1 
5.1 
5.0 
5.0 
4.7 

4.4 
44 
44 
44 
44 
44 

44 

44 
44 

48 
43 

43 

"'i:h' 

8.5 
8.8 
8.6 
8.6 
8.0 

8.0 
8.0 
3.9 
3.9 
2.8 

2.8 
2.8 
2.7 
2.7 
2.7 
2.6 

2.5 
2.5 
2.5 
2.5 
2.4 

2.4 
2.5 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.5 
2.4 

2.4 

3.5 

2.45 

2.4 

2.4 

2.35 

2.85 

2.8 

2.3 

2.3 

2.25 

2.25 
2.20 
2.20 
2.20 
2.80 

2.80 
2.30 
2.26 
2.25 
2.25 

2.2 
2.2 
2.2 

2.2 
2.26 

2.3 
2.2 

2.15 
2.16 
2.1 
2.1 

2.15 
2.15 
2.16 
2.15 
3.2 

2.2 
2.4 
2.5 
3.3 
8.4 

8.6 
8.7 
8.7 
41 
45 

47 
5.5 
5.8 
5.3 
48 

45 

tl 

2.46 
2.4 

2.8 
2.1 
2.1 
2.1 
2.05 

2.06 

2 

2.0 

3 

2.0 

4 

1.95 

5 

1.9 

6 

L9 

1.9 

8 

1.9 

9 

1.9 

10 

1.9 

11 

1.9 

12 

1.7 

13 

1.7 

14 

1.66 

15 

1.6 

16 

1.6 

17 

n 

18 

19 

1.6 

20 

L6 

21 

1.6 

22 

1.6 

23 

1.6 

24 

1.6 

25 

1.6 

2S 

1.6 

27 

\:l 

28 

29 

1.96 

30 

2.0 

31 

2.0 

NoTX.— Gage  hdghts  distorted  by  ice  J«o.  1  to  Har.  13  and  Nov.  7  to  Deo.  81. 

DaUy  distkarge,  in  $econd'feet,  of  Ydiow$tone  River  at  Huntley,  Mont,,  for  1911. 


Day. 


Har. 


Apr. 


May. 


Juna. 


July. 


Aa8. 


Sipt. 


Oot. 


Nov. 


1.. 
2.. 
3.. 
4.. 
5.. 

•.. 

7.. 
8.. 
».. 
10.. 

11.. 
12.. 
13.. 
14.. 
U.. 

16.. 
17.. 
18.. 
19.. 

ao.. 

21. 
22.. 
23. 


28.. 
27.. 
28.. 
29.. 
10. 
31. . 


2,500 
3,000 
3,000 
4,000 
4,000 

5,600 
5,000 
6,000 
6,000 
6,000 

7,000 
7,000 
7,000 
8,000 
8,700 

8,000 
7,320 
6,100 
5,500 
4,900 

4,900 
4,900 
4,600 
4,600 
4,320 

4,320 
4,600 
4,320 
4,600 
4,900 
4,900 


4,900 
4900 
4,900 
4100 
4900 

4900 

4900 
4900 
4600 
4,820 

4320 
4820 
4320 
4320 
4060 

4060 
4330 
4,050 
4,320 
4820 

4,320 
4320 
6,400 
6,100 
5,500 

4,900 
5,200 
6,400 
6,400 
6,100 


5,500 
5,500 
5,200 
5,500 
5,200 

6,300 
8,000 
9,400 
9,400 
0,400 

11,000 
9,400 
9,050 
8,700 

11,600 

13,800 
16,300 
14800 
11,900 
10,200 

10,200 
9,800 
9,400 
8,700 

11,000 

17,800 
20,400 
17,800 
15,300 
14,300 
14300 


18,300 
81,300 
87,000 
85,800 
84600 

87,000 
35,200 
35,800 
30,800 
37,000 

£;% 

46,700 
47,900 
47,900 

45,400 
42,800 
40,500 
89,900 
41,700 

43,900 
30,300 
36,400 
34,600 
80,600 

29,400 
27,700 
26,500 
24800 
24200 


24200 
34,200 
23,700 
22,000 
28,100 

28,100 
23,700 
24,200 
21,500 
21,000 

18,800 
17,800 
17,800 
15,800 
15,800 

15,300 
14ttO 
14800 
15,800 
14  800 

14300 
14300 
18,800 
18,800 
12,400 

11,000 
11,000 
11,000 
11,000 
11,000 
11,000 


11,000 
11,000 
11,000 
10,600 
10,600 

10,600 

10,000 

10,000 

9,000 

9,000 

9,000 
8,000 
8,000 
8,000 
7,650 

7,650 
8,700 
8,000 
8,000 
6,100 

6,100 
6,100 
5,800 
5,800 
5,500 

5,500 
5,600 
5,200 
5,200 
5,200 
4,900 


4,600 
4,600 
4,600 
4600 
4830 

4330 
4600 
4900 
4900 
4900 

4900 
4,900 
4900 

4,600 
4,330 

4330 
4,840 
4360 
4380 
4400 

4420 
4,440 
4460 
4,480 
4,500 

4,630 
4,640 
4,560 
4580 
4,600 


4,600 
4460 
4320 
4320 
4,190 

4190 
4050 
4  060 
4060 
8,010 

8,910 
8,780 
8,780 
8,780 
4O8O 

4  060 
4O6O 
8,910 
8,910 
3,910 

3,780 
8,780 
3,780 
8,780 
8,910 

4,060 
3,780 
8,640 
8,640 
8,500 
8,500 


3,640 
3,640 
8,640 
3,640 
3,780 

8,780 


Note.- 


Dafly  discharge  determined  from  a  rating  carve  fairly  well  defined  between  2JX0  and  4SSX30 
Dlsdiarge  eatimated  Har.  1  to  13,  Aug.  7  to  14,  and  Sept.  17  to  80. 
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ManOdy  dMiarge  of  YeUowsUme  River  at  Huntley,  Mont.,  for  2911. 
[Dninage  area,  13,000  square  xnilee.] 


Month. 


DJschargB  In  second-fleet. 


Muttm^in^, 


TtfititTimyti. 


January 

February.. 

March 

AprU 

May 

June 

July 

August 

September.. 

October 

November. . 
December.. 


The  year. 


8,700 
6,400 
20,400 
47,900 
24,200 
11,000 
4,000 
4,600 
3,780 


47,000 


2,600 
4,050 
6,200 
18,300 
11,000 
4,900 
4,320 
3,500 


Mean. 


a  2, 000 

a  2, 200 

5,320 

4,870 

10,700 

36,500 

17,000 

7,8)0 

4,660 

3,950 

3,140 

a  2, 300 


8,370 


Per 
square 
mile. 


0.167 
.183 
.443 
.406 
.882 
3.04 
1.42 
.662 
.880 
.329 
.262 
.192 


.696 


Run-off. 


Depth  in 
fncbeson 


a  19 
.19 
.61 
.46 
1.08 
3.38 
1.64 
.76 
.42 
.38 
.28 
.23 


9.46 


Total  In 
acre-faet. 


128,000 
122,000 
327,000 
290,000 
658,000 
2,170,000 
1,060,000 
481,000 
271,000 
243,000 
187,000 
141,000 


6,060,000 


Aocn- 

racy. 


a  Estimated. 
Non.— Mean  discharge  Nov.  7  to  30  estimated  at  3,000  second-feet. 

TEIXOWSTOVE  &IVXB  AT  LOWXR  TSIXOWSTOVB  DAM,  AT  XHTAKB,  MOVT. 

Location. — At  the  Lower  YellowBtone  diversion  dam,  at  Intake  and  18  miles 
below  Glendive,  Mont. 

Becorda  available. — ^Records  by  War  Department  and  Department  of  Agriculture, 
1893  to  1903;  August  1,  1903,  to  December  31,  1911,  by  United  States  Geological 
Survey.  Records  January  1  to  December  31,  1911,  from  observations  at  the  pres- 
ent station,  which  replaces  the  one  formerly  maintained  at  Glendive. 

Gage. — ^A  chain  gage  on  the  north  abutment  of  the  dam.  The  gage  readings  show  the 
depth  of  water  on  the  crest  of  the  dam. 

Winter  flow.— Affected  by  ice. 

The  dam. — ^The  dam,  a  rock-filled  timber-crib  structure  on  a  pUe  foundation,  was 
completed  January  29, 1910.  It  is  700  feet  long,  crosses  the  stream  at  right  angles 
to  the  current,  and  will  raise  the  low-water  level  of  the  river  about  4  feet.  The 
dam  is  specially  designed  to  resist  the  destructive  effects  of  ice  by  having  an 
approach  on  a  slope  of  3  to  1,  and  the  downstream  foce  is  ogee-shaped  and  pro- 
tected by  a  heavy  rock  apron. 

Diversiona. — ^The  Lower  Yellowstone  canal,  which  diverts  water  to  irrigate  66,000 
acres  of  land,  has  its  headworks  at  the  north  abutment. 

Accuracy. — A  curve  showing  relation  of  gage  heights  at  Glendive  and  at  Lower 
Yellowstone  dam  was  constructed.  Using  this  curve  of  relation  and  dischaige 
measurements  made  at  Glendive,  a  dischaige  curve  was  constructed  which  is 
applicable  to  the  gage  heights  of  Lower  Yellowstone  dam,  and  should  give  fair 
results. 
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DaSfy  gage  hm/n^^in  fiet^  of  TelUmttone  River  over  Lower  TellowsUme  cUan,  at  Intake, 

Mont.,  for  1911. 


[T.  F.  Hansford,  obearw.] 

Day. 

Jul 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

1.8 
1.85 
1.85 
1.86 
L9 

1.86 
1.86 
1.86 
1.9 
2.0 

2.2 
2.4 
2.6 
2.6 
2.7 

2.8 

2.96 

8.1 

3.4 

3.8 

8.6 
3.2 
3.1 
3.0 
2.8 

8.3 
3.8 
8.4 
8.8 
4.2 
4.4 

4.6 
4.7 
6.0 
6.6 
6.6 

6.6 
6.6 
6.7 
6.8 
0.6 

0.8 
6.6 
6.3 
0.1 
6.6 

7.1 
7.4 
7.7 
7.7 
7.6 

7.4 
8.0 
7.9 
7.7 
7.66 

7.3 
6.9 
6.4 
6.0 
6.8 

6.6 
6.6 
6.4 
6.8 
6.2 

6.0 
4.9 
6.0 
4.9 
4.9 

4.9 
4.8 
4.6 
4.2 
4.1 

4.1 
3.9 
3.9 
8.8 
8.8 

8.8 
4.0 
4.0 
3.8 
3.8 

3.8 
3.6 
8.6 
3.6 

3.7 
8.6 

-    3.4 
8.8 
8.5 
3.6 
8.6 

3.4 
3.4 
3.9 
4.1 
4.0 

3.9 
8.6 
8.4 
3.3 
3.1 

8.0 

2.96 

2.9 

2.8 

3.0 

8.0 
2.8 
2.7 
2.6 
2.6 

2.6 
2.4 
2.4 
2.4 
2.4 
2.86 

2.3 

2.26 

2.2 

2.16 

2.16 

2.6 
3.3 
4.1 
8.7 
8.0 

2.8 
2.6 
2.3 
2.3 
2.2 

2.16 

2.1 

2.0 

2.0 

2.0 

2.0 
2.0 
2.0 
1.9 
1.9 

1.86 
1.86 
1.86 
1.8 
1.8 

1.8 
1.8 
1.9 
1.9 
1.9 

2.0 
1.9 
1.9 
1.9 
1.9 

1.9 
1.86 
1.8 
1.8 
1.8 

1.76 
1.76 
1.7 
1.7 
1.76 

1.76 

1.76 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.66 

1.66 

1  6 

2 

1.7 
1.T 
1.7 
1.7 

1.7 

1.7 

1.66 

1.66 

1.65 

1.66 
1.6 
1.6 
1.6 
1.6 

1.6 

1.6 

1.66 

1.6 

1.6 

1.46 

1.46 

1.6 

1.6 

1.66 

1.6 
1.76 
1.76 
1.8 

1.8 

1.6 

3 

1  6 

4 

1.6 

5 

0l6 

1.66 
1.66 

6 

7 

1  66 

8 

2.8 
8.0 
3.4 

7.6 
8.6 
11.6 
4.2 
8.3 

Z9 
3.8 
2.6 
2.6 
3.6 

2.6 
Z6 
2.4 
2.2 
2.0 

ZO 
1.9 
1.8 
1.8 
1.8 
1.8 

9 

1.0 

10 

11 

12 

1.3 

13 

14 

15 

16 

1.6 

17 

18 

H 

19 

ao 

21 

1.4 

22 

23 

24 

25 

1.7 

26 

27 

28 

29 

2.0 

90 

31 

Non.— Gage  heights  distorted  by  ice  Jan.  1  to  ICar.  16. 

Daily  diseharffe\  in  eeeoni-feet^  of  YelhwaUme  River  over  Lower  Yellowstone  dam,  at 

Intake,  Mont.,  for  1911. 

[T.  F.  Hansfbrd,  observer.] 


Day. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


Oct. 


Nov. 


2 

8 

4 

6 

«....                                

7 

8 

9 

10 

11 

12 

13 

14 

15 .     . 

16. . . . 

13,600 
12,900 

17 

18 

11,500 

19 

11,500 
11,600 

11,600 
10,800 
10,200 
8  940 

20... 

21 

22 

23 

24 

25 

7,800 

7,800 
7260 
6,740 
6,740 
6,740 
6^740 

28 

27 ...       . 

28 

29 

30 

a 

6,490 
6,210 
6,240 
6,240 
6,240 

6,240 
6,240 
6,000 
6,000 
6,000 

6,000 
6,760 
5,760 
5,760 
6,760 

6,760 
6,760 
6,630 
5,300 
6,300 

6,060 
6,000 
6,300 
6,800 
6,630 

6,760 
6,400 
6,400 
6,740 
6,740 


6,740 
7,000 
7,000 
7,000 
7,260 

7,000 
7,000 
7^000 
7,260 
7,800 

8,040 
10,200 
11,500 
11,500 
12,200 

12,900 
14,000 
15,200 
17,700 
21,400 

18,600 
16,000 
15,200 
14,400 
12,900 

16,000 
16,800 
17,700 
21,400 
26,400 
27,500 


29,600 
80,800 
34,300 
40,800 
42,200 

42,200 
40,800 
48,600 
46,000 
56,800 

59,800 
55,200 
52,200 
40,400 
55,200 

64,400 
60,100 
73,800 
73,800 
70,600 

60,100 
78,400 
76,800 
73,800 
71,400 

67,600 
61,400 
53,800 
47,000 
45,000 


42,200 
42,200 
30,400 
88,100 
36,800 

34,300 
83,100 
34,800 
33,100 
33,100 

83,100 
32,000 
28,600 
25,400 
24,400 

24,400 
22,400 
22,400 
21,400 
21,400 

21,400 
28,400 
23,400 
21,400 
21,400 

21,400 
10,500 
18,600 
18,600 
20,400 
10,500 


17,700 
16,800 
18,600 
18,600 
18,600 

17,700 
17,700 
22,400 
24,400 
23,400 

22,400 
18,600 
17,700 
16,800 
15,200 

14,400 
14,000 
13,600 
12,000 
14,400 

14,400 
12,000 
12,200 
11,500 
10,800 

10,800 
10,200 
10,200 
10,200 
10,200 
0,850 


0,540 
0,240 
8,040 
8,650 
8,650 

11,500 
16,800 
24,400 
20,400 
14,400 

12,900 
10,800 
9,540 
9,540 
8,940 

8,650 
8,360 
7,800 
7,800 
7,800 

7,800 
7,800 
7,800 
7,260 
7,260 

7,000 
7,000 
7,000 
6,740 
6,740 


6,740 
6,740 
7,260 
7,260 
7,260 

7,800 
7,260 
7,260 
7,260 
7,260 

7,260 
7,000 
6,740 
6,740 
6,740 

6,400 
6,400 
6,240 
6,240 
0,400 

0,400 
6,400 
6,240 
6,240 
6,240 

6,240 
6,240 
6,240 
6,240 
6,000 
6,000 


5,760 
5,760 
5,760 
5,300 
5,630 

5,530 
5,530 
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Monthly  discharge  of  YeUowstone  River  over  TeUowetone  dam,  at  Intake,  Mont. ,  for  1911 . 


Month. 


Dbdiarge  In  aeoand-faot. 


Vft-rltn^im .    Vlnimiim.       MOSD. 


Biinmff 
(total  in 
acre-faet). 


January.... 
FiBbniary.. 
Maroh 

June 

July 

August 

September. 
October.... 
Novembflr., 
December.. 


13,<XW 

6,740 

6,740 

5,080 

27.500 

6,740 

78,400 

29,600 

42,200 

18,600 

34,400 

9,850 

24,400 

6,740 

7,800 

6,000 

5,760 

3,500 
4,000 
9,270 
5,900 
12,800 
65.800 
27,500 
15,500 
9,900 
6,680 
4,750 
4,000 


215.000 
222,000 
570,000 
351.000 
787.000 
8,320,000 
1,600,000 
953.000 
580,000 
411,000 
283.000 
246,000 


The  period. 


78,400 


13,300 


9,040,000 


Note.— Means  for  January,  Febroary,  and  Deoembar  esUmsted.    DaAy  diKbarge  Mar.  1  to  15  ertfanated 
at  9,000  seoond-feet;  dJacbaifa  Nov.  8  to  30  at  4,500  SBoand-fHt. 

Daily  discharge,  in  second-feel,  of  Lower  YeUowstone  earud  at  Lower  Yellowstone  dam, 

at  Intake,  Mont.,  for  1911. 


Day. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Day. 

May. 

JQM. 

July. 

Aug. 

Sept 

Oct. 

1.... 

148 

148 

0 

0 

0 

0 
180 
180 
97 
97 

97 
127 
210 
265 
256 

417 
417 
417 
440 
440 

455 

466 
466 
466 
466 

468 
468 
455 

468 
482 

227 
202 
196 
185 
170 

155 
148 
103 
103 
0 

04 
95 
95 
95 
95 

48 
47 
40 
50 
57 

66 
66 
0 
0 
0 

0 
0 
0 
0 
• 

66 
66 
45 
42 
42 

147 
147 
90 
99 
40 

16.... 
17.... 
18.... 
19.... 
».... 

21.... 
22.... 
23.... 
24.... 
26.... 

26.... 
27.... 
28.... 
29.... 

80.... 
31.... 

175 
100 
106 
106 
192 

192 
192 
192 
187 
184 

181 
111 
111 
111 
111 
118 

274 
185 
295 
206 
296 

295 
843 
353 
365 

377 

313 
123 
877 
363 
300 

482 
482 
482 
482 
402 

296 
296 
265 
265 
265 

265 
266 
296 
227 
235 
227 

95 
45 
45 
45 
57 

40 
40 

.46 
84 
74 

49 
49 
49 
40 
45 
57 

0 
30 
30 
30 
48 

53 
53 
53 
66 
66 

66 
66 
66 
66 
75 

2.... 

8 

4 

5 

6.... 

7 

8.... 
9.... 
10.... 

11.... 
12.... 
13.... 
14.... 
16.... 

168 
168 
168 

95 
95 
168 
168 
168 

Note.— Eetlnuttes  of  dally  dtacham  off 
opened  May  8  and  dosed  Oct.  10.    No  wa 


ftamlAed  by  United  States  RedamatianServka.    Canal 
10  water  in  canal  June  3  to  6,  Aug.  10,  and  Sept.  8  to  16. 


Monthly  discharge  of  Lower  TeUowstene  oanal  at  Lower  Yellowstone  dam,  at  Intake, 

Mont.,  for  1911. 


Month. 


Discbarge  in  seoond-feet. 


Bun-otr 

(total  in 

acre-feet). 


May  8-31 

June 

July 

August 

September... 
October  1-10. 


192 
390 
482 
227 
76 
147 


95 
0 
227 
0 
0 

40 


146 

214 

888 
92.0 
38.0 
79.3 


6,950 
12,700 
23,900 
6,660 
2,300 
1,570 


The  year.. 


58,000 


Digitized  by 


Google 


TSixowsTOKs  snrBB  BAsnr. 


157 


VORTa  TOSS  or  bio  tmSXR  QMEMK  JKZSlM  BIQ  TOaXR,  XOVT. 

Location.— In  the  S£.  ^  S£.  i  aec.  26,  T.  8  N.,  R.  13  E.,  1  mile  above  the  Tintinger 

nnch,  15  miles  lUHrthweflt  of  Big  Timber,  Mont.,  just  above  the  junction  with  the 

South  F(»rk. 
Beeordi  available.— May  6,  1907,  to  December  31,  1911. 
Drainage  area. — 40  Bquare  miles. 
Oage. — Staff  on  left  bank;  datum  unchanged. 

Channel. — Bed  composed  of  bowlders  and  coazee  gravel;  probably  permanent. 
Disehazge  xneaaiirenieinta. — ^Made  by  wading, 
^^ter  flow.— Affected  by  ice. 
Divezaioiui. — Several  ditches  above  the  station  divert  water  to  irrigate  approximately 

300  acres  of  land;  a  laige  ditch  appn^riating  50,000  inches  of  water  (including 

both  forks)  heads  just  below  the  gage.    The  water  rights  of  Big  Timber  Creek 

have  never  been  adjudicated. 
Storage. — ^Two  lakes  at  the  head  of  the  North  Fork  offer  excellent  reservoir  sites. 

It  is  proposed  to  utilize  the  flow  of  the  North  Fork  in  connection  with  a  project 

under  the  Carey  Act. 
Accuzacy. — ^Results  obtained  during  the  open  season  good. 

Discharge  measuremenU  of  North  Fort:  of  Big  Timber  Creek  near  Big  Timber,  Mont.,  in 

1911. 


Data. 

Hydrognphw. 

height. 

Dto- 
diaige. 

ir^,  Qo 

C.  S.  Hi^ldPl             

Feet. 
0.91 
1.68 
1.48 
1.04 

See.-ft. 
17  1 

May  37 

do 

80 

JqIt  18 

R.  Richards 

07 

Aug.U 

C,  n,  Wftidfli 

34.5 

J>ai1y  gage  height,  in  feet,  of  N<»ih  Fork  of  Big  Timber  Creek  near  Big  Timber,  Mont., 

forl9U. 

[S.  J.  Tlntfaiger,  obflsrver.l 


i>«y. 

Mar. 

Apf. 

M»y. 

Ju2ie. 

July. 

Aug. 

Sept. 

Cot. 

Not. 

1 

a9o 

.95 
.90 
.90 
.90 

.00 

:S 

.95 
l.«9 

1.00 
.05 
.90 
.85 
.85 

.85 
.85 
.90 
.00 
.05 

.06 
1.00 
1.00 
1.00 
1.00 

1.06 
1.05 
1.05 
1.00 
1.00 

1.00 
.00 
.90 
1.00 
1.00 

1.10 
1.40 

Lao 

1.50 
1.40 

1.40 
1.80 
1.90 
1.80 
3.70 

3.50 
3.50 
3.40 
2.30 
1.60 

1.40 

LflO 
1.50 
1.40 
1.60 

1.70 
1.61 
1.61 
1.70 
1.70 
1.70 

8.0 
3.1 
3.7 
8.0 
3.7 

3.40 
3.00 
3.00 
3.10 
3.00 

3.5 
3.5 
8.0 
3.8 
3.5 

3.40 
3.40 
3.00 
3.00 
2.40 

3.40 
3.30 
3.30 
3.15 
3.00 

1.85 
1.70 
1.70 
1.65 
1.45 

1.40 
1.80 
1.80 
1.20 
1.80 

1.40 
1.40 
L80 
1.80 
1.40 

1.40 
1.40 
1.80 
1.40 
1.40 

1.40 
1.40 
1.47 
1.45 
1.40 

1.40 
1.10 
1.35 
1.30 
1.35 

1.15 
1.10 
1.20 
1.80 
1.10 
1.00 

1.06 
1.10 
1.10 
1.30 
1.30 

1.80 
1.80 
1.40 
1.40 
1.45 

1.50 
1.45 
1.40 
1.80 
1.80 

1.30 
1.35 
1.35 
1.20 
1.20 

1.20 
1.15 
1.15 
1.10 
1.05 

1.05 
1.05 
1.06 
1.06 
1.05 
1.00 

1.00 
1.06 
1.10 
1.10 
1.10 

1.10 
1.05 
1.05 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
.95 
.95 
1.00 
1.00 

.95 
.06 
.90 
.90 
.90 

.90 
.90 
.96 
.96 
.95 

a9o 

0.90 
a86 
0.86 
0.86 

a85 
0.85 

aso 

0.80 

aso 

aso 
aso 
aso 
aso 
a  80 

aso 
aso 
aso 
aso 
aso 

aso 
aso 
aso 
aso 
as5 

a85 
aoo 
aoo 
aoo 
ao6 
ao5 

0.96 

2 

a95 

3 

a96 

4 

a95 

5 

a95 

6 

a86 
.85 
.70 
.75 
.75 

.80 
.85 
.86 
.80 
.85 

.80 
.85 
.85 
.90 
.90 

.85 
.85 
.90 
.90 
.90 

.86 
.86 
.86 
.91 
.91 
.90 

a96 

7 

a95 

8 

ao5 

9...                      

a96 

10 

ao5 

11 

a90 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

28...  .                 

M 

25 

26 

27 

28...  .               

20 

ao 

81 

KonL-OtCd  iMi^ts  dMorted  by  ioe  Oct  35  to  Nov.  11. 
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BTJRFAOE  WATBB  SUPPLY,  1911,  PABT  VI. 


Daily  dUcharge,  in  second-feet ,  of  North  Fork  of  Big  Timber  CreeknearBig  Timber,  Monl., 

for  1911, 


.   Day. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1  

17 
20 
17 
17 
17 

17 
17 
17 
20 
22 

22 
20 
17 
15 

15 

15 
15 
17 
17 
20 

20 
22 
22 
22 
22 

25 
25 
25 
22 
22 

22 
17 
17 
22 
22 

28 
53 
43 
66 
68 

53 
43 
35 
43 

370 

310 
310 
280 
220 
80 

53 
80 
80 
53 
80 

97 
82 
82 
97 
97 
97 

460 
490 
370 
460 
870 

280 
166 
166 
190 
166 

810 
310 
460 
400 
810 

280 
280 
166 
165 
280 

280 
250 
220 
205 
165 

128 
97 
97 
88 
69 

53 
43 
48 
85 
43 

53 
53 
43 
43 
53 

53 

63 
43 

63 
53 

53 
63 
61 
69 
53 

63 
53 
48 
43 
39 

32 
28 
35 
43 
28 
22 

26 
28 
28 

35 
85 

43 
43 
63 
63 
69 

65 
69 
63 
43 
43 

43 
39 
39 
35 
35 

35 
32 
32 
28 
25 

25 
25 
25 
25 
25 
22 

22 
25 
28 
28 
28 

28 
25 
25 
22 
22 

22 

22 
22 
22 
22 

22 
20 
20 
22 
22 

20 
20 
17 
17 
17 

17 
17 
20 
20 
20 

17 

2 

17 

3 

15 

4 

15 

5      

15 

6 

15 
15 
10 
12 
12 

13 
15 
15 
13 
15 

13 
15 
15 
17 
17 

15 
15 
17 
17 
17 

15 
15 
15 
18 

18 
17 

15 

7 

15 

8      

13 

9 

13 

10   

13 

11  

13 

12 

13 

13      

13 

14 

13 

15        

13 

16  

13 

17 

13 

18        

13 

19 

13 

20             

13 

21          

13 

22 

13 

23           

13 

24 

13 

25              

15 

26 

15 

27 

15 

28 

15 

29 

15 

30 

15 

31   

15 

Note.— Daily  discharge  determined  from  a  foirly  well  defined  rating  curve;  diseharge  eitimated  Oct.  25 
to  31. 

Monthly  discharge  of  North  Fork  of  Big  Timber  Creek  near  Big  Timber,  Mont,,  for  1911, 


Month. 


Diaoharge  in  second-feet 


Mft-rimnm .    If  fnfinmn .       |f^^[^. 


Run-off 
(total  in 
acre-fDet). 


Accu- 
racy. 


January 

February. . . 
March 

X\::::::: 

June 

July 

August 

September. 

October 

November. . 
December. . 


18 
25 
870 
490 
61 
65 
28 
17 


alO 

a  10 
16.0 
19.4 
96.3 

256 
45.8 
37.3 
21.8 
14.0 

a  12 
a9 


616 
666 

022 

1,160 

5,920 

U,200 

2,820 

2,290 

1,800 

861 

714 

663 


The  year. 


490 


46.4 


82,900 


a  Estimated. 
Note.— Discharge  Mar.  1  to  6  estimated  at  15  seoond-feet  per  day. 
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Location.— In  the  SE.  ^  SE.  I  sec.  26,  T.  3  N.,  R.  13  E.,  1  mile  abovd  Tintinger's 
ranch,  juBt  above  the  junction  with  the  North  Fork,  and  15  miles  northwest  of 
Big  Timber,  Mont. 

Becords  available.— May  6,  1907,  to  December  31,  1911. 

Draina^  area. — 10  square  miles. 

Qa^. — Staff;  datum  unchanged. 

GhaimeL — Practically  permanent. 

Diflchaxg^e  measarexnenta. — ^Made  by  wading  near  gage. 

^nter  flow. — ^Affected  by  ice. 

DivezmoDS. — ^A  few  ditches  divert  water  from  the  creek,  and  practically  all  the  water 
is  appropriated. 

Aecnracy. — Open-season  results  fairly  good. 

Ditduaye  measuremenU  of  South  Fork  of  Big  Timber  Creek  near  Big  Timber ^  Mont.,  in 

1911. 


Date. 

Hydrographer. 

Gaffe 
height. 

charge. 

Mat.  29 

C.  8.  H«id«l          

Ftet, 

0.51 

.09 

.75 

.64 

atc-ft 
8.S 

May  27 

July  18 

.  .do 

60 

K    l^h>h^in)^ .    , 

31 

Aug.  24 

C.  8.  Heidel 

15.4 

Doxbf  gage  height,  in  feet  y  of  South  Fork  of  Big  Timber  Creek  near  Big  Timber,  Mont.,  for 

1911, 


[N.  J.  Tlntlnger,  observer.] 

Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

0.55 
.5 
.5 
.5 
.5 

.6 
.6 
.6 
.5 
.55 

.55 

.5 

.45 

.45 

.45 

.46 

.6 

.6 

.5 

.65 

.66 

.6 
.6 
.6 
.65 

.66 
.6 
.6 
.66 
.6 

0.5 
.6 
.6 
.65 
.65 

.66 

.7 

.7 

.75 

.7 

.65 
.6 
.6 
.65 
1.4 

1.0 
.9 
.8 
.7 
.7 

.6 
.75 
1.0 
1.0 
1.0 

1.1 

1.1 

1.05 

1.16 

1.1 

1.05 

i!o 

.95 
.05 
.9 

.85 
.85 

0.85 
.8 
.8 
.7 
.8 

.85 
.85 
.8 
.7 
.8 

.7 
.65 
.7 
.7 
.7 

.65 
.65 
.75 
.7 
.7 

.65 
.65 
.65 
.65 
.6 

.55 
.55 
.6 
.6 
.55 
.5 

0.5 
.5 
.55 
.6 
.6 

.66 
.8 
1.0 
.0 
.85 

.8 
.8 
.75 
.75 
.65 

.65 
.6 
.6 
.6 
.6 

.6 
.65 
.6 
.65 
.65 

.6 
.6 
.6 
.6 
.6 
.55 

0.6 
.6 
.65 
.65 
.65 

.65 
.6 
.6 
.6 
.6 

.6 
.6 
.6 
.6 
.6 

.6 
.55 
.55 
.55 
.6 

.6 

.55 

.55 

.5 

.5 

.6 

.55 

.55 

.55 

.55 

0.55 
.55 
.55 
.5 
.5 

.5 
.5 
.5 
.5 
.5 

.5 
.6 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 

.5 

.5 

.5 

.55 

.5 

.5 
.6 
.6 
.5 
.5 
.5 

0.5 

2 

3 '..... 

4 

5.                

6 

0.6 
.6 
.6 
.5 
.65 

.6 
.6 
.55 

.5 
.5 

.65 

.5 

.66 

.05 
.6 

.56 
.66 
.66 

.66 
.6 

.66 
.66 
.55 

.61 
.61 
.6 

7........................... 

8          

9 

10 

11 

.5 

12 

13 

14 

15 

16 

17 

w 

19 

20 

21 

23 

25 

24 

25 

26 

27 

28 

29 

30 

81 
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8UBFACB  WATBB  8UFPLT,  1911,  PABT  71. 


Daily  dischargey  in  seoond-feety  of  South  Fork  of  Big  Tvniber  CreeknearBig  Timber,  Msmt.^ 

for  1911. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Xov. 

1 

7.0 
7.0 
7.0 
7.0 
7.0 

7.0 
7.0 
7.0 
7.0 
9.6 

7.0 
7.0 
9.6 
7.0 
7.0 

9.6 
7.0 
9.5 

16 

13 

9.5 
10 
16 
16 
13 

9.6 
9.5 
9.5 
7.6 

7.6 
7.0 

9.5 
7.0 
7.0 
7.0 
7.0 

7.0 
7.0 
7.0 
7.0 
9.5 

9.5 
7.0 
5.2 
5.2 
5.3 

5.3 
7.0 
7.0 
7.0 
9.5 

9.6 
12 
13 
13 
16 

16 
13 
12 
16 
13 

7.0 
7.0 

13 

16 

16 

16 
20 
30 
34 
20 

16 
13 
13 
16 
136 

54 
40 
20 
20 
30 

13 
34 
54 
54 
54 

73 
73 
63 
88 
73 
63 

162 
163 
190 
190 
220 

190 
162 

136 
136 
136 

163 
190 
190 
190 
163 

163 
136 
54 
54 
113 

113 
91 
91 
73 
54 

47 
47 
40 
34 
34 

34 
30 
39 
30  - 
39 

34 
34 
29 
30 

39 

30 
16 
20 
30 
20 

16 
16 
34 
30 
30 

16 
16 
16 
16 
13 

9.5 
9.5 

13 

13 

9.5 
7.0 

7.0 
7.0 
9.5 
13 

13 

16 
39 
54 
40 
34 

29 
29 
34 
34 
16 

16 
13 
13 
13 
13 

13 
16 
13 
16 
16 

13 
13 
13 
13 
13 
9.5 

12 
13 
16 
16 
16 

16 
13 
13 
13 
13 

13 
13 
13 
13 
13 

13 
9.6 
9.5 
9.5 

13 

13 
9.5 
0.5 
7.0 
7.0 

7.0 
9.5 
9.6 
9.6 
9.5 

9.5 
9.5 
9.5 
7.0 
7.0 

7.0 
7.0 
-  7.0 
7.0 
7.0 

7.0 
7.0 
7.0 
7.0 
7.0 

7.0 
7.0 
7.0 
7.0 
7.0 

7.0 
7.0 
7.0 
9.5 
7.0 

7.0 
7.0 
7.0 
7.0 
7.0 
7.0 

7.0 

2 

7.0 

3 

7.0 

4 

7.0 

6 

7.0 

6 

7.0 

7 

7.0 

8  

7.0 

0 

7.0 

10 

7.0 

11 

7.0 

12 

13 

14 

16 

16 

17 

18 

ig 

20 

21 

22 

23 

24 

26 

26 

27 

28 

20 

30 

31 

Note.— DaOy  dJschaiige  determizied  from  a  rating  curve  fairly  well  defined  below  64  seoond-feet. 
Monthly  dikharge  of  South  Fork  of  Big  Tirnher  Creek  near  Big  Timber ,  Mont.,  for  1911, 


Month. 


Diadiarge  In  eeoond-feet 


Maximum.  Minimum.     Mean. 


Run-off 
(in  acre- 
feet). 


Acca- 
racy. 


January.... 
February. . . 

Mafoh 

April 

May 

June 

July 

August 

September. 

October 

November. . 
December.. 


16 

16 

136 

220 

84 

54 

16 

9.5 

7.0 


7.0 
5.2 
7.0 
34 
7.0 
7.0 
7.0 
7.0 
7.0 


a  5. 00 

a  5. 00 

9.16 

9.06 

36.6 

124 

19.8 

17.7 

11.3 

7.33 

7.00 

0  6.00 


307 

278 

563 

540 

3,250 

7»S60 

1,220 

l.OOO 

672 

450 

417 

807 


The  year. 


21.3 


15,600 


Nora, 


a  Estimated. 
-Difloharge  Mar.  1  to  5  and  Nov.  12  to  30  estimated  at  7  seoond-feet. 
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BOTTLDSE  BIVX&  HXAB  OOVTAOT,  llOirT. 

Location.— In  the  SE.  J  see.  14,  T.  3  S.,  R.  12  E.,  at  the  ranch  of  G.  W.  Baker,  about 

8  milee  above  McLeod  po0t  office,  4  miles  from  Contact,  Mont.,  and  2}  miles  below 

the  Boulder  Falls. 
Becoxds  available.— May  1,  1910,  to  December  31,  1911. 
Drainage  area. — ^Not  measured. 
Oa^.— ^ta£F,  fastened  to  left  abutment  of  private  wagon  bridge  near  the  ranch 

buildings. 
Chazmel. — ^Rocky>  permanent. 
Diflchars^  measurexnentB. — ^Made  from  the  bridge  or  by  wading  just  above  the 

footbridge,  which  is  some  400  yards  above  the  gage. 
Winter  flow. — Affected  by  ice. 
Aocuraey. — Good. 

Discharge  meoiuremenU  of  Boulder  River  near  Contact  j  Mont.,  in  1911. 


Date. 

Hydrograph«. 

Otfe 
heii^t. 

Dis- 
dufcrge. 

Mtf.  31 

C.  B.Heidel 

Feet. 
2.20 
3.6 
4.02 
2.76 

Sec/t. 
61 

lUy  23 

July  14 

do 

504 

R.  Richards 

850 

Ang.  25 

C  B.  H«id«t .    . . 

196 

Dcnly  gage  height,  infeety  o/BouMer  River  near  Contact,  Mont.,  for  1911. 
(O.  W.  Baker,  obaarrer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1              

2.15 
2.16 
2.16 
2.15 
2.16 

2.16 
2.16 
2.18 
2.18 
2.21 

2.21 
2.24 
2.24 
2.24 
2.24 

2.24 
2.26 
2.26 
2.26 
2.26 

2.26 
2.26 
2.29 
2.29 
2.29 

2.29 
2.29 
2.29 
'2.29 
2.29 
2.20 

2.29 
2.26 
2.26 
2.24 
2.24 

2.24 
2.24 
2.24 
2.26 
2.26 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 

2.25 

2.26 

2.2 

2.2 

2.2 
2.3 
2.3 
2.4 
2.6 

2.6 

2.65 

2.75 

2.75 

2.76 

2.86 
2.90 
2.92 
2.92 
3.0 

3.1 
3.2 
3.3 
3.4 
3.45 

3.6 

3.7 

3.75 

3.86 

3.85 

3.76 
3.65 
3.65 
3.55 
3.55 

3.6 
3.6 
3.65 
3.75 
3.85 

3.95 
4.0 
4.0 
3.76 
3.75 
3.9 

6.0 
6.8 
6.8 
6.6 
6.1 

6.9 
6.3 
6.7 
7.2 
6.8 

7.5 
8.1 
8.0 
8.3 
8.0 

6.9 
7.2 
6.8 
7.1 
7.4 

7.5 
7.6 
6.8 
6.6 
6.4 

6.2 

6.0 
6.9 
6.8 
6.6 

6.6 
5.6 
6.2 
6.4 
5.4 

5.4 
5.6 
5.5 
4.8 
4.6 

4.4 

4.2 
4.2 
4.2 
4.2 

4.1 
4.1 
4.1 
4.0 
4.6 

4.1 
4.0 
3.9 
8.9 
3.9 

3.85 
3.75 
3.75 
3.65 
8.65 
4.0 

3.76 

3.65 

3.55 

3.5 

3.4 

3.4 
3.3 
3.3 
3.2 
3.2 

3.1 
3.1 
3.0 
3.0 
3.0 

3.0 
3.0 
2.9 
2.9 
2.8 

2.8 
2.7 
2.7 
2.7 
2.65 

2.65 

2.6 

2.6 

2.6 

2.6 

2.6 

2.65 
2.65 
2.55 
2.55 
2.55 

2.5 
2.5 
2.5 
2.5 
2.46 

2.45 
2.45 
2.45 
2.45 
2.45 

2.46 

2.5 

2.5 

2.5 

2.52 

2.54 
2.55 
2.55 
2.64 
2.6 

2.6 
2.6 
2.6 
2.62 
2.62 

2.6 

2.65 

2.65 

2.65 

2.66 

2.66 
2.65 
2.65 
2.65 
2.7 

2.7 
2.7 
2.7 
2.7 
2.65 

2.66 
2.65 
2.65 
2.65 
2.6 

2.6 

2.55 

2.66 

2.5 

2.5 

2.5 

2.5 

2.6 

2.46 

2.45 

2.45 

2.45 

2 

2.46 

3..                   

2.46 

4 

2.46 

5                     

2.46 

ft 

2.4 

7 

2.4 

8                     

2.4 

9 

2.4 

10 

2.4 

11                  

2.4 

12 

13.                      

14 

15..              

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

81730^^SP  306—14 
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DcaHy  discharge,  in  second-feet,  of  Boulder  River  near  Contact,  Mont.,  for  1911, 


Day. 


Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

52 

78 

228 

1,520 

1,870 

675 

138 

150 

52 

72 

246 

2,080 

1,940 

615 

138 

165 

52 

72 

263 

2,080 

1,660 

658 

138 

165 

52 

68 

263 

1,940 

1,800 

530 

138 

165 

52 

68 

285 

2,290 

1,800 

475 

138 

165 

54 

68 

330 

2,150 

1,800 

475 

125 

165 

54 

68 

375 

2,430 

1,940 

425 

125 

165 

67 

68 

425 

2,720 

1,870 

425 

126 

186 

57 

70 

475 

3,070 

1,380 

375 

125 

165 

e2 

70 

502 

2,790 

1,240 

375 

112 

180 

02 

60 

585 

3,290 

1,100 

330 

112 

180 

68 

60 

646 

3,710 

960 

330 

112 

180 

68 

60 

675 

3,640 

960 

286 

112 

100 

68 

60 

735 

3,860 

960 

285 

112 

180 

68 

60 

735 

8,640 

960 

285 

112 

165 

68 

60 

675 

2,860 

895 

285 

112 

165 

72 

70 

615 

3,070 

895 

285 

125 

165 

72 

70 

615 

2,790 

895 

245 

126 

166 

72 

60 

558 

3,000 

830 

245 

125 

166 

72 

60 

558 

3,210 

1,170 

210 

130 

150 

72 

60 

530 

3,290 

895 

210 

135 

150 

72 

80 

585 

3,360 

830 

180 

138 

13B 

78 

80 

615 

2,790 

765 

180 

136 

198 

78 

100 

675 

2,580 

765 

180 

135 

125 

78 

125 

735 

2,600 

765 

165 

150 

125 

78 

150 

798 

2,360 

735 

165 

150 

125 

78 

166 

830 

21220 

675 

160 

160 

125 

78 

195 

830 

2,150 

675 

150 

160 

125 

78 

195 

675 

2,080 

615 

150 

156 

112 

7R 

195 

675 

1,940 

615 

150 

156 

112 

60 

765 



830 

150 

112 

Xov. 


1 
2 
3 
4. 
6 

6. 
7. 
8 
9 
10. 

11. 
12 
13, 
14. 
15. 

16. 
17 
16. 
19. 
20 

21. 
22. 
23. 
24. 
25 

26. 
27. 
28 
29 
30 
31 


Note.— Daily  discharge  determined  from  a  rating  curve  well  defined  below  1,200  second-feet. 
Monthly  discharge  of  Boulder  River  near  Contact,  Mont.,  for  1911. 


Month. 


Discharge  in  aecond-feet. 


MRYimiim,    Mininmm-       Mean. 


January 

February... 

March 

April 

May 

June 

July 

August 

September.. 

October 

November. . 
December.. 


The  year. 


78 
195 
830 
3,850 
1,940 
675 
156 
180 


52 
60 
228 
1,520 
615 
150 
112 
112 


30 

36 

66.5 

88.9 
564 
2.710 
1,130 
308 
131 
153 

96 


Run-off 
(total  in 
acre-feet). 


1,840 

1,940 

4,090 

5,290 

34,700 

161,000 

09,500 

18,900 

7,800 

9,410 

5.710 

4,000 


334,000 


Accu- 
racy. 


Note.— Means  for  January,  February,  and  December  estimated, 
at  90  second-feet. 


Discharge  Nov.  12  to  30  estimated 
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WEST  70KX  OF  BOUIJ>XB  BlVXm  AT  XoLSOB,  XOVT. 

Location.— In  the  SE.  i  sec.  16,  T.  2  S.,  R.  13  £.,  at  Koozer's  private  bridge,  200 
hundred  yards  upstream  from  the  highway  bridge  at  McLeod  post  office. 

Eecords  available.— May  4,  1907,  to  December  31,  1911. 

Drainage  area. — 137  square  miles. 

Gage. — Staff,  fastened  to  piling  of  bridge  near  right  bank;  datum  unchanged. 

Channel. — Composed  of  bowlders;  rough  but  permanent. 

Discharge  measurementB. — Made  from  bridge  or  by  wading. 

^Hnter  flow. — Affected  by  ice. 

Diversions. — ^Water  to  irrigate  about  800  acres  of  land  is  diverted  above  the  station. 
A  Carey  Act  project  reclaiming  12,000  to  15,000  acres  is  now  imder  investigation; 
the  water  is  to  be  diverted  from  the  West  Fork  about  12  miles  above  the  station. 

Aocoracy. — Open-water  records  good. 

Discharge  measurements  of  West  Fork  of  Boulder  River  at  McLeod,  Mont.,  in  1911. 


Date. 


Mar.  31 
Mzj  24 

July  15 
Aug.  25 


Hydrographiar. 


C.  S.  Heidel. 

do 

R.  Richards. 
C.  S.  Heidel. 


Oace 
heigEt. 

Dto- 
charge. 

1     Feet. 
'         1.48 

51 

2.67 

411 

'         2.48 

345 

'          1.(J7 

70 

1 

Daily  gage  height,  infect,  of  West  Fork  of  Boulder  River  at  McLeod,  Mont.,  for  1911. 

[Clyde  Curtis,  observer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

2.9 
2.8 
2.7 
2.8 
3.0 

2.8 
3.0 
2.9 
2.5 
2.45 

2.45 
2.45 
2.45 
2.45 
2.35 

2.2 
2.2 
2.2 
2.2 
2.35 

2.25 

2.2 

2^2 

2.1 

2.1 

2.5 

2.1 

2.1 

2.0 

2.06 

2.0 

Aug. 

Sept. 

Oct. 

Nov. 

1.             

1.45 
1.4 
1.4 
1.46 
1.5 

1.5 

1.45 

1.5 

1.45 

1.4 

1.5 

1.45 

1.45 

1.4 

1.4 

1.45 

1.45 

1.5 

1.5 

1.55 

1.55 
1.55 
1.55 
1.6 
1.65 

1.65 
1.7 
1.7 
1.75 
1.8 

1.8 
1.85 
1.85 
1.85 
1.9 

2.0 
2.06 
2.2 
2.4 
2.45 

2.6 
2.6 
2.5 
2.6 
2.7 

2.5 

2.4 

2.35 

2.3 

2.2 

2.2 

2.25 
2.26 
2.7 
2.8 

2.7 
2.7 
2.8 
3.0 
8.1 
3.0 

3.6 
8.9 
3.7 
3.6 
3.4 

3.4 
3.5 
3.6 
3.5 
3.9 

4.0 
4.2 
4.3 
3.8 
3.0 

3.8 
3.7 
8.7 
3.8 
3.9 

8.8 
3.7 
3.5 
3.4 
3.4 

3.4 
3.4 
3.3 
3.2 
3.0 

2.06 

2.1 

2.25 

2.15 

2.15 

2.0 

2.0 
2.15 
2.06 
2.06 

2.0 

1.9 
1.95 
1.85 
1.85 

1.8 

1.7 

1.75 

1.7 

1.75 

1.7 

1.66 

1.7 

1.65 

1.7 

1.65 
1.65 
1.65 
1.6 
1.65 
1.6 

1.6 

1.6 

1.7 

1.65 

1.7 

1.6 
1.6 
1.66 
1.6 
1.65 

1.6 
1.6 
1.7 
1.66 
1.65 

1.6 
1.6 
1.6 
1.55 
1.6 

1.6 
1.6 
1.65 
1.6 
1.6 

1.55 
1.55 
1.65 
1.6 
1.65 



1.6 

1.65 
1.6 
1.6 
1.65 

1.6 
1.65 
1.65 
1.65 
1.7 

1.66 
1.7 
1.65 
1.65 
1.7 

1.65 

1.7 

1.65 

1.65 

1.7 

1.65 

1.7 

1.65 

1.65 

1.7 

1.65 

1.7 

1.6 

1.6 

1.65 

1.6 

1.65 

2 

1.65 

3                         

1.6 

4 1 

1.6 

5             ::::: i 

1.6 

6 

1.55 

7       .              

1.55 

8::::: :::::::::::::::. ...j 

1.55 

9 

1.6 

10  .        .           

1.55 

11                       

1.55 

12 

1.5 

u                                

1.5 

14.                     

1.5 

15 

1.3 

1.3 
1.3 
1.35 
1.36 
1.4 

1.4 

1.45 

1.5 

1.5 

1.5 

1.45 

1.45 

1.5 

1.45 

1.4 

1.45 

1.5 

Ifi 

17 

18 

19 

20 

21 

22.                        

23 

24.     .                      

fi 

K 

27 

28..        .                   

29 



30 

31 
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Daily  dMuxrgty  in  Mctrnd-feet,  of  West  Fork  of  Boulder  River  at  MeLeod,  Mont.,  for 

1911. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

1 

50 
45 
45 
50 
56 

56 
60 
56 
50 
45 

56 
50 
50 

45 
45 

50 
50 
56 
56 
G2 

62 
62 
62 
69 

77 

77 
85 
85 
95 
106 

106 
118 
118 
118 
130 

100 
178 
230 
305 
325 

390 
390 
345 
390 
440 

346 
305 
285 
265 
230 

230 
2i8 
248 
440 
490 

440 
440 
490 
600 
660 
600 

1,010 
1,280 
1,100 
1,010 
860 

860 
935 

1,010 
935 

1,280 

1,370 
1,570 
1,670 
1,180 
1,280 

1,180 
1,100 
1,100 
1,180 
1,280 

1,180 

1,100 

935 

860 

860 

860 
860 
790 
725 
600 

546 
490 
440 
490 
600 

490 
600 
545 
345 
325 

325 
325 
325 
325 
285 

230 
230 
230 
230 
285 

248 
230 
230 
195 
195 

345 

195 
195 
160 
178 
160 

178 
195 
248 
213 
213 

160 
160 
213 
178 
178 

160 
130 
145 
118 
118 

105 
85 
96 
85 
95 

85 
77 
86 
77 
86 

77 
77 
77 
69 
77 
C9 

69 
60 

85 
77 
85 

69 
69 
77 
69 
77 

69 
69 
86 
77 
77 

69 
69 
69 
62 
69 

69 
60 
77 
69 
69 

62 
62 

77 
09 
77 

69 
77 
69 
69 
77 

60 

77 

n 
n 

85 

77 
85 
77 
77 
86 

77 
86 
77 
77 
85 

77 
85 
77 
77 
86 

77 
86 
60 
60 
77 
69 

77 

2 

3 

(39 

4 

60 

5 

69 

6, 

62 

7 

62 

8 

62 

9 

69 

10 

62 

11 

62 

12 

56 

13 

56 

14 

56 

15 

36 

36 
36 
40 
40 
45 

15 
50 
56 
56 
56 

50 
50 
56 
50 
4o 
50 

56 

16 

17 

18 

19 

20 

21 

22 

23 

24 

28 

26 

27 

28 

29 

30 

31 

Note.— Daily  discharge  dctcrmiaed  from  a  rating  curve  well  defined  below  600  second-feet. 
Monthly  discharge  of  West  Fork  of  Boulder  River  at  McLeody  Mont.  ^  for  1911. 


Month. 

Discharge  In  second-feet. 

Run-off 
(total  in 
acre-feet). 

1,230 
1,110 
2.280 
3,580 
19,900 
63,100 
19,800 
7,810 
4,280 
4.750 
3,250 
2,150 

Accu- 

Maximum.  Minimum. 

Mean. 

racy. 

January 

«20 

a20 
37.0 
60.1 

324 
1,060 

322 
127 
72.0 
77.3 
54.6 

a  35 

Kebruarv 

March .  .*. 

56 

c 

April 

105 
660 
1,670 
600 
248 

85 
77 

45 
105 
600 
160 
69 
62 
69 

n 

May 

B 

June 

c 

Julv 

1) 

August 

B. 

September 

B 

October 

November 

B. 
C. 

December 

The  year 

1,670 

185 

133,000 

flEst 

Imated. 

Note.— Discharge  Mar.  1  to  14  estimated  at  25  second-feet  per  day;  Nov.  16  to  30,  estimated  at  45 
second-feet. 
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SWBBTQRASS  CBXXK  ABOYX  MXLVUXE,  XOVT. 

Location.— In  the  SW.  i  eec.  24,  T.  5  N.,  R.  12  E.,  at  0.  M.  Rein's  ranch,  17  xnilee 
northwest  of  Melville  and  35  miles  from  Big  Timber,  at  the  site  of  a  reservoir  pro- 
posed under  the  Carey  Act. 

Records  available.— May  5,  1907,  to  September  30,  1911. 

Drainage  area. — 47  square  miles  (total  for  stream). 

Oage. — ^A  staff  nailed  to  lower  side  (right  bank)  of  a  footbridge  directly  behind  the 
ranch  buildings.  When  the  station  was  established  a  secondary  staff  gage  to  be 
used  during  extreme  high  water  was  installed  about  300  feet  below  the  regular 
gage  and  at  a  different  datum.  The  regular  gage  was  undermined  during  the 
high  water  of  June  and  July,  1908,  and  readings  were  discontinued  August  19  of 
that  year.  The  present  gage,  which  is  the  old  secondary  gage,  has  been  read  since 
October  1, 1908.  The  gage  heights  on  the  new  gage  are  not  comparable  with  those 
read  on  the  old  gage. 

Channel. — Composed  of  rough  gravel. 

Ducharge  measorenientB. — ^Made  by  wading  near  gage  at  ordinary  stages;  at  high 
stages  made  from  footbridge. 

^^nter  flow. — Stream  freezes  over  during  winter  months. 

Diversions. — ^Two  small  ditches  divert  water  above  the  station. 

Discharge  measurements  of  Sweetgrass  Creek  above  Melville,  Mont.,  in  1911. 


Date. 


Mar.  29 
May  23 

July  17 
Aog.    8 


Hydrographer. 


C.S.Heidel.. 

do 

R.Richards.. 
C.S.Heidel.. 


Gaca 
height. 

Di». 
charge. 

Feel, 

Bec-ft. 

1.45 

10.7 

2.33 

220 

2.15 

127 

1.90 

59.3 

Daily  gage  height,  in  feet,  of  Sweetgrass  Creek  above  Melville,  Mont.,  for  1911. 
[C.  If.  Rein,  obeenrer.] 


Day. 

Mar. 

Apr. 

May. 

Jtuie. 

July. 

Aug. 

Sept. 

1 

1 

1.60 
1.50 
1.50 
1.52 
1.52 

1.52 
1.52 
1.52 
1.52 
1.53 

1.53 
1.53 
1.58 
2.85 
3.55 

3.9 
4.6 
3.9 
3.7 
3.00 

2.90 
3.40 
3.10 
3.00 
3.00 

3.45 

3.65 

3.6 

3.30 

3.10 

i'si* 

2.32 
2.38 
2.38 

2.40 
2.42 
2.46 
2.38 
2.40 

2.32 
2.25 
2.20 
2.20 
2.20 

2.00 
2.00 
2.00 
2.00 
2.00 

2.00 
2.00 
2.00 
2.02 
2.04 

2.01 
2.00 
2.00 
2.00 
1.98 

1.85 
1.82 
1.82 
l.HO 

"i.'so 

"i.TO 

1.78 

1.78 
1.75 

**i.'75 

2.... 

1.45 

3.. 

4 

_ 

5  . 

6.... 

7..., 

1.45 
1.45 
1.45 
1.45 

1.45 

8.... 

9.... 

10..-. 

11...- 

12 

13.... 

14 

15 

Day. 


Mar.  I  Apr. 


1.48 
1.48 
1.48 
1.48 
1.50 

1.50 
1.50 
1.50 
1.49 

1.48 


1.45 
1.45 
1.45 


1.45 
1.43 
1.42 
1.42 
1.45 

1.45 
1.58 
1.55 
1.55 
1.50 


May. 


2.95 
2.50 
2.38 
2.29 
2.18 

2.10 
2.10 
2.12 
2.2 
2.3  , 

2.32 

2.22 

2.2 

2.2 

2.2 

2.35 


June, 


2.90 
2.90 
2.90 
3.25 
3.10 

3.05 
3.00 
2.80 
2.70 
^50 

2.38 
2.  .38 
2.45 
2.42 

2.38 


July. 


2.15 
2.15 
2.15 
2.15 
2.15 

2.15 
2.10 
2.10 
2.10 
2.10 

2.08 
2.08 
2.  Of) 
2.05 
2.05 
2.00 


Aug. 


1.98 
1.97 
1.97 
1.97 
1.96 

1.96 
1.93 
1.93 
1.90 
1-90 

1.90 

1.87 
1.87 
1.85 
1.85 
1.85 


Sept. 


1.75 


1.74 


1.74 
1.73 


1.78 
1.73 
1.72 


1.72 


1.72 
1.70 
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Daily  dUcharge,  in  second-feet^  of  Sweetgrass  Creek  above  Melville,  Mont. ,  for  1911, 


Day. 


1. 
3. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 


Mar. 


Apr. 


10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 


May.  June.  July. '  Aug, 

I    I 


13 
13 
13 
15 
15 

15 
15 
15 
15 
16 

16 

16 

20 

425 

775 


050 
1,340 
930 
820 
470 

420 
670 
520 
470 
470 

605 
745 
770 
620 
520 


188 
177 
177 
198 
198 

205 
213 
225 
19ft 
205 

177 
155 
140 
140 
140 


79 


S«pt. 


Day. 


ICar. 


Apr.  May. 


10 

10 
8.6 
8.6 

10 

10 
20 
18 
18 
13 

13 
13 
13 
13 
13 


475 
209 
223 
180 
152 

127 
137 
133 
158 
192 

100 
165 

158 
158 
158 
310 


June. 


420 
430 
420 
595 
620 

405 
470 
375 
330 
345 

108 
108 
335 
313 
108 


July. 


135 
125 
125 
135 
135 

125 
110 
110 
110 
110 

106 
106 
06 
06 
06 
88 


Aug. 


Sept. 


34 
34 


32 
32 
32 
32 
30 


30 
30 
30 
27 


Note.— Daily  discharge  determined  trom  rating  curves  as  follows:  Mar.  16  to  June  2, 1910,  curve  well 
defined ;  June  3  to  Sept.  30,  curve  fairly  well  defined;  discharge  interpolated  for  days  for  which  gage  heights 
are  missing. 

Monthly  discharge  of  Sweetgrass  Creek  above  Melville,  Mont,,  for  1911. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-fcet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

Januarv 

a  12 
al2 
11.8 
11.4 
145 
534 
145 
73.7 
36.0 

738 

666 

736 

678 

8,920 

31,200 

8,920 

4,530 

2,140 

D. 

February 

D. 

March 

13 
20 
*   775 
1,340 
225 
94 
51 

C. 

April 

8.6 
13 
198 
83 
61 
27 

D. 

iiSy::::::::::v^v.::'^::^:.^::v^^^^ 

A. 

June 

C. 

Julv 

B. 

August 

B. 

September 

B. 

The  period 

58,500 

a  Estimated. 
SWEETO&ASS  CRXEK  BELOW  MELVILLE,  XOVT. 

Locatioxi. — At  McAllister's  ranch,  just  above  the  head  of  the  canal  owned  by  the 
Glass-Lindsay  Land  Co. 

Records  available. — May  4,  1907  (at  Adam's  ranch  site),  to  April  1, 1909;  new  site 
April  1,  1909,  to  August  31,  1911. 

Drainage  area. — Total  for  stream,  47  square  miles. 

Qage. — Staff,  on  left  bank  near  observer's  house;  the  original  gage  was  located  2} 
miles  below  the  headgate  of  the  Glass-Lindsay  Land  Co.'s  canal,  9  miles  below 
Melville  and  20  miles  from  Big  Timber.  The  present  gage  was  installed  April  1, 
1909,  when  the  old  station  was  discontinued. 

ChanneL — ^Bed  composed  of  clean  gravel;  nonshifting. 

Discharge  measurementB. — ^Made  by  wading. 

Winter  flow. — Affected  by  ice. 

Diversiona  and  storage. — Many  diversions  are  made  from  this  stream.  All  the 
low- water  flow  is  appropriated,  550  second-feet  being  held  by  adjudicated  rights. 
The  Glass-Lindsay  canal  will  carry  575  second-feet  and  irrigate  30,000  acres;  the 
canal  will  divert  water  into  two  storage  reservoirs  with  capacities  of  12,000  and 
6,000  feet,  respectively,  which  will  be  filled  from  the  spring  nm-off. 

Accuraoy. — Records  good. 
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DiKharge  fneaauremtnts  ofSweOgrass  Creek  helow  Melville,  Mont.,  in  1911. 


Date. 


Hydrograpber. 


hdi^t. 


Dis- 
charge. 


Mar.  38 
May  25 

July  17 
Aug.  23 


C.  8.  Hddel. 

do 

R.  Richards 
C.  S.  Heldel. 


1.12 
2.24 
1.35 
1.19 


aec^U 
35.8 

83 
57.8 


Dmly  gage  height,  in  feet,  of  Stveetgrass  Creek  helow  Melville,  Mont.,  for  1911, 
{Alexander  Harper,  observer.] 


Day. 

«„. 

Apr. 

May.  1  June. 

July. 

Aug. 

Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

1 

1.16 
1.16 
1.10 
1.10 
1.10 

1.15 
1.10 
1.10 
1.10 
1.10 

1.10 
1.10 
1.10 
1.10 
1.16 

1.10  ,  2.60 
1.10  3.56 
1.10  3.00 
1.00  2.7^ 
.85  2.60 

1.00  2.40 
1.10  2.35 

1.45 
1.50 
1.45 
1.50 
1.50 

1.45 
1.45 
1.35 
1.35 
1.40 

1.35 
1.35 
1.35 
1.35 
1.40 

1.25 
1.26 
1.25 
1.25 
1.28 

1.35 
1.25 
1.32 
1.35 
1.35 

1.35 
1.35 
1.35 
1.35 
1.28 

■ 

16 

1.12 
1.10 
1.10 
1.10 
1.10 

1.15 
1.18 
1.00 
1.00 
1.00 

.05 
1.05 
1.10 
1.10 
1.10 

3.90 
3.75 
2.00 
1.50 
1.62 

1.50 
1.45 
1.50 
2.10 
2.25 

2.45 
2.00 
1.62 
1.50 
1.45 
1.50 

2.50 
2.46 
2.50 
2.45 
2.40 

2.38 
2.42 
2.45 
2.50 
2.45 

2.36 

2.06 
1.70 
1.58 
1.50 

1.35 
1.35 
1.35 
1.35 
1.30 

1.25 
1.25 
1.25 
1.26 
1.30 

1.25 
1.25 
1.26 
1.3 
1.25 
1.26 

1.26 

•» 

17 

1.26 

« 

18 

1.28 

4 

19 

1.26 

5 

20 

1.26 

C 

21 

1.25 

22 



1  26 

8 

1.12 
1.16 
1.08 

1.16 
1.16 
1.15 
2.45 
2.65 

2.85 
2.52 
2.40 

2.58 
2.58 
2.55 
2.50 
2.45 

23 

1.20 

9 

34 



1  10 

10 

35 

1.10 

11 

36 

1.10 

12 

27 

13  . . 

38 

1.12 
1.25 
1.23 
1.22 

14 

29 

13 

30 

31 

Daily  di»charge,  in  uocmd-feet,  of  Sweetgrois  Creek  helow  Melville,  Mont.,  for  1911. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug.  1 

Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

1 

36 
36 
31 
31 
31 

36 
31 
31 
31 
SI 

31 
31 

31 
31 
31 
23 
10 

23 
31 
33 
36 
29 

36 

36 

36 

440 

662 

660 

1,260 
800 
622 
660 

430 
406 
700 
502 
430 

638 
638 
520 
490 
460 

m 

112 
]02 
112 
112 

102 
102 
82 
82 
91 

82 
83 
83 
83 

91 

66 
GO 
66 
66 
70 

t 
82 
60 
77 
82 
83 

82 
82 
8^ 
82 

70 

16 

33 
31 
31 
31 
31 

36 
38 
23 
23 
23 

19 
27 
31 
81 
31 

1,660 

1,430 

250 

112 

117 

112 
102 
112 
290 
355 

460 
360 
140 
113 
103 
112 

490 
460 
490 
460 
430 

420 
442 
460 
490 
460 

406 
370 
161 
130 
113 

83 

82 
82 
83 
73 

66 
66 
66 
66 
78 

66 
66 
66 
73 
66 
66 

66 

3     .  ...' 

17 

66 

3 

18 

70 

4 

19 

66 

5 ' 

20 

66 

6 

21 

66 

7 

22 

66 

8 

23 

68 

9 

24 

46 

10     .  -. 

36 

46 

11 

26 

46 

12 

27 

13 

31 
81 
36 

28 

33. 
46 
42 
42 

14   

29 

15 

...... 

30 



31 

Note. — ^Diaclian^  determined  from  rating  curves  as  follows:  Mar.  28  to  May  17  (1910),  curve  well  defined; 
May  18  to  Aas.  1,  from  rating  curve  fairly  well  deOned. 
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Monthly  dueharge  ofSweetgrau  Creek  below  MdviUe,  M(ml,,for  1911, 


Month. 

Diacharge  in  seoond-feet. 

Run-afl 
(total  in 
acre-lBet). 

Aocu- 

Iff-Hmnm 

Junimum. 

Mean. 

racy. 

January ....         

30 
25 
21.8 
30.8 

223 

482 
82.5 
64.7 

1,840 
1,390 
1,340 
1,830 
13,700 
28,700 
6,070 
3,960 

D. 

Fehrnary , , .  ,                             ... 

D. 

March.    

D. 

AprU 

88 

1»660 

1,260 

112 

82 

19 
19 
112 
66 
45 

A. 

May 

B. 

JUI16 .,,--,-.    .-.,,-, , ,  -  - 

B. 

July 

B. 

Aumst T . . . , . T - 

B. 

The  period 

57,800 

Note.— Means  for  January  and  February  estimated, 
per  day,  and  Aug.  27  to  31  at  45  seoond-feet. 


Discharge  Mar.  1  to  27  estimated  at  25  seoond-feet 


STZLLWATXB  XIVX&  inCAB  VYZ,  XOVT. 

Locatton.— In  W.  i  SW.  J  eec.  28,  T.  5  S.,  R.  15  E.,  directly  back  of  B.  F.Wood's 
ranch,  1  mile  bolow  Woodbine  Creek,  and  7  miles  from  the  junction  of  the  West 
Fork. 

Records  available. — One  discharge  measurement  during  1911. 

Drainage  area. — 187  square  miles. 

Qage. — Standard  chain. 

Chazmel. — Rock,  probably  permanent. 

Diacharge  xneaaurexnentB. — Made  by  wading  or  from  cable. 

Winter  flow. — ^Affected  by  ice. 

Diversion. — None  of  importance. 

The  following  discharge  measurement  was  made  by  G.  S.  Heidel: 
August  29,  1911:  Gage  height,  3.98  feet;  discharge,  213  second-feet. 


STZLLWATXK  RIVXm  inCAB  ABSABO: 


I,  XOITT. 


XiOcation. — On  the  public  highway  bridge  crossing  the  stream  at  the  Riverside  Road 

house,  13  miles  southwest  of  Columbus,  Mont.,  and  about  1  mile  northeast  of  Absa- 

rokee,  Mont.;  below  the  mouth  of  Rosebud  Creek. 
Records  available.-July  19,  1910,  to  October  31,  1911. 
Drainage  area. — Not  measured. 

GMige. — Staff  gage  nailed  to  right  abutment  pier  on  upstream  side  of  bridge. 
Channel. — Bed  of  stream  is  very  rough,  being  composed  of  gravel  and  bowlders,  but 

will  not  shift. 
Discharge  measurements. — Made  from  the  lower  side  of  the  bridge. 
Winter  flow. — ^Affected  by  ice. 
Diversions. — ^The  territory  bordering  Stillwater  River  is  well  irrigated  by  water 

taken  from  the  river. 

Discharge  Tneasurements  of  Stillwater  River  near  AhMrohee^  Mont.,  in  1911. 


Date. 

Hydrographer. 

Gace 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

h€^t. 

Dis- 

May  18 

July  13 

Aug.  16 

16 

W.  A.  T^ftinh 

Feet. 
1.93 
3.00 
2.05 
2.02 

Sec.-ft. 
1,170 
2,350 
1.230 
1,240 

Aug.  30 

Nov.    6 

6 

C.  6.  Heidel 

Fta. 

1.18 
.42 
.42 

'"■% 

R.  Richards 

B.B.  Jonc« 

S18 

B.  E.  Jones 

do 

318 

do 
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Daily  gage  heighty  in  feet j  of  SHUwaUr  River  near  Ahaarokeej  Mont.,  for  1911, 
[A.  B.  Tenney,  observer.] 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1.... 

3.68 

4.3 

3.9 

4.2 

3.9 

8.9 
4.1 
4.6 
4.6 
4.2 

4.6 
5.0 
£.9 
6.2 
5.6 

3.6 
3.6 
3.4 
3.5 
3.7 

4.0 
4.0 
4.3 
8.6 
3.1 

3.2 
3.2 
2.9 
3.1 
2.9 

2.6 
2.6 
2.4 
2.2 
2.3 

2.6 
2.6 
2.5 
2.4 
2.3 

2.4 
2.2 

1.95 
1.85 
1.95 

1.2 
1.2 
1.2 
1.3 
1.3 

1.35 
1.35 
1.25 
1.26 
1.1 

1.15 

1.1 

1.0 

1.06 

0.95 

0.75 
.76 
.76 
.65 
.65 

.6 

.65 

.7 

.65 

.55 

.6 
.6 
.6 
•.6 
.6 

a4 

.5 
'".'48 

.48 

16.... 

5.2 
5.1 
5.4 
5.4 
5.1 

5.4 
5.2 
5.1 
4.5 
4.1 

8.9 
3.6 
4.0 
3.7 
3.5 

3.0 
3.2 
3.2 
8.2 
2.9 

3.1 
3.0 
2.9 
2.8 
2.7 

2.8 
2.9 
2.8 
2.6 
2.5 
2.28 

2.0 
1.96 
2.0 
2.0 
1.9 

1.85 
1.65 
1.66 
1.6 
1.4 

1.3 

1.2 

1.3 

1.13 

1.15 

1.13 

1.0 
.85 
.9 
.9 
.9 

.85 

.76 

.68 

.8 

.86 

.9 
.8 
.9 
.8 
.7 

a55 
.55 
.6 
.55 
.45 

.65 
.6 
.6 
.6 
.6 

.6 

.28 

.55 

2      

17 

3 

18.... 
19.... 
20.... 

21.... 

i:::: 

24.... 
25.... 

26.... 
27.... 
28.... 

S:::: 

31.... 

1.9 

1.8 
1.6 

1.43 

1.43 

1.5 

3.0 

3.1 

2.6 
2.3 
2.2 
2.2 
2.2 
2.1 

4 ! 

5 

6 

8 

9  -  . 

10 

11 

12.... 

13 

14  ... 

15.... 

1 

1 

1 

Daily  digcharge,  in  second-feet ,  of  Stillwater  River  near  Absarohee,  Mont. ,  for  1911, 


Day. 


May. 


10.. 

11.. 
12.. 
13.. 
14.. 
15.. 


June. 


3,170 
3,810 
3,430 
8,810 
3,430 

3,430 
3,680 
4,330 
4,330 
3,810 

4,330 
4,860 
6,020 
6,410 
5,630 


July. 


3,070 
3,070 
3,830 
3,950 
3,190 

3,550 
3,550 
3,810 
3,070 
3,470 

2,590 
2,590 
2,230 
2.470 
2,230 


Aug. 


1,760 
1,870 
1,650 
1,430 
1,540 

1,870 
1,870 
1,760 
1,650 
1,540 

1,650 
1,430 
1,200 
1,110 
1,200 


Sept. 


670 
670 
670 
720 
720 

760 
750 
695 
696 
620 

045 
620 
6V0 
595 
545 


Oct. 


445 

445 
445 
398 
352 

375 
398 
420 
398 
352 

375 
375 
375 
375 
375 


Nov. 


290 
330 


322 


322 


Day. 


May. 


1,150 

1,070 

990 

801 

801 

850 

1,240 

1,330 

1,870 
1,540 
1,430 
1,430 
1,430 
1,330 


June. 


5,110 
4,980 
5,370 
5,370 
4,980 

5,370 
5,110 
4,980 
4,200 
3,680 

3,430 
3,070 
3,550 
3,190 
2,950 


July. 


2,350 
2,590 
2,590 
2,590 
2,230 

2,470 
2,350 
2,230 
2,110 
1,990 

2,110 
2,230 
2,110 
1,870 
1,760 
1,520 


Aug. 


1,240 
1.200 
1,240 
1,240 
1,150 

1,110 
955 
955 
920 
780 

720 
670 
730 
635 
645 


Sept. 


570 
495 
520 
520 
520 

496 
445 
411 
470 
495 

520 
470 
520 
470 
420 


Oct. 


352 
352 
375 
352 
310 

352 
375 
375 
375 
375 

375 
249 
352 
340 
330 
320 


Note.— Dafly  discharge  determined  from  a  fairly  well  defined  rating  curve;  discharge  estimated  for 
days  for  which  gage  heights  are  missing. 

Monthly  discharge  of  Stillwater  River  near  Absarohee ,  Mont.  ^  for  1911. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  hi 
acre-feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

May  18-31 

1,870 
6,410 
3,810 
1,870 
750 
445 

801 
2,950 
1,520 
635 
411 
249 

1,230 

4,330 

2,540 

1,240 

576 

370 

305 

250 

34,100 
258,000 
156,000 
76,200 
34,300 
22,800 
18,100 
15,400 

B. 

June 

C. 

Joly...                   

B. 

August 

B. 

Seotemher           

B. 

October 

B. 

November 

C. 

D«c«nbflr.  X 

D. 

615,000 

1 

NoTc—Mean  for  December  estimated.    Discharge  Nov.  12  to  30  estimated  at  300  second-feet. 


Digitized  by 


Google 


110 


SUEFACE  WATER  SXTPPLY,  1911,  PABT  VI. 
WOODBINX  CBSZK  HSA&  ITYB,  XOITT. 


Location. — Gage  is  located  7  miles  Bouth  of  Nye,  Mont.,  in  the  SE.  }  sec.  32,  T.  5  S., 
R.  15  £.,  approximately  a  quarter  of  a  mile  from  the  junction  of  this  creek  and  the 
Stillwat^  River. 

Records  available. — ^Two  measurements  during  1911. 

Qage. — Sloping  staff. 

Channel. — Large  rocks;  very  rough. 

Discharge  meaaurementB. — ^Made  by  wading. 

Winter  flow. — ^Affected  by  ice. 

Diversion. — None . 

Measurements  are  made  at  this  station  to  determine  the  amount  of  water  available 
for  power.  In  the  first  mile  from  its  mouth  the  creek  has  a  fall  of  900  feet,  and  tliere 
is  at  present  an  application  for  development  of  its  power. 

Discharge  measvrements  of  Woodbine  Creek  ne«ir  Nye,  Mont.,  in  1911, 


Date. 

Hydrographer. 

Gftcre 
height. 

Dfa- 
chaiige. 

1911. 
Aug.  12 
20 

B .  E .  Jones 

Feet, 
3.05 
2.70 

8ee.'ft 
47 

C.S.Heldel 

31 

ROSEBTTD  RIVER  AT  ABSABOKSS.  XOVT. 

Location.— In  SW.  J  SE.  J  sec.  36,  T.  3  S.,  R  18  W.,  on  the  highway  bridge  just  west 
of  Absarokee,  Mont.,  and  14  miles  from  Columbus,  about  1  mile  above  the  stream 's 
junction  with  Stillwater  River. 

Records  available.— July  19,  1910,  to  December  31,  1911. 

Drainage  area. — Not  measured. 

Gage. — Staff,  on  downstream  side  of  left  abutment  pier. 

Channel. — ^Bed  of  stream  is  composed  of  gravel  and  bowlders  and  is  not  likely  to  sh  ift. 

I>i8charge  measurements. — ^Made  from  the  downstream  side  of  the  bridge. 

Winter  flow. — ^Affected  by  ice. 

Diversions. — Water  for  irrigation  is  diverted  above  the  station. 

Discharge  Tneasurements  of  Rosebud  River  at  AhsaroheCf  Monl.y  in  1911, 


Date. 

Hydrographer. 

Gage 
height. 

Bia- 
ohaige. 

May  18 

July  13 

Aug.  16 

30 

W.  A.  T.ftmh                                                                        

Feet. 
2.60 
8.09 
2.85 
2.44 
1.81 

8ee,-ft. 
4S2 

H.  Richards                           ,.,...  ,,,-,,,,.  ,,,--^-- 

798 

B.  E.  Jones 

647 

C.  8.  Heidel 

886 

Nov.    7 

B.  E.  Jones 

147 
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Dmly  gagt  height,  in  feet,  of  Rosebud  River  at  Ahsarokee,  Mont,,  for  1911, 
[Chris.  Oaistois,  obswrv.] 


Day. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

J 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
1.8 
1.8 

1.8 
1.9 
1.9 
1.9 
1.9 

1.8 
1.8 
1.8 
1.8 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

2.0 
2.0 
2.1 
2.2 
2.2 

2.2 
2.1 
2.1 
2.1 
2.2 

2.2 
2.2 
2.2 
2.3 
2.3 

2.4 
2.4 
2.5 
2.7 
3.2 

2.7 
2.6 
2.6 
2.5 
2.5 

2.5 
2.7 
2.6 
2.9 
3.0 

3.2 
3.25 
3.2 
3.3 
3.4 
4.0 

4.0 
3.9 
8.7 
3.6 
3.4 

3.2 
'3.05 
3.6 
3.8 
3.7 

4.0 
4.2 
4.5 
4.4 

4.8 

5.0 
4.0 
4.4 

4.6 
4.5 

4.5 

4.3 
4.1 
4.0 
4.0 

4.0 
4.1 
4.2 
4.0 
4.0 

4.0 
3.6 
3.6 
3.7 
3.2 

4.0 
4.0 
3.9 
3.8 
3.6 

3.4 
3.4 
3.3 
3.4 
8.4 

3.4 

3.4 
3.5 
3.7 
3.7 

3.9 
4.0 
4.0 
3.8 
3.7 

3.7 
3.6 
3.4 
8.4 
3.4 
3.4 

3.5 
3.5 
3.5 
3.6 
3.6 

3.5 
3.5 
3.3 
3.2 
8.2 

3.2 
3.2 
3.1 
3.1 
8.0 

2.86 

2.8 
2.8 
2.8 
2.8 

2.7 
2.7 
2.7 
2.6 
2.6 

2.6 
2.6 
2.6 
2.55 
2.55 
2.55 

2.5 
2.5 
2.5 
2.5 
2.6 

2.7 
2.7 
2.7 
2.7 
2.6 

2.6 
2.5 
2.5 
2.5 
2.5 

2.5 
2.7 
2.7 

2.8 
2.8 

2.8 
2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
2.9 
2.0 
2.9 

70 

2 

2.9 

3 

2.9 

4 

2.9 

5 

2.9 

6 

2.9 

7 

2.9 

g 

2.9 

9 

2.9 

10 

2.9 

11 

2.9 

12 

1.5 
1.5 
1.6 
1.7 

1.7 
3.2 
2.1 
2.2 
2.1 

2.1 
2.1 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

13 

U 

15 

16 

17 

18 

19 

20 

21 .... 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Note.— Oage  heights  Sept.  17  to  Oct.  11  believed  to  be  erroaeous. 

Daily  discharge,  in  second-feet,  of  Rosebud  River  at  Absarolee,  Mont,,  for  1911. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

AUR. 

Sept. 

1 

190 
190 
190 
190 
190 

190 
190 
190 
135 
135 

135 
160 
160 
160 
160 

135 
135 
135 
135 
160 

160 
160 
160 
160 
160 

190 

190 
225 
260 
260 

260 
225 
225 
225 
260 

260 
260 
260 
300 
300 

350 
350 
410 
550 
1,060 

650 
480 
480 
410 
410 

410 
550 
480 
720 
820 

1,060 
1,120 
1,050 
1,180 
1,320 
2,750 

2.350 
2.150 
1,800 
1,630 
1,320 

1,050 
875 
1,630 
1,970 
1,800 

2,350 
2,760 
3,350 
3.150 
4,020 

4.500 
2,350 
3,150 
3,580 
3,350 

3,350 
2,950 
2,660 
2.350 
2,350 

2,350 
2,550 
2,750 
2,350 
2,350 

2,350 
1,630 
1,630 
l.MOO 
1,050 

2.350 
2.350 
2,150 
1,970 
1,630 

1,320 
1,320 
1,180 
1,320 
1,320 

1.320 
1,320 
1,470 
1,800 
1,800 

2,150 
2.350 
2,350 
1,970 
1,800 

1,800 
1,630 
1,320 
1.320 
1.320 
1,320 

• 
1.470 
1,470 
1,470 
1.630 
1,630 

1.470 
1.470 
1,180 
1,050 
1,050 

i.oso' 

1,050 
930 
930 
820 

675 
630 
630 
630 
630 

650 
650 
550 
480 
480 

480 
480 
480 
445 
445 
445 

410 

2...                     

410 

3 

410 

4...                 

410 

5 

480 

6 

650 

650 

8                            

550 

9 

550 

10..                        

480 

u...              .      

480 

12 

90 
90 
100 
115 

115 
300 
225 
260 
225 

225 
225 
190 
190 
190 

190 
190 
190 
190 
190 
190 

410 

13 

410 

14 

410 

15 

410 

16 

410 

17 

18 

19 

20 : 

21 

22 

5::::-;::::-:::::::::::::::::::::::::::::: 

25....                         

96 

27 

28....                    

29 

80....                         

31 

KoB^— Daily  dJMharge  determined  from  a  rating  curye  well  defined  below  1,500  second-feet. 
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SURFACE  WATER  SUPPLY,  1911,  PART  VI. 


Monthly  discharge  of  Rosebud  River  at  Ahaarokee,  Mont.,  for  1911. 


Month. 

Run-off 
(total  in 
acre-foet). 

AOCQ- 

Maxiouini. 

Minimnm. 

Mean. 

racy. 

Ma  rrh  12-^1 

300 
2G0 
2,750 
4,500 
2,350 
1,630 
550 

go 

135 
225 
875 
1,060 
445 
410 

184 

173 

615 

2,500 

1  eoo 

879 
458 

7,aoo 

10,300 
37,800 
149,000 
104,000 
54,000 
14,500 

B. 

April 

B. 

MkyI :::::::  :::::::;:::::.::...::: 

B. 

July 

B. 

Juno 

B. 

August 

B. 

Sflptembcr  1-16 

B. 

The  period 

377,000 

CLARK  FORK  AT  FROMBERO,  MOITT. 

Locatioxx. — In  sec.  21,  T.  5  S.,  R.  23  £.,  at  the  highway  bridge  half  a  mile  east  of  the 

Northern  Pacific  Railway  station  at  Fromberg,  Mont. 
Becordfl  available.— June  3,  1905,  to  December  31,  1911. 
Drainage  area. — 2,500  square  miles. 
Oage. — ^A  standard  chain  fastened  to  upstream  side  of  bridge;  datum  unchanged. 

The  original  gage  was  a  staff;  its  datum  was  the  same  as  that  of  the  chain  gage. 
Channel. — Bed  of  stream  composed  of  rock  and  gravel;  free  from  vegetation;  perma^ 

nent.    Channel  divided  by  middle  pier  of  bridge. 
Biacharge  measurements. — ^Aiade  from  bridge. 
Winter  flow. — ^Affected  by  ice  from  December  to  the  middle  of  March. 
Diversions. — Many  diversions  are  made  from  the  river,  but  only  a  small  portion  of 

the  total  flow  is  used. 
Accuracy. — Records  excellent. 
The  following  discharge  measurement  was  made  by  B.  E.  Jones: 
August  9,  1911:  Gage  height,  4.63  feet;  discharge,  1,170  second-feet. 

Daily  gage  height,  in  feet,  of  Clark  Fork  at  Fromberg,  Mont.,  for  19  U. 


[Mrs.  E. 

V.  Moran,  observer.] 

•bay. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

3.6 
3.5 
3.6 
3.6 
3.0 

3.6 
3.6 
3.6 
3.7 
3.7 

3.7 
3.7 
3.6 
3.7 
3.7 

3.7 
3.6 
3.6 
3.6 
3.6 

3.6 
3.7 
4.1 
3.6 
3.6 

3.7 
3.7 
3.7 
3.6 
3.8 

3.9 

;j.9 

4.1 
4.3 
4.3 

4.3 

4.7 
4.9 
5.0 
5.3 

6.3 
6.5 
5.5 
5.8 
6.2 

0.2 
6.2 
6.3 
6.5 
0.3 

6.1 
6.3 
5.9 
5.5 
5.5 

6.4 

6.4 
6.0 
5  9 
6.9 
5.9 

0.0 
6.3 
0.6 
7.1 
7.1 

0.9 
6.9 
7.5 

8.1 
8.2 

8.4 
8.6 
8.9 
8.7 
8.8 

8.9 
8.6 
8.5 
8.5 
8.5 

8.4 
8.3 
8.2 
7.9 
7.6 

7.6 
7.6 

7.8 
7.8 
7.6 

7. 7 
7.7 
7.6 
7.1 
6.7 

6.6 
6.6 
6.7 
6.9 
6.9 

5.8 
6.7 
6.7 
6.7 
5.6 

6.5 
6.6 
6.4 
6.1 
6.0 

6.0 
6.0 
4.9 
6.0 
6.0 

6.0 
6.4 
6.3 
6.0 
6.0 
6.4 

6.4 
6.2 
5.0 
4.9 
6.0 

6.0 
4.5 
4.5 
4.5 
4.5 

4.2 

4.25 
4.2 
4.2 
4.2 

4.2 
4.2 
4.2 
4.2 
4.2 

4.1 
4.0 
4.0 
4.0 
4.0 

3.9 
3.9 
3.9 
3.9 
3.0 
3.9 

3.8 
3  8 
3.8 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.75 
3.8 
3.8 
3.7 
3.7 

8.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.55 
3.7 

3.7 

2 

3.7 

3 

3.  K 

4 ..   .. 

3  *< 

5 

3.0 

3.55 

3.6 

3.6 

3.6 

3.6 

3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.4 
3.4 
3.4 
3.4 

3.4 
3.4 
3.4 
3.5 
3.5 

3.5 
3.4 
3.5 
3.5 
3.5 
3.5 

3.75 

6 

3.75 

3.7 

8 

3.7 

9 

3  7 

10 

11 

12 

13 

14 

15 

15 

17 

18 

19 

20 

21 

22 

TA 

24 

25 

26 

27 

S:;::::::::::;:::::::::::: 

30 

Jl 
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YELLOWSTONE  BIVER  BASIN.  178 

Daily  discharge,  in  second-feet,  of  Clark  Fork  at  Fromberg,  Mont.,  for  1911. 


Day, 

Mar. 

Apr. 

May. 

June. 

July. 

AUR. 

Sept. 

Oct. 

Nov. 

, 

300 
325 
360 
350 
375 

350 
375 
375 
375 
375 

325 
325 
325 
325 
325 

336 
275 
275 
276 
376 

275 
275 
275 
325 
326 

325 
275 
326 
325 
325 
325 

325 
325 
375 
375 
375 

375 
375 
375 
430 
430 

430 
430 
375 
430 
430 

430 
375 
375 
375 
375 

375 
430 
700 
375 
375 

430 
430 
430 
376 
490 

655 
655 
700 
860 
860 

860 
1,230 
1,440 
1,560 
1,920 

1,920 
2,160 
2,160 
2,560 
3,180 

3,180 
3,180 
3,360 
3,700 
3,360 

3,020 
3,360 
2,710 
2,160 
2,160 

3,530 
3,520 
2,860 
2,710 
2,710 
2,710 

2,880 
3,360 
8,880 
4,840 
4,840 

4,440 
4,440 
5,740 
7.330 
7,620 

8,210 
8,»10 
9,710 
9.110 
9;  410 

9,  no 

8,810 
8,510 
8.510 
8,510 

8,210 
7,910 
7,620 
6,760 
5;  980 

5.980 
5,9H0 
6,490 
6.490 
5.9W 

6,230 
6,230 
6,740 
4,S40 
4,060 

3,880 
3.880 
4,0fiO 
4,440 
2,710 

2.560 
2,420 
2,420 
3.420 
2,160 

2.160 
2,160 
2,040 
1,680 
1,560 

1,560 
1,560 
1,440 
1,560 
1,560 

1,660 
2,040 
1,920 
1,560 
1.560 
2,040 

2,040 
1,800 
1,560 
1.440 
1,560 

1.560 
1,040 
l,04n 
1.010 
1,040 

780 

S2n 

780 
7«0 

780 

780 
780 

780 
780 
780 

700 
625 
625 
625 
625 

556 

5.^5 
555 
555 

555 

490 
490 
490 
430 
430 

430 
430 
430 
430 
430 

430 
4.30 
430 
430 
430 

«to 

430 
430 
430 
430 

460 
490 
490 
430 
430 

430 
430 
430 
430 
430 

430 
430 
430 
430 
430 

430 
430 

430 
430 
430 

430 
430 
430 
430 
430 

430 
430 
430 
430 
430 

430 
430 
430 
430 
430 

430 
4^0 
430 
430 
350 
4.30 

430 

2 

430 

3 

490 

4 

400 

5 

460 

fi 

460 

430 

S     .. 

430 

9 

430 

ir> 

H 

12 

13 

14 

15 

16 

17 

IS 

19 

20 

21 

22 

23 

24 

25 

2fi 

27 

28 

29 

30 

31 

XfvrE.— Daily  di<icharRe  detennhied  from  a  latlxig  curve  well  defined  between  200  and  8,000  seoond-leet. 
Discbarge  Mar.  1  to  4  estimated. 

Monthly  discharge  of  Clark  Fork  at  Fromberg,  Mont.,  for  1911. 


Month. 

Discharge  In  second-feet. 

Run-off 
(total  in 
acre-feet). 

Aooo- 

Maximum. 

l&inimu  m. 

Mean. 

racy. 

January 

a260 

0  275 

322 

406 

2,280 

6,870 

2,770 

919 

441 

427 

415 

a300 

15,400 
15,300 
19,800 
24,200 
140,000 
409,000 
170,000 
66,500 
26,200 
26,300 
24,700 
18,400 

D. 

^'ebniary, .        

D. 

ilarrh      

375 

700 

3,700 

9,710 

6,230 

2,040 

490 

430 

490 

275 
325 
555 
2,860 
1,440 
555 
430 
350 

A. 

April 

A. 

i6y!::::::::::::::.::.: :: 

A. 

June , 

A. 

July 

A. 

August 

A. 

September 

A. 

October 

A. 

November      x      .      . . 

C. 

Decembv. 

D. 

The  year 

9,710 

1,310 

946,000 

a  Estimated. 
NoTE.~Discharg»  Kov.  10  to  30  estimated  at  400  second-feet. 
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SUEFACB  WATEB  SUPPLY,  1911,  PABT  VI. 


PRYOB  OBBXK  HSAB  PRYOB,  KOVT. 

Locatioxx. — ^Three  hundred  feet  above  head  gate  of  Pryor  ditch,  in  eec.  21,  T.  5  S., 
R.  25  E.,  about  2  miles  from  Pryor,  Mont. 

Records  available. — September  12,  1911,  to  April  1,  1912,  when  station  was  dis- 
continued.   One  measurement  in  1911. 

Drainage  area. — Not  measured. 

Gage. — Vesical  staff  gage  attached  to  a  tree  on  the  right  bank  of  the  stream,  300  feet 
above  the  headworks  of  Pryor  ditch. 

Channel. — Practically  permanent;  bottom  of  the  stream  is  composed  of  gravel  and 
cobblestone. 

Discharge  measurements. — ^Made  by  wading  at  the  gage. 

Winter  flow. — Stream  freezes  solid  at  gage  during  the  winter  months. 

Diversion. — No  diversion  above  the  gage. 

The  following  discharge  measurement  was  made  by  W.  A.  Lamb: 
September  12,  1911:  Gage  height,  1.41  feet;  discharge,  4.8  second-feet. 

PBYOB  CBSEK  HXAB  COBtnEtlT,  XONT. 

Location. — ^At  the  ranch  of  John  A.  Hoyt,  near  Coburn,  Mont.,  near  south  line  of 

T.  1  S.,  R.  27  E. 
Records  available.— September  13,  1911,  to  December  31,  1911. 
Gage. — Overhanging  chain  gage  on  left  bank  opposite  the  farm  house  of  John  A.  Hoyt. 
Channel. — Permanent.    The  bed  of  the  stream  at  the  gage  is  composed  of  gravel  and 

sand,  but  at  the  control  both  above  and  below  it  is  firm  gravel  and  cobbleetones. 

At  low  stages  the  water  is  deep  and  sluggiedi  at  the  gage  and  for  several  hundred 

feet  above  and  below. 
Discharge  measurement. — ^Made  by  wading  above  the  gage. 
Winter  flow. — Channel  is  blocked  with  ice  during  winter  months. 
Diversion. — ^W^ater  sujSicient  to  irrigate  approximately  1,000  acres  near  Pryor,  about 

30  miles  above  this  station. 

The  following  discharge  measurement  was  made  by  W.  A.  Lamb: 
September  13, 1911:  Gage  height,  4  feet;  discharge,  23  second-feet. 

Daily  gage  height,  in/eetj  o/Fryor  Creek  near  Cohwrn^  Mont. y  for  1911. 
[John  A.  Hoyt,  observer.] 


Day. 

Sept. 

Oct. 

Nov. 

Dec.    1 

4.04  1 

4.04 

4.04 

4.04 

4.04 

4.04 
4.04 
4.04 
4.04 
4.02 

4.02 
4.02 
4.02 
4.02 
4.02 

Day. 

Sept. 

Oct. 

Nov. 

Dec 

1 1 

2 

4.00 
4.00 
4.00 
4.00 
4.00 

4.02 
4.02 
4.01 
4.01 
4.01 

4.01 
4.01 
4.01 
4.01 
4.02 

4.02 
4.02 
4.02 
4.02 
4.02 

16 

4.00 
4,00 
4.00 
4.00 
4.01 

4.00 
4.01 
4.01 
4.02 
4.02 

4.01 
4.01 
4.00 
4.00 
4.00 

4.00 
4.00 
4.00 
4.02 
4.02 

4.02 
4.02 
4.01 
4.01 
4.01 

4.01 

4.01 
4.01 
4.03 
4.03 
4.03 

4.02 
4.02 
4.02 
4.03 
4.03 

4.04 
4.04 
4.04 
4.04 
4.04 

4.04 
4.04 
4.04 
4.04 
4.04 

4.02 

17 

3 ; 

4 1 

18 

19 

5 

20 

6 

4.00 
4.00 
4.00 
4.00 
4.00 

4.00 
4.00 
4.00 
4.00 
4.00 

21 

7 

22 

8 

23 

..... 

0 

24 

4.08 

10 

25 

4.08 

11 

26 

4.08 

12 

27 

4.03 

13 

28 

4.03 

14 

4.01 
4.00 

29 

4.03 

d5 

30 

4.03 

31 
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FIEYO&  OBSXS  AT  HTnTTLBT,  KOVT. 

Location.— In  the  SW.  J  sec.  25,  T.  2  N.,  R.  27  E.,  at  the  steel  highway  bridge  half  a 
mile  from  the  railroad  station  at  Huntley. 

Eecords  available.— August  6,  1904,  to  December  31,  1911. 

Drainage  area. — 800  square  miles. 

Gage. — Chain;  installed  June  16,  1906,  at  the  highway  bridge  crossing  the  new  chan- 
nel, into  which  the  creek  was  at  that  time  turned  by  the  United  States  Reclama- 
tion Service;  datum  unchanged  since  1906. 

Channel. — ^Bed  composed  of  clay  and  gravel  and  may  change  somewhat;  banks  steep 
and  uniformly  graded,  clean,  and  not  subject  to  overflow;  current  moderate. 

Discharge  measurements. — Made  from  the  bridge  to  which  the  gage  is  attached. 

Winter  flow. — Stream  freezes  over  during  the  winter  months. 

Diifdunrge  measurements  ofPryor  Creek  at  Huntley  y  Mont.j  in  1911. 


Date. 

Hydrogrspber. 

i^t. 

charge. 

Date. 

Hydrographer. 

Gage 
height. 

DIs- 
chargB. 

July  % 

W.  A,  T-fwnh 

Feet. 
1.38 
1.38 
a90 
a90 

Sec.-ft' 

45 

47 
5.5 
6.0 

Aug.  10 

Sept.  11 

j  Nov.  16 

B.E.Jon«8 1.31 

R.Richards 1.30 

Sec.'ft. 
36 

do 

B.E.  Jones 

18 
23.3 

do 

Ddiy  gage  height ,  in  feet,  ofPryor  Creek  at  HurUleyy  Mont.,  for  1911. 
[Arthur  Foster,  observer.] 


Day. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

1.10 
1.10 
1.10 
1.08 
1.05 

1.04 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
0.90 
0.88 
0.88 

0.88 
0.88 
0.88 
0.90 
0.85 

0.92 
0.90 
0.95 
0.98 
0.88 

1.05 
1.00 
1.04 
1.00 
0.05 
0.25 

Aug. 

0.95 
0.88 
1.02 
1.05 
0.96 

1.00 

"i.'is' 

1.20 
1.10 
1.10 
1.10 
1.06 

1.10 
1.05 
1.10 
1.05 
1.15 

1.20 
1.15 
1.22 
1.20 
1.15 
1.20 

Sept. 

Oct. 

Nov. 

1.30 
1.30 
1.30 
1.50 
1.50 

1.60 
1.66 
1.66 
1.85 
1.85 

1.85 
1.85 
1.85 
1.85 
1.85 

**i.'36* 
1.40 
1.40 
1.45 

1.50 
1.50 
1.45 
1.45 
1.40 

1.40 
1.35 
1.30 
1.35 
1.40 

Dec. 

1 

1.40 
1.50 
1.50 

i.eo 

1.70 

1.70 
1.90 
2.10 
2.75 
2.76 

2.76 
2.76 
2,76 
2.76 
2.76 

2.76 
2.76 
2.75 
2.75 
2.75 

2.75 
2.75 
2.75 
2.75 
2.75 

2.75 
2.75 
2.75 
2.75 
3.8 
6.7 

4.8 
4.8 
4.8 
4.8 
4.6 

4.2 

4.2 

4.2 

4.10 

4.0 

4.0 
4.2 
4.0 
4.2 
4.3 

4.3 
4.6 
4.6 
4.6 
4.6 

4.3 
4.3 
4.3 
4.1 
4.1 

4.1 
4.1 
4.1 

4.2 
4.2 
4.2 
4.2 
4.2 

4.8 
5.2 
7.2 

"*2.*66' 
2.15 
2.00 
2.00 

1.80 
1.70 
1.50 
1.50 
1.60 

1.50 
1.50 
1.50 
1.60 
1.50 

1.50 
1.50 
1.80 
1.75 
1.70 
1.70 

1.52 
1.48 
1.48 
1.45 
1.46 

1.42 
1.42 
1.42 
1.42 
1.40 

1.40 
1.40 
1.40 
1.40 
1.40 

1.38 
1.86 
1.36 
1.35 
1.40 

1.40 
1.40 
1.40 
1.45 
1.60 

1.60 
1.50 
1.45 
1.40 
1.40 


1.40 
1.40 
1.40 
1.38 
1.88 

1.38 
1.35 
1.35 
1.35 
1.35 

1.35 
1.32 
1.32 
1.30 
1.30 

1.30 
1.35 
1.30 
1.32 
1.32 

1.30 
1.30 
1.28 
1.28 
1.32 

1.50 
1.80 
2.00 
1.60 
1.15 
1.65 

1.50 
1.75 
1.50 
1.50 
1.46 

1.35 
1.35 
1.30 
3.20 
1.75 

1.55 
1.50 
1.40 
1.40 
1.40 

1.40 
1.35 
2.10 
1.45 
1.25 

1.25 
1.20 
1.20 
1.18 
1.15 

1.18 
1.15 
1.15 
1.15 
1.05 

1.16 
1.20 
1.15 
1.20 
1.16 

1.20 
1.15 
1.20 
1.20 
1.20 

1.20 
1.20 
1.20 
1.20 
1.20 

1.20 
1.18 
1.18 
1.20 
1.18 

1.18 
1.18 
1.25 
1.23 
1.20 

1.20 
1.18 
1.15 
1.15 
1.15 

1.10 
1.10 
1.20 

1.31 
1.30 
1.30 
1.30 
1.28 

1.28 
1.28 
1.28 
1.28 
1.30 

1.30 
1.31 
1.28 
1.30 
1.30 
1.30 

1.40 

2 

1.40 

3 

1.40 

4 , 

1.40 

5 

1.40 

6 

1.40 

7 

1.40 

8 

1.40 

9 

1.38 

10 

1.38 

U 

1.38 

B 

1.35 

13 

1.35 

14 

1.35 

15 

16 

1.35 
1.36 

17 

1.40 

18 

1.42 

19 

20 

1.50 
1.50 

21 

1.63 

22 

1.58 

23 

1.60 

34 

25 

1.70 
1.70 

26 

1.70 

27 

28 

29 

1.70 
1.70 
1.65 

» 

1.65 

31 

1.65 

NoTX.— Oage  height  distorted  by  toe  Jan.  1  to  Mar.  12  and  Nov.  4  to  Dec.  31. 
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176  SUBFACE  WATEB  SUPPLY,  1911,  PAKT  VT. 

Daily  discharge^  in  second-feet j  ofPryor  Creek  at  HunUeyy  Mont.,  for  1911. 


Day. 

Mar. 

Apr. 

May. 

June. 

67 
85 
57 
57 
52 

42 
42 
38 
272 
85 

62 
57 
47 
47 

47 

47 
42 
129 
52 
34 

34 

29 
29 
27 
24 

27 
24 
24 
24 

16 

July. 

Aug. 

Sept. 

Oct, 

Nov. 

1 

22 
22 
22 
22 
22 

30 
60 
100 
126 
150 

175 
194 
136 
116 
116 

91 
79 
67 
57 
68 

57 
67 
57 
57 
57 

67 
67 
91 
85 
79 
79 

69 
66 
56 
52 
52 

49 
42 
49 
49 
47 

47 
47 
47 
47 
47 

46 
42 
42 
42 
47 

47 
47 
47 
62 
67 

57 
57 
62 
47 
47 

47 

47 
47 
45 
45 

45 
42 
42 
42 
42 

42 
40 
40 
38 
38 

38 
42 
38 
40 
40 

38 
38 
36 
36 
40 

67 
91 
116 
68 
24 
62 

20 

20 
18 
16 

15 
12 
12 
12 
12 

12 

12 
6.0 
5.2 
6.2 

5.2 
6.2 
5.2 
6.0 
4.0 

7.2 
6.0 
9.0 
11 
5.2 

15 
11 
14 
11 

6 

6 

6 
2 
9 
6 
3 

5 
10 
16 
20 
26 

23 
21 
19 
16 
13 

17 
9 
9 
9 
6 

9 
6 
9 
6 
13 

17 
13 
19 
17 
13 
17 

13 
17 
13 
17 
13 

17 
13 
17 
17 
17 

17 
16 
16 
16 
16 

16 
15 
15 
16 
15 

15 
15 
19 
17 
15 

15 
14 

11 
11 
11 

8 
8 
15 
15 
15 

16 
16 
17 
17 
18 

18 
19 
19 
20 
21 

22 
21 
21 
21 
20 

20 
20 
20 
20 
21 

20 
21 
18 
20 
20 
20 

20 

2 

20 

3 

20 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 4. 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 

NoTE.~I>aIlv  discharge  detennined  as  follows:  Mar.  12  to  July  25.  from  curve  parallel  to  1910  curve 
but  i)oorly  demied;  July  25  to  Aug.  9  and  Sept.  12  to  Nov.  3,  by  Indirect  method  for  shifting  channels; 
Aug.  10  to  Sept.  11,  from  curve  poorly  defined.  Discharge  inteipolated  for  days  for  which  gage  heights 
are  missing. 

Monthly  discharge  ofPryor  Creek  at  Huntley y  Mont. ,  for  1911. 
[Drainage  area,  800  square  miles.] 


Month. 


January 

February... 

March 

April 

May 

June 

July 

August 

September. 

October 

November.. 
December.. 


The  year. 


Discharge  in  second-feet. 


Maximum. 


194 
59 
116 
272 
20 
26 
19 
22 


272 


MinitmiTn. 


Mean. 


a20 

a22 
77 
49.3 
46.6 
53.6 
10.5 
12.4 
15.2 
18.3 

a20 

a20 


Per 
square 
mile. 


0.026 
.028 
.096 
.062 
.058 
.067 
.013 
.016 
.019 
.023 
.025 
.025 


.038 


Run-off. 


Depth  in 

inches  on 

drainage 

area. 


0.03 
.08 
.11 
.07 
.07 
.07 
.02 
.02 
.02 
.08 
.03 
.08 


.53 


Total  in 
acie-feet. 


1,230 

1,220 

4,730 

2,030 

2,870 

3,190 

646 

762 

904 

1,130 

1,100 

1,230 


22,000 


Aoco- 
racy. 


a  Estimated. 
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WZH3>  BTVZB  AT  DVBOZS,  WTO. 

Location.-^At  Dubois,  in  sec.  7,  T.  41  N.,  R.  106  W.,  just  below  the  mouth  of  Horae 

Greek,  the  nearest  tributary. 
Records  available. — ^August  4,  1910,  to  December  81, 1911. 
Drainage  area. — ^Not  measured. 
Gage. — Vertical  stafif. 
Channel. — Data  too  meager  to  determine. 
Diachazge  measurenaents. — ^Made  by  wading. 
Winter  flow. — Springs  keep  the  river  open  during  the  winter  months. 
Divendons. — ^A  number  of  irrigation  ditches  divert  water  above  the  station. 
Aiocuracy. — Sufficient  dischaige  measurements  have  not  been  made  to  afford  a  basis 

for  estimates  of  flow. 
Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

Discharge  mecuuremenU  of  Wind  River  at  Dubois ^  Wyo,,  in  1911. 


Date. 

Hydrographer. 

Owe 

height. 

Dis- 
ohazKe. 

lur   7 

O.  M.  Wiminer 

Fut. 
6.15 
6.56 
5.90 

8ee.-/L 
318 

do           - 

444 

Nor     5 

'H.*B.Waha 

174 

11. 

12. 
13. 
14. 
15. 


Daily  gage  height,  in  feet,  of  Wind  River  at  Dubois,  Wyo.,for  1910. 
[Earl  French,  obseryer.] 


Day. 


Aug. 


6.0 
6.0 

5.05 
5.05 
5.05 
5.05 
5.05 

5.0 

6.0 

6.0 

5.05 

5.95 


1 


Sept. 

Oct. 

Nov. 

5.85 

5.8 

5.8 

6.85 

5.8 

5.8 

5.85 

5.8 

6.8 

5.85 

5.8 

6.8 

5.85 

5.8 

6.6 

5.85 

5.8 

5.7 

5.8 

6.8 

6.85 

5.8 

5.8 

6.8 

5.85 

5.8 

5.8 

6.85 

6.8 

6.8 

5.85 

6.8 

6.75 

5.0 

6.8 

6.75 

1    6.0 

6.0 

6.75 

6.85 

6.8 

6.7 

6.85 

5.8 

6.65 

Bay. 


16 
17 
18 
19. 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 


Aug. 

Sept. 

Oct. 

Nov. 

5.0 

5.8 

5.8 

5.7 

5.95 

5.8 

5.8 

5.0 

6.0 

5.8 

5.8 

5.05 

5.0 

5.8 

5.8 

5.0 

5.0 

5.8 

5.8 

6.06 

5. 85 

5.8 

5.8 

6.06 

5.0 

5.85 

5.8 

5.86 

5.85 

5.85 

5.8 

6.75 

5.85 

5.8 

5.8 

6.8 

6.8 

6.8 

5.8 

6.8 

6.85 

5.85 

5.8 

6.76 

5.80 

6.85 

5.8 

6.76 

5.85 

5.8 

5.7 

6.7 

5.85 

5.75 

6.7 

6.75 

5.S6 

5.75 

5.65 

6.86 

5.85 

6.7 

8173°— wsp  306—14- 


-12 
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Daily  gage  height,  in  feet,  of  Wind  River  at  DuboiSf  Wyo.,for  1911, 
[Earl  Frenofa,  observer.] 


Day. 


Jan. 


Feb. 


ICar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oet. 


Nov. 


Dec. 


1. 
2. 
3. 
4. 

6., 

«. 
7.. 
8.. 
9.. 
10. 

11.. 
12.. 
13.. 
14.. 
16.. 

16.. 
17.. 
18.. 
19., 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 


6.70 
5.80 
6.70 
6.70 
5.60 


5.60 
6.60 
6.60 
6.55 
6.60 

6.50 
6.65 
6.55 
6.56 
5.56 

6.60 
6.50 
6.55 
6.55 
5.56 

6.50 
6.60 
6.55 
6.60 
5.60 

6.60 
6.60 
6.60 
6.60 
6.60 
5.60 


5.66 
6.56 
6.60 
6.60 
5.60 

6.60 
6.60 
6.66 
6.60 
6.66 

6.66 
6.55 
6.57 
6.60 
6.66 

6.66 
6.60 
6.50 
6.66 
6.60 

5.60 
6.50 
6.50 
6.60 
6.50 

6.60 
6.60 
6.60 


6.66 
6.56 
6.55 
6.55 
5.66 

5.66 
5.60 
5.66 
6.56 
6.65 

6.66 
6.60 
6.60 
6.65 
6.66 

6.66 
6.66 
5.66 
6.66 
6.66 

6.65 
6.60 
6.66 
6.66 
6.66 

6.60 
6.66 
6.70 
6.66 
6.66 
6.66 


6.66 
6.70 
6.76 
6.70 
6.60 

6.60 
6.60 
6.60 
6.60 
6.60 

6.60 
6.60 
6.66 
6.66 
5.65 

5.65 
5.66 
6.65 
6.70 
6.65 

6.70 
6.65 
6.66 
6.65- 
6.66 

6.80 
6.90 
6.80 
6.90 
6.80 


6.70 
6.80 
6.75 
6.80 
6.00 

6.20 
6.15 
6.20 
6.60 
6.32 

6.18 
6.20 
6.42 
6.60 
6.96 

6.06 
6.82 
6.68 
6.55 
6.40 

6.36 
6.60 
6.58 
6.85 
7.05 

7.20 
6.95 
6.70 
6.82 
6.80 
7.12 


7.90 
8.25 
8.16 
8.36 
8.60 

8.66 
8.85 
9.20 
9.05 
8.40 

8.86 
9.30 
9.85 
9.65 
9.70 

10.20 
10.05 
10.60 
9.95 
9.90 

9.86 
9.50 
9.00 
8.85 
8.45 

8.36 
8.20 
8.10 
8.05 
8.16 


8.06 
7.95 
7.76 
7.85 
7.80 

7.80 
7.70 
7.75 
7.45 
7.26 

7.30 
7.26 
7.20 
7.15 
7.18 

7.20 
7.17 
7.10 
7.10 
6.96 

6.92 
6.92 
6.88 
6.76 
6.78 

6.80 
6.75 
6.65 
6.60 
6.58 
6.60 


6.60 
6.46 
6.40 
6.38 
6.36 

6.30 
6.30 
6.32 
6.28 
6.25 

6.26 
6.25 
6.22 
6.22 
6.18 

6.18 
6.15 
6.16 
6.42 
6.10 

6.12 
6.08 
6.05 
6.02 
6.00 

6.02 
6.02 
6.00 
5.98 
6.95 
6.95 


6.95 
6.95 
6.95 
6.95 
6.98 

6.08 
6.05 
6.05 
6.02 
6.00 

6.00 
6.02 
6.15 
6.05 
6.02 

6.00 
6.98 
6.95 
6.96 
6.98 

6.98 
6.96 
6.95 
6.96 
6.95 

6.95 
6.95 
5.95 
5.96 
6.95 


5.98 
6.10 
6.05 
6.02 
6.00 

6.00 
6.00 
6.98 
6.95 
5.95 

5.96 
5.96 
6.95 
6.96 
6.96 

6.92 
6.88 
6.82 
6.72 
6.70 

6.75 
6.80 
6.82 
6.82 
6.86 

6.82 
6.75 
6.70 
6.70 
5.68 
6.68 


6.68 
6.70 
6.82 
6.88 
5.92 

5.80 
6.70 
6.92 
6.88 
6.90 

6.88 
6.88 
6.82 
6.88 
6.90 

6.90 
6.88 
6.90 
6.85 
6.88 

5.85 
6.88 
6.86 
6.85 
6.82 

6.80 
5.75 
6.76 
5.80 
6.80 


6.80 
6.  75 
6.75 
6.W) 
5.85 

5.85 
5.90 
B.90 
S.SS 
5.S5 

5-85 
6.W 
5-M) 
5.80 
5.80 

5.80 
5.88 
5.80 
6.80 
5.80 

5.80 
5.80 
5.80 
5.80 
5.80 

5.80 
5.80 
6.80 
5.80 
5.  SO 
5.80 


WUD  RIVEK  AT  RIVEBTON,  WTO. 

Location. — At  highway  bridge  in  sec.  2,  T.  1  S.,  R.  4  E.,  three-fourths  of  a  mile  east 
of  Riverton  and  three-fourths  of  a  mile  above  its  junction  with  Little  Wind  River. 

Becords  available. — May  15  to  November  11,  1911.  From  May  14, 1906,  to  Novem- 
ber 1,  1908,  a  station  was  maintained  at  Walker's  ferry,  about  1  mile  above  the 
present  station.  As  no  streams  enter  between,  the  records  at  the  two  points  are 
comparable. 

Drainage  area. — ^2,090  square  miles  (measured  from  Land  Office  map). 

Oage. — Chain  gage. 

ChanneL— Shifting  after  high  water. 

Discharge  measurementB. — ^Made  from  bridge. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months. 

Diversions. — Prior  to  July  1,  1912,  there  were  adjudicated  diversions  of  34  second- 
feet  from  Wind  River  above  the  station,  and  of  91  second-feet  from  tributaries 
entering  above. 

Accuracy. — Conditions  are  fovorable  for  accurate  results  and  the  estimates  should  be 
reliable. 

Ck>operation. — Station  maintained  in  cooperation  with  the  State  engineer. 
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Date. 

^x. 

I>l9. 
oharise. 

Date. 

'    Hydrographer. 

heS^t. 

Dis- 
charge. 

May  15 

Jane    7 
10 

Fletcher  and  Klngdon. 

E.O.Chrirttaiiseii 

do 

do 

Feet, 
6.00 
7.90 
8.50 

10.50 

See.-ft. 
1,460 
4,980 
5,920 

11,100 

July    1 

19 

Oct.   16 

R.  H.  Fletcher 

Feet. 
8.11 
7.80 
4.73 

*1;4 

do 

a.  H.  Russell 

*'^ 

17 

Daily  gage  heighty  in  feet,  of  Wind  River  at  Riverton,  Wyo.,for  1911, 
[Frances  Ferls,  obserrer.] 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Day. 

May. 

June. 

July. 

7.60 
7.70 
7.80 
7.80 
7.70 

7.60 
7.60 
7.50 
7.30 
7.30 

7.20 
7.20 
7.00 
6.86 
6.65 
6.70 

Aug.]  Sept 

Oct.  ,Nov. 

1.... 

6.70 
7.30 
7.50 
7.60 
7.90 

8.10 
&20 
&50 
8.60 
8.40 

8.00 
8.30 
9.00 
9.50 
9.50 

8.50 
8.40 
8.10 
8.00 
8.10 

8.30 
8.30 
8.40 

&ao 

8.10 

7.70 
7.60 
7.50 
7.60 
7.60 

6.55 
6.56 
6.45 
6.35 
6.20 

6.36 
6.15 
6.00 
5.90 
5.90 

6.96 
5.96 
6.00 
6.00 
6.96 

6.40 
6.40 
6.46 
6.66 
5.60 

6.56 
5.55 
5.55 
5.40 
5.30 

5.10 
4.90 
4.92 
4.91 
4.98 

4.82 
4.96 
5.06 
4.98 
4.92 

4.96 
4.92 
4.92 
4.82 
4.92 

4.88 
4.80 
4.77 
4.73 
4.73 

4.52 
4.64 
4.60 
4.58 
4.50 

4.50 
4.51 
4.48 
4.48 
4.54 

4.48 

16.... 
17.... 
18.... 
19.... 
30.... 

21.... 
22.... 
23.... 
24.... 
26.... 

36.... 
27.... 
28.... 
29.... 
30.... 
81.... 

6.40 
6.25 
6.06 
5.98 
5.70 

5.50 
6.40 
5.50 
5.80 
6.16 

6.40 
6.50 
6.30 
6.10 
6.00 
6.10 

9.80 
10.10 
10.10 
10.30 
10.20 

10.00 
10.00 
9.90 
9.70 
9.40 

8.80 
8.60 
8.60 
8.40 
8.40 

6.06 
0.06 
6.00 
6.10 

4.96 
4.92 
4.88 

4.78 

1 
4.73  1 

2.... 

4.70  ' 

8.... 

4.70  ; 

4.... 

4.68  ' 

5.... 

6. 10     4. 78 

4.68  1 

6.... 

6.10 
6.10 
6.05 
5.90 
5.80 

6.70 
6.60 
6.50 
5.40 
5.40 
6.30 

4.72 
4.62 
4.65 
4.09 
4.68 

4.70 
4.68 
4.68 
4.66 
4.72 

4.66  ' 

7.... 

4.40  ' 

8.... 

4.55    

9 

4.61    

10.... 

4.60   

11.... 

.«,! 

12.... 

4.62 

13.... 

4.61  ' 

14 

4.58     

15....    6.10 

4.52    

4.ei  j 

Daily  discharge,  in  sec/ynd-feet,  of  Wind  River  at  Riverton,  Wyo.,for  1911. 


Day. 

May. 

June. 

2,470 
3,540 
3,940 
4,150 
4,780 

5,200 
5,410 
6,080 
6,310 
5,850 

4,990 
5,630 
7,270 
8,520 
8,520 

9,280 
10,100 
10,100 
lOJOOO 
10,300 

9,800 
9,800 
9,540 
9,030 
8,270 

6,790 
6,310 
6,310 
5,850 
5,850 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

6,080 
6.850 
5,200 
4,900 
5,200 

6,410 
5,630 
6,850 
5,410 
6,200 

4,360 
4,150 
3,940 
3,940 
3,940 

4,150 
4,360 
4,570 
4,570 
4,360 

4,150 
4,150 
3,940 
3,540 
3,640 

3,350 
3,350 
2,980 
2,720 
2,390 
3,470 

2,240 
2,240 
2,080 
1,940 
1,730 

1,870 
1,600 
1,470 
1,350 
1,350 

1,410 
1,410 
1,470 
1,470 
1,410 

1,540 
1,540 
1,470 
1,600 
1,600 

1,600 
1,600 
1,540 
1,350 
1,240 

1,140 
1,050 
970 
895 
895 
825 

895 

895 

932 

1,100 

1,050 

1,030 

1,030 

1,030 

895 

825 

700 
595 
605 
600 
635 

620 
605 
586 
441 
441 

614 
473 
485 
501 
497 

505 
497 
497 
489 
514 

550 

620 
672 
635 
606 

625 

605 
605 
559 
605 

586 
550 
536 
514 
514 

518 
505 
605 
497 
497 

448 
400 
448 
469 
465 

465 
473 
469 
458 
437 
434 

437 

2 

444 

3 

489 

4 

458 

5 

430 

6 

430 

7 

434 

8 

424 

9 

424 

10 ! 

444 

11 

434 

12 

13 

14 

15 

1,600 

2,010 
1,800 
1,540 
1,350 
1,140 

970 

895 

970 

1,240 

1,660 

2,010 
2,160 
1,870 
1,600 
1,470 
1,600 

16 

17 

18 

19 

20 

21 

22.                                 

23 

24 

25 

3$ 

27 

28 

25 

30 

31 

Non.'Dany  dtocharga  determined  from  a  well-deflned  ratfai^  curve. 
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Monthly  discharge  of  Wind  River  at  RiverUm,  Wyo.,for  1911, 


Month. 


May  15-31 

June 

July 

August 

September 

October 

November  1-11 . 
December 


The  period . 


Discharge  in  second-faet. 


Maximum. 


2,160 
10,600 
6,080 
2,240 
1,100 
672 


Vfailtnnm- 


895 
2,470 
2,390 
825 
441 
400 
424 


1,520 

7,020 

4,310 

1,480 

683 

525 

439 


Run-off. 


Total  in 
acre-feet. 


51,300 
418,000 
265,000 
91,000 
40,600 
32,300 
9,890 


908,000 


Accu- 
racy. 


BIOHO&ir  RIVER  AT  TKEBXOPOLIS,  WTO. 

Location. — In  sec.  19,  T.  43  N.,  R.  95  W.,  on  the  public  highway  bridge  between 
Thermopolis  and  the  Thermopolis  Hot  Springs. 

BecordB  available.— May  28,  1900,  to  December  31,  1905;  June  30,  1910,  to  Decem- 
ber 31, 1911. 

Drainage  area. — 8,180  square  miles. 

Oage. — Staff,  fastened  securely  to  the  downstream  side  of  the  middle  pier;  datum 
unchanged. 

Channel. — ^The  bed  of  the  stream  is  composed  of  rock  and  gravel,  and  is  practically 
permanent. 

Discharge  measurements. — ^Made  from  the  highway  bridge. 

Winter  flow. — Little  affected  by  ice. 

Diversions. — Irrigation  is  carried  on  extensively  on  the  tributaries  of  Bighorn  River, 
but  not  from  the  river  itself. 

Discharge  jneasurements  of  Bighorn  River  at  Thermopolis,  Wyo.y  in  1911. 
Hydrographer. 


Date. 

May 

24 

June 

23 

Aug. 

2 

3 

28 

Oct. 

W.A.Lamb. 
R.  Richards.. 
B.E.  Jones... 

do 

do 


Gaee 
heiSt. 

Pis. 
charge. 

Feel. 

Sec.^t. 

2.05 

l,6'.:i) 

10.05 

15.4i'«> 

2.38 

2,3:i<» 

2.39 

2.34(» 

1.10 

74^ 
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Daily  gage  height,  in  feet,  of  Bighorn  River  at  Thermopolis,  Wyo.,for  1911, 
[Samuel  Ndaon,  obaerrer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.8 
1.8 
1.0 
1.0 

1.0 
1.0 
1.0 

1.4 
1.4 
1.4 
1.4 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.1 
l.l 
1.2 

1.2 
1.0 
1.0 
1.0 
1.0 

1.2 
1.2 
1.3 
1.8 
1.3 

1.2 
1.2 
1.0 
1.1 
1.1 
1.1 

1.0 
1.0 
0.9 
0.9 
1.0 

1.0 
1.2 
1.0 
0.9 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

0.9 
0.9 
0.9 
0.7 
0.8 

0.8 
1.0 
0.9 
1.1 
1.0 

1.0 
0.9 
1.0 
1.1 
1.1 

1.4 
1.3 
1.3 
1.2 
1.2 

1.2 
1.6 
2.0 
2.0 
2.3 

2.5 

2.3 
2.0 
2.0 
1.8 

1.4 
2.2 
2.8 
2.7 
2.6 

2.4 
2.0 
2.3 
2.0 
2.3 

2.6 

2.7 
2.8 
2.8 
2.8 
2.7 

2.6 
2.8 
4.9 
4.3 
4.3 

6.3 
5.8 
6.0 
6.5 
7.0 

5.6 
5.7 
6.0 
7.6 
8.4 

9.0 
9.9 
10.8 
11.6 
11.0 

10.5 
10.2 
10.1 
9.8 
9.0 

6.G 
5.9 
5.8 
5.6 
5.3 

5.1 
5.4 
5.0 
4.8 
4.7 

4.7 
4.7 
4.8 
5.0 
4.7 

4.3 
8.7 
3.5 
3.5 
3.5 

3.5 
3.6 
3.8 
3.8 
3.9 

3.8 
3.7 
3.5 
3.4 
3.3 

3.2 
3.1 
3.0 
2.9 
2.6 
2.4 

2.2 
2.4 
2.2 
2.2 
2.3 

2.4 
2.3 

2.2 
2.0 
1.95 

1.95 

2.0 

1.95 

2.0 

2.0 

1.95 

2.2 

2.25 

2.3 

2.0 

1.95 

1.9 

1.9 

1.8 

1.7 

1.6 

1.6 

1.55 

1.5 

1.3 

1.2 

1.2 
1.3 
1.3 
1.4 
1.5 

1.4 

1.45 
1.5 
1.5 
1.5 

1.4 
1.2 
1.0 
1.1 
0.9 

1.0 
1.0 
1.0 
0.9 
0.9 

0.9 

0.95 

0.8 

0.8 

0.8 

0.75 

0.75 

0.7 

0.7 

0.7 

0.75 

0.75 

0.8 

1.0 

1.0 

1.1 
1.2 
1.2 
1.2 
.  1.25 

1.3 
1.3 
1.2 
1.2 
1.3 

1.3 
1.3 
1.2 
1.1 
1.1 

0.9 
0.8 
1.0 
1.0 
1.0 

1.0 

1.0 

1.1 

1.05 

0.95 

9.95 

0.95 

2 

0.95 

3 

0.95 

4 

1.0 

5 

1.0 

6 

1.0 

0.8 

8     .       ... 

0.9 

9 

0.9 

10 

0.7 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
0.9 
0.9 
0.9 
0.9 

0.9 
0.9 
0.9 
0.9 
0.9 
1.0 

1.1 

11 

1.2 

12 

1.3 

13 

1.5 

14 

1.2 

15 

1.1 

16 

1.1 

17 

1.1 

18 

1.1 

19 

20 

21 

22 

21 

24 

25 

26 

27 

28 

29 

30 

31 

Note.— Gage  heights  Jan..  Feb.,  Mar.  and  Apr.  7  distorted  by  ice. 
Daily  discharge,  in  eecond-feet,  of  Bighorn  River  at  ThermopoliSy  Wyo.,for  1911. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

I 

660 
660 
590 
590 
660 

660 
660 
660 
590 
660 

660 
660 
660 
660 
660 

590 
590 
500 
450 
520 

520 
660 
590 
730 
660 

660 
590 
660 
730 
730 

970 
890 
890 
810 
810 

810 
1,160 
1,660 
1,660 
2,110 

2,430 
2,110 
1,660 
1,6G0 
1,390 

970 
1,960 
2,910 
2,750 
2,500 

2,270 
1,660 
2,110 
1,660 
2,110 

2,590 
2,750 
2,910 
2,910 
2,910 
2,750 

2,590 
2,910 
6,430 
5,410 
5,410 

7,110 
71960 
8,300 
9,160 
10,000 

9,320 
7,790 
8,300 
10,800 
12,400 

13,500 
15,100 
16,700 
18,000 
17,100 

16,200 
15,700 
15,500 
14,900 
13,500 

9,320 
8,130 
7,960 
7,620 
7,110 

6,770 
7,280 
6,000 
6,2C0 
6,090 

6,090 
6,090 
6,260 
0,600 
6,090 

5,410 
4,390 
4,050 
4,050 
4,050 

4,050 
4,220 
4,560 
4,560 
4,730 

4,560 
4,390 
4,050 
3,880 
3,710 

3,550 
3,390 
3,230 
3,070 
2,500 
2,270 

1.960 
2,270 
1,9C0 
1,960 
2,110 

2,270 
2,110 
1,960 
1,660 
1,590 

1,590 
1,660 
1,590 
1,660 
1,660 

1,590 
1,960 
2,040 
2,110 
1,660 

1,590 
1,520 
1,520 
1,390 
1,270 

1,160 
1,160 
1,110 
1,060 
890 
810 

810 
890 
890 
970 
1,060 

970 
1,020 
1,060 
1,060 
1,060 

970 
810 
660 
730 
500 

660 
660 
660 
500 
500 

590 
625 
520 
520 
520 

485 
485 
450 
450 
450 

485 
485 
520 
660 
660 

730 
810 
810 
810 
850 

890 
890 
810 
810 
890 

890 
890 
810 
730 
730 

590 
520 
660 
660 
660 

660 
660 
730 
095 
G25 
625 

625 

2 

625 

3 

625 

4 

660 

5 

660 

6 

660 

520 

8 

500 

9 

500 

10 

730 

11 

810 

12 

890 

13 

1,060 

14 

810 

15 

730 

16 

730 

17 

730 

18 

730 

19...                             

720 

20 

710 

21 

700 

22 

690 

23...                                      .     ... 

680 

24 

660 

25...                .         .                  

610 

as 

620 

27 

580 

28... 

570 

29 

560 

»-.. 

550 

31 

Note.— Dafly  discharge  determined  from  a  rating  curve  fairly  well  defined  between  650  and  17,000  seoond- 
feet    Discharge  estimated  Apr.  7  and  Nov.  19  to30. 
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Monthly  discharge  of  Bighorn  River  at  Thermopolitf  Wyo.,/or  1911, 
[Drainage  area,  8,180  square  miles.} 


Month. 


January 

February. . . 

March 

April 

May 

June 

July 

August 

September.. 

October 

November. . 
December.. 


The  year. 


Discharge  in  second-Drat. 


Maximum. 


810 
2,910 
18,000 
7,280 
2,270 
1,060 

800 
1,060 


18,000 


Minimum. 


450 
810 
2,590 
2,270 
810 
450 
485 
520 


Mean. 


0  500 

0  600 

a600 

637 

1,900 

10,300 

4,740 

1,640 

727 

718 

678 

a550 


1,970 


Per 
square 
mile. 


0.061 
.061 
.073 
.078 
.232 

1.26 
.579 
.200 


.083 
.067 


.240 


Runoff. 


Depth  in 

incneson 

drainage 

area. 


a07 
.06 
.06 
.09 
.27 

1.41 
.67 
.23 
.10 
.10 
.09 
.08 


3.25 


Total  in 
acre-fleet. 


30,700 
27,800 
36,900 
37,900 
117,000 
613,000 
291,000 
101,000 
43,300 
44,100 
40,300 
33.800 


1,420,000 


Aocu- 
racy- 


a  Estimated. 
BiaHOHXr  RIVBH  NEAB  EABBIV,  MOBTT. 

Location.— In  the  SW.  J,  sec.  13,  T.  1  S.,  R.  33  E.,  at  the  bridge  of  the  Burlington  & 

Missouri  River  Railroad,  about  half  a  mile  above  the  junction  of  Bighorn  and 

Little  Bighorn  rivers,  2  miles  from  Hardin,  Mont. 
Becords  available.— June  16,  1904,  to  December  31,  1911. 
Drainage  area. — 20,700  square  miles. 
Gage. — ^A  chain  attached  to  west  span  of  railroad  bridge;  datum  unchanged  since 

August  10,  1905. 
Channel. — Composed  of  gravel;  free  from  vegetation. 
Discharge  measurementB. — Made  from  railroad  bridge. 
Winter  flow.— Affected  by  ice. 
Diversions. — Water  is  diverted  a  few  miles  above  the  station  by  a  private  irrigation 

company  to  irrigate  land  on  the  west  side  of  the  river. 

Discharge  measurements  of  Bighorn  River  near  Hardin^  Mont.,  in  1921, 


Date. 


May  16 

July  26 
Sept.   4 


Hydrographer. 


W.A.Lamb. 
B.  E.Jones... 
W.A.Lamb. 
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Daily  gagf  height,  infeet^  of  Bighorn  River  near  Hardin,  Mont.,  for  1911, 
[B.  R.  Kean,  observer.] 


I>aj. 

Mar. 

Apr. 

May. 

lUXM. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

1 

2.0 

2.85 

8.0 

3.0 

3.0 

2.9 

2.S5 

2.9 

2.9 

3.0 

8.0 
2.95 
3.0 
8.0 
3.0 

2.8 
2.7 
2.7 
2.6 
2.0 

2.8 
2.9 
2.0 
2.0 
8.0 

8.0 
8.0 
3.0 
8.0 
2.8 

8.0 
8.15 
3.1 

3.0 
3.0 

2.05 

3.0 

3.0 

3.2 

3.3 

8.56 

8.7 

3.7 

3.7 

3.55 

3.85 

4.3 

4.2 

4.2 

4.1 

4.1 
4.0 
3.8 
3.8 
3.8 

8.8 
3.1 
4.5 
4.3 
4.2 
4.3 

4.3 
4.6 
4.6 

4.7 
4.8 

5.2 
5.5 
5.3 
5.6 
5.6 

5.7 
5.7 
5.8 
5.8 
6.7 

6.7 
7.3 
7.3 
7.3 
7.5 

7.7 
7.6 
7.6 
7.2 
6.0 

6.8 
6.7 
6.6 
6.2 
5.9 

5.8 
5.8 
5.7 
5.6 
5.5 

5.2 
5.1 
5.1 
5.1 
5.2 

5.2 
5.3 
5.% 

4.? 
4.8 

4.6 
4.6 
4.6 

4.8 
4.7 

4.8 
4.9 
4.9 
4.8 
4.6 

4.6 
4.6 
4.4 
4.4 
4.4 
4.6 

4.3 
4.8 
4.8 
4.3 
4.2 

4.3 
4.4 
4.4 

4.3 
4.2 

4.1 
4.1 
4.0 
4.1 
4.0 

4.0 
3.9 
8.9 
3.05 
3.85 

8.0 

3.85 

3.86 

3.85 

3.75 

3.8 
3.8 
3.8 
3.7 
3.7 
3.65 

3.65 

8.6 

3.6 

3.6 

3.55 

8.55 

8.5 

3.6 

8.5 

8.45 

3.6 
3.5 
3.5 
3.4 
3.4 

3.3 
3.3 
3.2 
8.2 
3.15 

8.2 
8.1 
8.0 
3.0 
3.0 

2.0 
2.0 
2.0 
2.0 
2.8 

2.05 

2.05 

2.06 

8.0 

8.0 

8.0 

8.0 
8.0 
8.0 
3.0 

8.0 
3.0 
8.0 
3.0 
2.8 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 

2.6 
2.6 
2.6 
2.6   , 

2.6 
2.6 
2.6 
2.6 
2.0 
2.6 

2.6 

2                               

2.6 

J 

2.7 

4 

2.8 

5 

2.8 

f. 

2.8 

2.7 

< 

2.6 

0 

2.5 

M 

2.65 

!I 

2.0 

12 

2.0 

13 

2.3 

14 

2.3 

15....:.::::::::::::...: 

2.5 

:6 

2.7 

3.0 
3.9 
3.15 
3.0 

2,9 

3.1 

3.05 

3.1 

3.1 

3.1 

3.05 

2.06 

2.05 

2.05 

2.05 

2.0 

1* 

3.1 

1? 

3.1 

» 

3.0 

a 

8.4 

22.... 

8.1 

23 

8.0 

24... 

3.0 

25 

2.05 

% 

2.0 

^ 

2.0 

» 

2.85 

a.... 

2.85 

30 

2.8 

31 

Daily  dMiarge,  in  Hamd-feety  of  Bighorn  River  near  Hardin,  Mont.,  for  1911. 


l^ay. 


Mar.       Apr.      May.      June.      July.      Aug.      Sept.       Oct.       Nov, 


17.. 
!«.. 
».. 
2D.. 

a.. 

22.. 

a.. 

34.. 

s.. 

%.. 

r.. 
s.. 
».. 

30.. 

M.. 


1,820 
2,170 
2,080 
2,170 
2,170 

2,080 
1,900 
1,900 
1,900 
1,900 


1,830 
1,740 
1,990 
1,990 
1,990 

1,820 
1,740 
1,830 
1,820 
1,990 

1,990 
1,900 
1,090 
1,990 
1,990 

1,660 
1,510 
1,510 
1,370 
1,370 

1,060 
1,820 
1,820 
1,820 
1,990 

1,990 
1,990 
1,990 
1,990 
1,600 


1,990 
2,270 
2,170 
1,990 
1,090 

1,900 
1,990 
1,990 
2,370 
2,590 

3,480 
3,610 
3,610 
3,610 
3,480 

4,020 
6,380 
5,000 
5,060 
4,760 

4,760 
4,450 
3,880 
3,880 
3,880 

8,880 
2,170 
6,060 
6,380 
6,060 
6,000 


6,380 
6,400 
6,400 
6,700 
7,130 

8,710 
10,000 

0,130 
10,400 
10,400 

10,900 
10,900 
11,300 
11,300 
16,000 

16,000 
10,400 
19,400 
19,400 
20,600 

21,800 
22,400 
22,400 
19,900 
18,100 

17,600 
17,000 
16,400 
14,200 
12,700 


12,200 
12,200 
11,700 
11,300 
10,800 

0,460 
0,020 
0,020 
0,020 
0,460 

0,460 
0,900 
0,460 
8,180 
7,780 

6,980 
6,980 
6,960 
7,780 
7,380 

7,780 
8,180 
8,180 
7,780 
6,980 

6,960 
6,960 
6,220 
6,220 
6,220 
6,980 


6,860 

5,860 
6,800 
5,860 
6,520 

6,860 
6,220 
6,220 
6,860 
6,520 

6,200 
5,200 
4,900 
5,200 
4,000 

4,900 
4,600 
4,600 
4,750 
4,450 

4,600 
4,450 
4,450 
4,450 
4,160 

4,300 
4,300 
4,300 
4,010 
4,010 
3,870 


8,870 
3,730 
3,730 
3,730 
3,500 

3,500 
3,460 
3,450 
3,460 
3,320 

3,730 
3,450 
3,460 
3,180 
3,180 

2,920 
2,920 
2,680 
2,680 
2,570 

2,680 
2,460 
2,260 
2,250 
2,250 

2,000 
2,060 
2,060 
2,060 
1,880 


2,150 

1,660 

2,150 

1,560 

2,160 

1,710 

2,260 

1,880 

2,250 

1,880 

2,250 

1,880 

2,250 

1,710 

2,260 

1,560 

2,250 

1,420 

2,260 

1,490 

2,250 
2,250 
2,250 
2,250 
1,880 

1,710 
1,710 
1,710 
1,710 
1,710 

1,710 
1,560 
1,560 
1,560 
1,500 

1,560 
1,560 
1,560 
1,560 
1,660 
1,660 


870 
870 


Non.-Dai]y  discharge  determined  from  two  well-defined  rating  carves,  applicable  Mar.  21  to  June  21 
ttd  Jaaft  22  to  Nov.  12,  respectively. 
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Monthly  discharge  of  Bighorn  River  near  Hardin,  Mont. ,  for  1911. 
[DnJnage  area,  20,700  square  miles.] 


Month. 


Discharge  in  second-feet 


Va-rln^iim- 


VfajiTnim. 


Per 
square 
xnjle. 


Run-off. 


Depth  in 
inches  on 
drainaga 


Total  hi 
acre-iset. 


Accu- 
racy. 


Jannary 

February. . . 

March 

April 

May 

June 

July 

August 

September. 

October 

November. . 
December.. 


2,170 
1,990 
6,050 
22,400 
12^200 
6,220 
3,870 
2,250 
1,880 


1,370 
1,900 
5,380 
6,220 
3,870 
1,880 
1,560 
870 


1,000 
1,200 
1,690 
1,820 
3,600 
13,900 
8,500 
4,980 
2,960 
1,900 
1,210 
1,000 


a048 
.058 
.082 
.068 
.174 
.672 
.411 
.241 
.143 
.002 
.058 
.048 


ao6 

.06 
.00 
.10 
.20 
.76 
.47 
.28 
.16 
.11 
.06 
.06 


61,500 
66,600 
104,000 
108,000 
221,000 
827,000 
523,000 
306,000 
176,000 
117,000 
72,000 
61,500 


D. 
C. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
C. 
D. 


The  year. 


22,400 


3,660 


.177 


2.40 


2,640,000 


Note.— Means  for  January,  February,  and  December,  estimated;  mean  for  iieriod  Mar.  1  to  30  esti- 
mated at  1,500  second-feet;  mean  for  period  Nov.  13  to  30  estimated  at  1,000  aeoond-feet 

,  WAKM  SPROrOB  CBSXS  HSAB  DX7B0IS,  WTO. 

Location.— In  sec.  32,  T.  42  N.,  R.  107  W.,  150  feet  above  Wind  River,  about  6  miles 
above  Dubois.  The  nearest  tributary  is  a  small  stream  entering  from  the  south 
half  a  milt  above. 

Records  available. — Fragmentary  gage  heights  May  9  to  December  31,  1911. 

Drainage  area. — Not  measured. 

G-age. — Vertical  staff. 

Channel. — Data  too  meager  to  determine. 

Discharge  measurements. — ^Made  from  footbridge  at  the  station. 

Winter  flow. — Springs  keep  the  creek  open  during  the  winter  months. 

Diversions. — There  were  adjudicated  decrees  for  diversion  of  0.6  second-foot  from 
Warm  Springs  Creek  prior  to  July  1,  1912. 

Accuracy. — Owing  to  insufficient  data  it  is  not  possible  to  make  estimates  of  dis- 
charge. 

Cooperation. — Station  is  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

Discharge  measurements  of  Warm  Springs  Creek  near  Dubois,  Wyo.,  in  1911. 


Date. 

Hydrographer. 

heig&l 

Dis- 
charge. 

May    0 

Nov.    6 

O.M.Wimmer 

Feet. 
0.40 
.20 

Secrfi. 
72.5 

n,  R.  W^iha 

4S.5 
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Daily  gage  fieighty  in  feet  y  of  Warm  Springs  Creek  near  Dubois,  Wyo.,for  1911. 
[E.  S.  dark,  obearver.) 


Day.        May. 

June. 

Sept 

Oct. 

Nov. 

Deo. 

Day. 

May, 

June. 

Sept 

Oct. 

Nov. 

Dec. 

1 

0.20 

16 

3.10 

aao 

0.20 

2 

0.16 

0.20 

17 

3 1 

18 

4 1 

2.70 

19 

5..::::::::i: ::: 

.ao 

20 

.19 

6 

21 

7 

.15 

22 

0.60 
.90 

8 

.20 

23 



9 

0.40 
.30 

.20 

24 

, 

10 

25 



11 

26 

0.22 

.19 

12 1 

27 

13...  . 

28 

.80 

0.25 

14 

.21 

29 

.20 

15 

30 

31 

H0K8X  CBEEK  AT  DT7BOIS,  WTO. 

Location. — ^At  Dubois,  in  eec.  7,  T.  41  N.,  R.  106  W.,  100  yards  above  the  mouth  and 
li  miles  below  the  entrance  of  Piney  Creek. 

Records  available.— August  4,  1910,  to  November  13,  1911. 

Drainage  area. — Not  measured. 

Gage. — Vertical  staff. 

Channel. — Data  too  meager  to  determine. 

Discharge  measurements. — Made  from  bridge  at  the  station  during  high  water 
and  by  wading  at  ordinary  stages. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months  and  records  are  dis- 
continued. 

Diversions. — Prior  to  July  1, 1912,  there  were  adjudicated  diversions  of  14  second-feet 
from  Horse  Creek  above  the  station. 

Accuracy. — Owing  to  lack  of  high  water  measurements  no  estimates  of  discharge  have 
been  made. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

Discharge  measurements  of  ITorse  Creek  at  Dubois,  Wyo.,  in  1911. 


Date. 


Hydrographer. 


May    7 

9 

Nov.   5 


O.  M.  Wimmer. 

do 

H.  B.Waba 


G«ffe 
height 


Feet. 
9.40 
9.70 
9.10 


Dia. 
chazfe. 


Sec-Zt. 
59.8 
102 
33.0 
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Daily  gage  height^  xnfeety  of  Hone  Creek  at  Dvhois^  Wyo.^for  1910. 
[Earl  FranBh,  obflBrvor.) 


Day. 

Aiig. 

Sept. 

Oct 

Nov. 

Deo. 

Day. 

An«. 

Sept 

Oct 

Nov. 

Dee. 

1 

0.0 
0.0 
0.0 
0.0 
0.0 

0.0 

8.85 

8.85 

0.0 

0.0 

0.0 

0.0 
8.85 
8.8 
8.8 

8.75 

8.8 

8.8 

8.8 

8.8 

8.8 

8.76 

8.0 

8.0 

8.0 

8.0 
8.0 
0.0 
0.0 
0.0 

8.05 

8.05 

8.06 

8.0 

0.05 

0.0 
0.0 
0.0 
0.0 
8.05 

8.05 
8.05 
8.85 

8.85 
8.8 

0.46 

0.5 

0.65 

0.6 

0.45 

0.5 
0.7 
0.0 
0.8 
0.7 

0.6 
0.5 
0.56 
0.6 
0.66 

16 

0.0 
0.06 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
8.0 

8.06 

0.0 

0.0 

0.0 

0.0 

0.0 

8.8 

8.8 

8.86 

8.85 

8.8 

8.86 

0.0 

8.9 

8.85 

8.8 

8.8 

8.8 

8.8 

8.76 

8.76 

0.0 
9.0 
0.0 
8.06 
8.06 

8.06 
8.06 
8.06 
8.05 
8.05 

8.95 
8.05 
8.0 
8.0 

8.8 
8.8 

8.85 
8.86 

8.85 
OlO 

0.3 
0.1 
0.0 
0.0 
8.95 

0.0 
0.2 
0.5 
0.6 
0.6 
0.45 

9.55 

2 

17 

9.9 

3 

18 

9.8 

4 

9.2 
0.2 

0.15 

0.15 

0.15 

0.1 

0.1 

0.1 

0.1 

0.15 

0.1 

0.06 

10 

9.85 

6 

20 

10.25 

6 

21 

9.6 

7 

22 

9.4 

8 

28 

10.1 

0 

24 

10.45 

10 

25 

10.3 

11            

26 

10.5 

12 

27 

10.6 

13 

28 

11.0 

14 

29 

15 

30 

31 

Non.— Gage  height  distorted  by  ice  after  Nov.  25, 1910. 

DaUy  gage  height,  in  feet ,  of  Hone  Creek  at  Dubois,  Wyo.,for  1911. 
[Earl  French,  obflBrver.) 


Day. 

May. 

Jtme. 

July. 

Ang. 

Sept. 

Oct 

Nov. 

1                           .                  

laao. 

10.25 

iai6 

10.35 
10.46 

10.50 
10.56 
10.80 
10.85 
10.60 

10.50 
10.30 
11.10 
10.45 

laes 

11.85 
11.76 
12.30 
11.05 
11.85 

11.70 
11.60 
11.40 
11.35 
10.05 

10.00 
10.80 
10.75 
ia75 
ia76 

ia78 

ia80 
laoo 

10.56 

ia75 

10.76 

ia76 
ia70 
ia36 
ia26 

10.90 
10.25 
10.18 
10.18 

iai6 

iai6 
iai2 

10.90 
10.18 

laoo 

0.06 
0.00 
0.88. 
0.82 
0.80 

0.86 
0.82 
0.72 
0.68 
0.68 
0.68 

0.62 
0.68 
9.48 
9.60 
0.46 

0.38 
0.38 
0.38 
0.40 
0.88 

0.38 
9.36 
0.36 
9.88 
9.32 

0.82 
0.28 
0.28 
9.28 
9.26 

9.23 
9.20 
9.18 
9.16 
9.18 

9.12 
9.16 
9.10 
0.08 
0.06 
9.06 

9.06 
9.06 
9.06 
9.06 
9.10 

9.20 
9.15 
0.15 
0.15 
0.16 

0.16 
0.18 
0.18 
9.12 
9.10 

9.10 
0.10 
0.10 
0.08 
0.06 

0.06 
0.06 
0.06 
0.06 
0.06 

0.06 
9.06 
9.06 
9.06 
9.06 

9.06 
9.15 
9.10 
9.10 
9.10 

9.10 
9.10 
9.06 
9.06 
9.06 

9.06 
9.06 
9.06 
9.06 
9.06 

9.00 
9.00 
9.00 
8.98 
&96 

8.98 
8.96 
8.90 
8.93 
&90 

8.92 
8.92 

8.88 
8.90 
8.92 

8.96 

8.98 

2                 

8.98 

8                                                         

9.06 

•  4                               

9.10 

5   

9.10 

6                     

9.00 

7             

0.40 

9.15 

g                       

9.28 

g         

0.60 
0.60 

0.35 
0.45 
0.62 
0.66 

iai6 

0.86 
0.68 
0.65 
0.55 
0.60 

0.40 
0.52 
0.58 
0.72 
0.76 

0.82 
0.76 
0.66 
0.72 
0.75 
0.82 

9.23 

10                    

9  20 

11 

9.13 

12                 

9.18 

13 

9.18 

14               

15 

16 

17 

18            

19 

20                          

21                 '. 

22 

23 

24 : 

26 



26 

27 

28 

20 

30 

31 
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UTTLS  WIND  BIVZ&  ABOVE  ARAPAHOE,  WTO. 

Location. — ^At  railroftd  bridge  in  sec.  23,  T.  1  S.,  R.  3  E.,  oppoeite  the  Indian  sub- 
agency,  one-fourth  mile  above  Arapahoe,  and  one-fourth  mile  above  the  mouth 
of  Popo  Agio  River. 

Eeoords  available.— May  14  to  November  11,  1911.  From  May  11,  1906,  to  Decem- 
ber 17,  1909,  a  station  was  maintained  a  short  distance  above  the  present  site. 
The  flow  at  the  two  points  is  comparable. 

Drainag'e  area. — Not  measured. 

Ga^e. — Chain  gage  reading  approximately  1.6  feet  higher  than  the  gage  at  the  former 
site. 

Channel. — Somewhat  shifting  after  high  water. 

Diflohar^e  zneaaurementa. — ^Made  from  railroad  bridge. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months  and  records  are 
discontinued. 

Diveraiozia. — There  were  adjudicated  decrees  for  4.3  second-feet  from  Little  Wind 
River  above  the  station  prior  to  July  1,  1912. 

Accuracy. — Conditions  are  favorable  for  accurate  results  and  the  estimates  should  be 
excellent. 

Cooperation. — Station  is  maintained  in  cooperation  with  the  State  engineer. 

Discharge  Tneaturements  of  LitlU  Wind  River  above  Arapahoe,  Wyo.,  in  1911. 


Date. 

Ilydrographflr. 

i^^t. 

Dl8- 

chflTKe. 

Date. 

Qaee 
height. 

Dis- 
charge. 

Ukt  14 

JmM    6 

TIetifliarttidKiD«don. 

E.  O.Christtanaen.... 

do 

do 

8.00 
4.46 
4.80 
5.00 

1,260 
1,680 

i,oao 

June  16 

80 

July  19 

Oct.   16 

E.  O.  Christiansen 

R.H.Fletcher 

Feet, 
6.76 
4.60 
3.85 
2.30 

Sec.  ft. 
2,740 
1  300 

9 
13 

do 

O.H.  Russell 

79« 
74.3 

Daily  gage  height^  in  feet,  of  Little  WiTid  River  above  Arapahoe,  Wyo.^for  1911. 
[J.  E.  Phimmer,  ohecrver.] 


Day. 

May. 

Jtme. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1.... 

3.40 
8.05 
3.70 
3.90 
4.20 

4.40 
4.46 
4.70 
4.80 
4.60 

4.20 
4.60 
4.00 
5.20 
6.80 

4.70 
4.65 
4.60 
4.86 
4.40 

4.45 
4.46 
4.40 
4.40 
4.16 

3.90 
8.80 
3.70 
3.70 
8.  TO 

8.06 
2.98 
2.92 
2.88 
2.80 

2.86 
2.78 
2.76 
2.66 
2.60 

2.66 
2.60 
2.66 
2.48 
2.40 

1.08 
1.96 
1.90 
1.96 
2.00 

2.00 
2.02 
2.06 
2.06 
2.02 

2.00 
1.96 
1.90 
1.90 
1.90 

2.36 
2.32 
2.60 
2.62 
2.60 

2.66 
2.62 
2.66 
2.42 
2.40 

2.36 
2.40 
2.32 
2.32 
2.26 

2.16 
2.12 
2.08 
2.20 
2.20 

2.20 
2.16 
2.20 
2.06 
2.30 

2.16 

16.... 

17.... 
18.... 
19.... 
20.... 

21.... 
22.... 
23.... 
24.... 
26.... 

26.... 
27.... 
28.... 
29.... 
30.... 
31.... 

3.82 
3.00 
2.05 
2.90 
2.80 

2.68 
2.65 
2.82 
3.05 
3.15 

3.20 
3.30 
3.20 
3.12 
3.08 
3.16 

6.80 
6.60 
6.10 
6.80 
6.70 

6.70 
5.80 
6.70 
6.40 
6.20 

4.90 
4.60 
4.60 
4.60 
4.60 

3.80 
3.80 
3.80 
3.90 
8.90 

3.80 
3.60 
3.60 
3.60 
3.60 

3.48 
3.40 
3.38 
3.30 
3.20 
3.12 

2.46 
2.40 
2.40 
2.38 
2.36 

2.30 
2.30 
2.36 
2.32 
2.32 

2.30 
2.28 
2.26 
2.20 
2.16 
2.02 

1.92 
1.92 
1.90 
1.90 
1.90 

1.90 
1.86 
1.80 
1.80 
1.76 

1.76 
1.78 
1.90 
2.12 
2.28 

2.30 
2.30 
2.32 
2.30 
.2.26 

2.22 
2.20 
2.30 
2.30 
2.30 

2.26 
2.20 
2.16 
2.12 
2.15 
2.26 

2.-.. 

3.... 

4 

5.... 

6.... 

7.... 

8.... 

9.... 

10 

11 

12-... 

13 

14.... 
16.... 

8.00 
8.06 
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Daily  discharge,  in  second-feet,  of  Little  Wind  River  above  Arapahoe,   Wyo.,  for  1911. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

1 

470 
628 
660 
805 
1,060 

1,240 
11280 
1,540 
1,640 
1,330 

1,050 
1,430 
1,750 
2,090 
2,210 

2,830 
3,730 
3,210 
2.830 
2,700 

2,700 
2,830 
2,700 
2,330 
2,090 

1,750 
1,430 
1,430 
1,430 
1,330 

1,540 
1,480 
1,330 
1,200 
1,240 

1,280 
1  280 
1,240 
1,240 
1,010 

805 
730 
660 
660 
660 

730 
730 
730 
805 
805 

730 
505 
505 
595 
530 

518 
470 
458 
410 
355 
315 

285 
258 
287 
224 

198 

214 
192 
183 
154 
141 

128 
141 
128 
112 
94 

105 
94 
94 
90 
85 

76 
76 
85 
80 
80 

76 
73 

56 
87 

33 

31 
27 
31 
35 

35 
37 
43 
40 
37 

35 
31 
27 
27 
27 

29 
29 
27 
27 
27 

27 
24 
20 
30 
18 

18 
19 
27 
52 
73 

85 
80 
116 
121 
116 

128 
121 
128 
103 
94 

85 
94 
80 
80 
69 

76 
76 
80 
76 
69 

C5 
62 
76 
76 
76 

69 
62 
56 
52 
56 
09 

56 

2 

52 

3 

48 

4 

62 

5       .                          

63 

6 

63 

7 

S6 

8       .               

62 

9 

40 

10 

76 

11 

56 

12 

13 

14             .                  .            

265 
285 

422 
205 
248 
230 
198 

103 
155 
204 
285 
330 

355 
410 
355 
315 
298 
330 

15 

16 

17   ...                                  

18 

19     ..            

20 

21 

22 

23 

24 ^ 

25 

20 

27:::::::::: 

28 

29 

30 

31 

Note. — Daily  discharge  determmed  from  a  well-defined  rating  curve. 

Monthly  discharge  of  Little  Wind  River  above  Arapahoe,  Wyo,,for  1911. 


Month.  • 


Discharge  in  second-feet 


Maximum.   Minimum.      Mean. 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


May  14-31 

June 

July 

August 

September 

October 

November  1-11 . 


The  period. 


422 

165 

3.730 

470 

1,540 

315 

285 

37 

73 

18 

128 

52 

76 

40 

284 
1,820 

830 

127 
31.1 
83.7 
57.5 


11,300 
106,000 

51,000 
7,810 
1,850 
5,150 
1,250 


186,000 
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LITTLS  WIVD  RZVXK  BXLOW  ARAPAHOE,  WTO. 

^location. — At  highway  bridge  in  eec.  23,  T.  1 S.,  R.  3  E.,  one-hall  mile  below  Arapahoe. 
Popo  Agie  River  enters  200  yards  above.  Little  Wind  River  enters  Wind  River 
6  miles  below,  and  between  the  station  and  mouth  Beaver  Creek  enters. 

Records  available.— May  11,  1906,  to  November  27,  1909;  May  14  to  November  11, 
1911. 

Draina^  area. — Not  measured. 

Gage. — Vertical  staff;  datum  unchanged  since  it  was  originally  placed  in  1906.  From 
June  19  to  July  19,  1911,  a  temporary  gage  was  used  whose  datum  was  2.95  feet 
higher.  This  was  replaced  on  the  latter  date  by  a  gage  reading  to  the  original 
datum.    All  readings  are  referred  to  the  original  datum. 

CSia2ineL — Slightly  shifting. 

Discharge  xueasureznents. — ^Made  from  highway  bridge. 

Winter  flow. — ^The  river  is  frozen  over  during  the  winter  months  and  the  records  are 
discontinued. 

Diversiozis. — Prior  to  July  1,  1912,  there  were  adjudicated  diversions  of  4.3  second- 
feet  from  Little  Wind  River  and  diversions  o\  563  second-feet  from  the  Popo  Agie 
and  tributaries. 

Accuracy. — ^Although  there  is  a  slight  shift,  frequent  measurements  have  defined  this, 
and  the  estimates  should  be  reliable. 

Cooperatiozi. — Station  maintained  in  cooperation  with  the  State  engineer. 

Discharge  meaturemenU  of  Little  Wind  River  below  Arapahoe ,  Wye,  in  1911. 


Date. 

Hydiognpher. 

hei^. 

Dto- 
charge. 

Date. 

nydrographer. 

Oace 

height. 

Dis- 
charge. 

Hay  H 

June    6 
8 

F]0teher  snd  Klngdon 
K.O.Christiana«n... 
do 

2.00 
6.25 
6.87 

Sec.-n, 
1,050 
3,000  . 
3,840 

1 

June  14 

16 

Oct.   16 

E.  0.  Chrlstlanaen. . . 

do 

G.H.Ruasell 

Ft(t. 
6.62 
7.57 
1.48 

See.'ft. 
4,040 
6,980 
231 

Daily  gage  height  j  in  feet,  of  Little  Wind  River  below  Arapahoe ^  Wyo.^far  1911. 
[J.  E.  Plummer,  observer.] 


Day.  j  May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Day. 

May. 

June. 

July. 

Aug. 

Sept 

Oct.  1  Nov. 

1 

3.6 
4.1 
4.2 
4.5 
6.1 

5.2 
5.4 

5.7 
5.8 
5.4 

4.8 
5.5 
6.1 
6.3 
6.6 

4.7 
4.5 
4.4 
4.3 
4.2 

4.4 

4.2 
4.2 
4.1 
3.8 

3.4 
3.2 
3.2 
3.0 
3.1 

2.00 
1.92 
1.88 
1.78 
1.70 

1.78 
1.78 
1.70 
1.62 
1.50 

1.50 
1.55 
1.60 
1.40 
1.38 

a  78 
.75 
.75 
.80 

.85 

.92 
1.05 
1.10 
1.08 
1.00 

1.00 
.90 
.88 
.85 
.88 

1.38 
1.48 
1.72 
1.70 
1.65 

1.70 
1.68 
1.70 
1.60 
1.50 

1.52 
1.52 
1.50 
1.50 
1.42 

1.25 
1.26 
1.12 
1.28 
1}28 

1.28 
1.22 
1.28 
1.35 
1.35 

1.20 

16.... 
17.... 
18.... 
19.... 
20.... 

21.... 
22.... 
23.... 
24.... 
25.... 

26.... 
27.... 
28.... 
29.... 
30.... 
31.... 

3.2 

2.95 

2.9 

2.7 

2.5 

2.3 
2.2 
2.4 
2.9 
2.9 

3.2 
3.2 
2.95 
2.8 
2.8 
2.95 

7.6 

"t.'b 
6.5 

6.8 
7.0 
6.5 
6.0 
5.6 

5.0 
4.6 
4.6 
4.5 
4.4 

3.2 
3.3 
3.2 
3.6 
3.4 

3.2 
3.1 
3.0 
2.9 
2.8 

2.7 
2.6 
2.5 
2.4 
2.2 
2.1 

1.38 
1.32 
1.28 
1.25 
1.18 

1.12 
1.15 
1.15 
1.10 
1.10 

1.10 
1. 10 
1.10 
1.02 
.95 
.88 

0.85 

.H5 
.80 
.HO 
.80 

.78 
.  75 
.7.) 
.72 
.70 

.70 
.72 
.90 
1.15 
1.32 

1.42  1 

2 

1.4H    

3 

1.52  1 

4... J 

1.40    

5... J 

1.38    

.    1 

1.38    

"* ..  .....   . 

1.35    

8.... 

1.42 
1.42 
1.40 

1.40 
1.38 
1.32 
1.25 
1.25 
1.32 

9 

10.... 

11.... 
12.... 

13 

14.... 

15.... 

2.9 

3.0 
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Daily  discharge,  in  second-feet ,  of  Little  Wind  River  below  Arapahoe^  Wyo.,for  1911. 


Day. 

May. 

June. 

1,560 
1,990 
2,080 
2,350 
2.920 

3,030 
3.250 
3,610 
3,740 
3,250 

2,620 
8,370 
4,140 
4,430 
4,920 

7,080 
0,660 
7,840 
4,750 
4,750 

5,270 
5,660 
4,750 
4,000 
3,370 

2.820 
2,440 
2,440 
2,350 
2,260 

July. 

Aug. 

Sept. 

Oct 

Nov. 

1 

2,530 
2,350 
2,260 
2,170 
2,060 

2,360 
2,080 
2,080 
1,990 
1,720 

1,400 
1,250 
1,250 
1,110 
1,180 

1,250 
1,320 
1,250 
1,560 
1,400 

1.250 
1,180 
1,110 
1,040 
970 

000 
835 
770 
710 
596 
540 

485 
445 
426 
381 
345 

881 
381 
345 
313 
265 

265 
286 
265 
230 
223 

223 
202 
180 

180 
159 

141 
150 
150 
135 
185 

135 
135 
135 
115 
98 
81 

62 
68 
58 
66 
76 

90 
122 
135 
130 
110 

110 
85 
81 
75 
81 

76 
76 
66 
66 
65 

62 
68 
58 
53 
50 

50 
53 
85 
150 
202 

223 
258 
354 
346 
325 

345 
337 
345 
305 
265 

273 
273 

265 
265 
237 

237 
258 
273 
230 
223 

223 
212 
237 
237 
230 

230 
223 
202 
180 
180 
202 

IflO 

3 

180 

3 

141 

4      

IW 

6 

1S9 

6 

189 

7      :::::::.:...: 

171 

8 

189 

9 

212 

10  

212 

11 

165 

12 

13 

u 

1,040 
1,110 

1,250 

1,080 

1,040 

900 

770 

650 
'  595 

710 
1,040 
1,040 

1,250 
1,250 
1,080 
970 
970 
1,080 

15 

16 

17 *. 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Note.— Daily  discharge  determined  ^m  a  fiiirly  vr«U>deflned  rating  carve:  discharge  estimated  June 
17  and  18. 

Monthly  discharge  of  Little  Wind  River  below  Arapahoe^  Wyo.yfor  1911. 


Month. 


Discharge  in  second-lDet. 


MftTimnni.    Mfatirniin,       Mean. 


Run-off 
(total  in 
aore-feet). 


Aooo- 

racy. 


May  14-31 

June 

July 

August 

September 

October 

November  1-11. 


The  period. 


1,250 

595 

9,660 

1,560 

2,530 

540 

485 

81 

202 

60 

854 

180 

212 

141 

990 
3,890 
1,430 

239 
83.4 

258 

183 


36,300 

231,000 

87,900 

14,700 

4,960 
15,900 

4,000 


394,000 


POPO  AGIE  RIVER  RXAR  LAKBZR,  WTO. 

Location. — On  the  Middle  Fork,  in  the  Yellowstone  National  Forest,  at  the  ranger 

station  in  sec.  24,  T.  32  N.,  R.  101 W.    The  nearest  tributary  enters  sev^^  miles 

below. 
Records  available. — ^April  1  to  November  9,  1911. 
Drainage  area. — Not  measured. 
Gage. — Staff  gage  used  until  June  17,  1911,  when  it  was  washed  out  by  high  water. 

A  new  staff  gage  was  installed  reading  7.86  feet  higher  than  the  original  gage. 

All  readings  have  been  referred  to  the  latter  gage. 
Channel. — Apparently  permanent. 
Pischarge  measuremontB. — ^Made  by  wading. 
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Winter  flow. — ^Ice  causee  backwater  during  the  winter  months  and  the  records  are 

discontinued. 
DivexBioxui. — Appropriations  amounting  to  164  second-feet  have  been  adjudicated 

on  this  stream  prior  to  July  1,  1912.    Very  nearly  all  of  this  water  is  diverted 

below  the  station. 
Aoourapy. — Owing  to  a  lack  of  high-water  measurements,  no  estimates  of  discharge 

have  been  made. 
Cooperation.— Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 


DiMharge  meamrements  o/JPopo  Agie  River  near  Lander^  Wyo. 

,  in  1911 

Data. 

Hydiognpher. 

height. 

Dis- 
charge. 

Mar.  a 

0.  ir  WlmifiM-        

Feei. 
8.96 
0.06 
9.66 
8.70 

See.-ft. 
63.2 

-ay     J 

do 

60.4 

12 

do 

190 

Nov.    2 

F.  P.  Wah^ 

22.6 

JOaUy  gage  height^  in/eety  ofPopo  Agie  River  near  Lander y  Wyo.  y  for  1911. 
{Chao.  J.  Bayer,  observer.] 


Day. 

Apr. 

May. 

June. 

July. 

AUR. 

Sept. 

Oct. 

Nov. 

1 

8.66 
8.68 
8.50 
8.55 

8.95 
8.95 
8.92 
9.80 
9.66 

9.40 
9.45 
9.90 
9.85 
10.00 

10.00 
9.85 
9.80 
9.75 
0.80 

10.50 
0.85 
0.75 
0.45 

0.60 

10.35 
10.40 
10.45 
10.70 
10.85 

10.80 
11.05 

8.80 
8.82 
8.82 
8.85 
8.85 

9.06 
8.95 
8.90 
8.90 
8.80 

8.80 
8  80 
8.80 
8.80 
8.78 

8.80 

9.20 
9.15 
9.30 
0.00 
0.25 

0.20 
0.05 
0.05 
0.05 
0.00 

8.66 

2 

8.76 

3 

'i6."26' 

10.15 
10.20 

9.30 
9.30 
9.26 

9.40 
9.35 
9.28 
9.28 
9.25 

"*9.*26* 
9.20 
9.18 
9.18 

9.20 

8.60 

4 

8.60 

5 

8.66 

6 .' 

8.50 
8.50 
8.48 

8.56 

7 

8.66 

8 

8.65 

0 

8.60 

10 

&50 

8.52 
8.50 
8.48 
8.46 
8.46 

10.36 

10.75 
11.15 
11.15 
11.15 
11.30 

11.45 
11.26 
10.70 
11.00 
11.00 

11.40 

0.80 
9.85 
9.90 
9.80 
9.80 

9.90 
9.85 
9.90 

9.70 
9.75 
9.66 
9.65 
9.62 

9.60 
9.62 
9.60 

11 

12 

13 

8.90 
8.95 
8.80 

8.82 
8.82 
8.80 
8.80 
8.80 

8.78 
8.70 

14 

15 ; 

16 ^... 

17 

8.48 
8.48 
8.60 
8.52 

8.52 
8.50 

18 

9.12 
9.10 
9.10 

9.10 
9.10 
9.08 
9.05 

8.65 
8.65 

8.70 
8.65 
8.65 
8.65 

19 

20 

21 

22 

23 

0.75 
0.80 
10.05 

10.05 
0.00 
0.85 
0.80 
0.85 

10.10 

11.05 
10.75 
10.40 

10.30 
10.25 
10.40 
10.30 

24 

8.68 
8.76 

8.02 
0.10 
0.15 
0.15 

25 

8.70 

8.68 
8.70 
8.72 
8.72 
8.72 
8.65 

26 

8.68 
8.85 
9.05 
9.00 
8.95 

27 

28 

29 

30 

9.66 
9.50 

8.80 
8.80 

31 

ZJTTLX  POPO  AOIX  &ZVX&  AT  HTTDSOir,  WTO. 

Loeatioii.— A  short  distance  below  the  highway  bridge  three-eighths  of  a  mile  south- 
west of  Hudson.    No  tributary  between  the  station  and  the  mouth  of  the  river. 

Becords  available.— August  26,  1907,  to  December  31,  1909;  June  19  to  November 
11, 1911. 

J>rai2ia^e  area. — ^Approximately  360  square  miles. 
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G&ge. — Chain  gage.    The  original  gage  was  located  at  the  highway  bridge.    On  June 

13,  1908,  a  chain  gage  was  installed  at  the  present  site,  at  a  somewhat  different 

datum,  but  was  set  to  read  the  same  as  the  original  gage  for  the  stage  at  which 

it  was  installed. 
Channel. — Practically  permanent. 
Discharge  measurements. — ^Made  from  the  highway  bridge  during  high  water  and 

by  wading  during  low  stages. 
Winter  flow. — Ice  causes  backwater  during  the  winter  months  and  the  records  are 

discontinued. 
Diversions. — Prior  to  July  1,  1912,  adjudicated  diversions  from  Little  Pope  Agie 

River  above  the  station  amounted  to  49  second-feet  and  from  the  tributaries  20 

second-feet. 
Accuracy. — As  the  station  has  not  been  completely  rated  no  estimates  of  discharge 

have  been  made. 
Cooperation. — Station  maintained  in  cooperation  with  the  State  engineer. 


Discharge  measurements  of  Little  Popo  Agie  River  at  Hudson,  Wyo.,  in  1911. 

Date. 

Hydrographer. 

1 
Gaee     .      Dis- 
heJight       chaiKe. 

June  10 

F..  O.  rhnVlftTiMfin  .   ,         

Feit, 
4.87 
3.50 
3.50 
2.19 

Sec-fi. 
500 

30 

R.  H.  Fletcher 

263 

July  19 

do 

276 

Oct.  17 

O.H.  Russell 

36.5 

Daily  gage  height,  infect,  of  Little  Popo  Agie  River  ai  Hudson,  Wyo.,for  1911. 

[L.  D.  Ladd,  observer.] 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Day. 

June. 

July. 

Aug.  Sept. 

Oct.    Nov. 

1   . 

3.60 
3.30 
3.15 
3.10 
3.10 

3.10 
3.00 
3.00 
2.90 
2.80 

2.65 
2.60 
2.50 
2.50 
2.50 

2.05 
2.02 
2.00 
2.00 
1.98 

2.02 
2.05 
2.10 
2.05 
2.00 

2.02 
2.02 
2.00 
2.00 
2.00 

1.80 
1.78 
1.75 
1.75 
1.85 

1.92 
1.95 
2.00 
2.00 
1.98 

1.85 
1.85 
1.80 
1.80 
1.80 

2.0 

2.08 

2.10 

2.10 

2.05 

2.15 
2.15 
2.10 
2.15 
2.15 

2.15 

2.12 
2.18 
2.15 
2.15 

2.27 
2.32 
2.32 
2.32 
2.32 

2.29 
2.25 
2.27 

2.29 
2.45 

2.47 

16     

2.50 
2.50 
2.50 
3.05 
2.80 

2.  CO 
2.60 
2.50 
2.60 
2.42 

2.32 
2.30 
2.28 
2.22 
2.15 
2.08 

1.90 
1.90 
1.90 
1.90 
1.85 

1.85 
1.85 
1.85 
1.85 
1.85 

1.85 
1.85 
1.85 
1.85 

1.85 
1.85 

1.80 
1.80 
1.75 
1.78 
1.80 

1.80 
1.80 
1.90 
1.80 
1-80 

1.82 
1.90 
1.95 
2.05 
2.00 

2.10 
2.17 
2.19 
2.19 
2.17 

2.17 
2.17 
2.32 
2.29 
2.29 

2.29 
2.32 
2.27 
2.27 
2.32 
2.29 

2 

17 

3.. 

18 



4 

19 

4.87 
4.90 

5.40 
5.70 
4.80 
4.40 
4.10 

3.70 
3.60 
3.00 
3.50 
3.60 

5.. 

20 

6.. 

21 

7 

22 

8..  .  . 

23 

9 

24 

10 

25 

11 

26 

12 

27 

28 

13 

14 

29 

15 

30 

31 

OWL  CHEEK  inSAK  THEKMOPOLIS,  WTO. 

Location. — At  a  highway  bridge  about  5  miles  northwest  of  Thermopolis,  Wyo.,  near 

the  ranch  buildings  of  the  observer,  C.  H.  McCumber. 
Records  available.— July  30,  1910,  to  December  31,  1911. 
Drainage  area. — Not  measured. 
Gage.^-A  staff  fastened  to  upstream  side  of  bridge. 
Channel. — Probably  shifting. 
Discharge  measurements. — Made  by  wading. 
Winter  flow. — Affected  by  ice. 
Diversions. — Water  is  diverted  from  Owl  Creek  for  irrigation  and  practically  all  the 

low- water  flow  is  appropriated. 
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Difdiarge  meawremerUs  of  Owl  Creek  near  Thermopolis,  TTyo.,  in  1911. 


Dste. 

Hyd 

rosraplMr. 

». 

Bis- 
charge. 

May  33a 

W.A.Lam 
R.RiohanU 
B.  E.  Jones 

b 

FeH. 

1.38 

3.83 

1.66 

*1.67 

Sec-ft. 
1.06 

Jiins  33 

I 

160 

Aac.    1 

5.6 

Oct.  28 

do 

0.6 

1 

Daily  dischargey  in  tecand-feet,  of  Owl  Creek  near  Thermopolis,  Wyo.^for  1910. 

Day. 

J 

uly. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

Bay. 

July,  j  Aug. 

Sept. 

Oct. 

Nov. 

Beo. 

1 

10 
3.5 
3.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

3.5 
3.5 
6.5 
6.5 
6.5 

6.5 
6.5 
6.5 
6.6 
6.5 

4.0 
6.5 
6.5 
6.5 
6.5 

6.5 
6.5 
6.5 
4.0 
8.3 

3.5 
3.5 
3.5 
3.5 
3.5 

6.5 
6.5 
6.5 
6.6 
6.6 

6.5 
6.5 
6.5 
6.5 
6.6 

6.5 
6.5 
6.5 
6.6 
6.5 

6.5 
6.5 
6.5 
6.5 
6.5 

16.... 

1.5 
1.5 

3.5 
2.5 
2.5 
2.5 
3.5 

3.5 
143 
76 
197 
131 

10 
6.5 
6.5 
4.0 
4.0 

3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
2.5 
3.5 
2.5 

2.5 
6.5 
6.5 
6.5 
6.5 
6.5 

6.5 
6.5 
6.5 
6.5 
6.5 

6.5 
6.5 
6.5 
6.6 
6.5 

6.5 
6.5 
6.5 
G.5 
6.6 

2...  . 

17.   .. 

3 

18. - . . 

4 

19.... 

5 

30.... 
21 

6. 

32.... 

8. 

23 

9 

34.... 

10. 

36.... 

11. 

36.... 

12 

37.... 

13. 

38.... 

14 

29.... 

15 

30.... 
81.... 

6.5 
34 

NoTB.~Oage  liaights  after  Oct.  36, 1910,  dtotorted  by  toe. 

Daily  gage  height^  in  feet,  of  Owl  Creek  near  Thermopolxa,  Wyo.,for  1911. 
[C.  H.  MbCumber,  obflover.) 


Bay. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

1                 

1.7 
1.7 
1.7 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 

1.5 

1.6 
1.5 
1.5 
1.5 
1.5 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.7 
1.7 

1.7 
1.5 
1.5 
1.6 
1.6 

1.6 
1.5 
1.5 
1.5 
1.5 

1.5 
1.4 
1.4 
1.4 
1.4 

1.4 
1.6 
1.5 
1.4 
1.4 
1.5 

1.5 
1.75 
3.3 
3.45 

3.6 

3.55 
3.6 
3.55 
3.55 
3.55 

3.7 
3.8 
3.85 
3.9 
8.0 

"*3.*83' 
3.9 
3.86 
8.7 

3.55 
3.4 
3.4 
3.3 
3.1 

3.0 
3.0 
3.0 
1.9 
1.9 

1.8 
1.9 
1.7 
1.7 
1.8 

1.7 
1.6 
1.6 
1.6 
1.6 

1.7 
1.7 
1.9 
3.0 
1.9 

1.8 
1.7 
1.7 
1.7 
1.7 

1.6 
1.6 
1.5 
1.5 
1.5 
1.5 

1.6 
1.6 
1.6 
1.7 
1.7 

1.7 
3.0 
•   1.8 
1.7 
1.6 

1.6 
1.6 
1.6 
1.5 
1.5 

1.5 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 

1.4 
1.4 
1.4 
L4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.5 
1.5 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 

2 

1.6 

3                           

1.6 

4 

1.6 

5                                   

1.6 

6                            

1.6 

7 ' 

1.6 

8, 

1.6 

9....               ' 

1.6 

10                                  ' 

1.6 

11                                

1.6 

12  .                .  ! 

3.0 
3.0 
3.1 
3.1 

3.1 
3.1 
3.3 
8.1 
3.1 

3.0 
3.0 
8.0 
1.9 

1.5 

13 

14..                    

1.5 
1.5 

15 

1.5 

16 

1.5 

17                         

1.5 

Ig 

1.5 

19                     

L5 

20 

1.5 

21 

1.6 

22 

1.6 

31 

1.6 

24...                          

1.6 

25 

1.8          1.5 

1.6 

36 

1.8 

1.8 

1.5 
1.6 

1.6 

27 

1.6 

28 

l.S  i        1.5 
1.7          1.5 
1.7  1        1.5 
1.7  1 

1.66 

29 

L66 

ao 

1.6 

31 

1.6 

NofEB.— Gage  heights,  Oct.  31-^1, 1911,  distorted  by  ice. 
81730_^SP  306—14 13 
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194  SURFACE  WATEB  SUPPLY,  1911,  PART  VI. 

Daily  diachargey  in  aecond-futj  of  Owl  Creek  near  Thermopolia,  Wyo.jfor  1911. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

1 

6.6 
6.6 
6.6 
2.5 
2.6 

2.6 
2.5 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.5 
8.6 

6.6 
6.6 
6.6 
6.6 
6.6 

6.6 
6.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.5 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.5 

a.5 

6.5 
6.6 

6.6 
2.5 
2.6 
4.0 
4.0 

4.0 
2.6 
2.6 
2.6 
2.6 

2.6 
1.5 
1.6 

IJ 

1.6 
4.0 
2.5 
1.5 
1.5 
2.6 

2.5 
S.2 

46 
84 
111 

108 
111 
102 
IDS 
102 

131 
153 
164 
176 
197 

190 
190 
190 
190 
180 

170 
160 
175 
164 
131 

102 
76 
76 
60 
84 

24 
24 
24 
16 
16 

10 

16 
6.6 
6.6 

10 

6.5 
4.0 
4.0 
4.0 
4.0 

6.6 
6.6 

16 

24 

16 

10 
6.5 
6.5 
6.5 
6.5 

4.0 
4.0 
2.6 
2.6 
2.5 
2.6 

4.0 
4.0 
4.0 
6.6 
6.5 

6.5 

24 

10 
6.6 
4.0 

4.0 
4.0 
4.0 
2.5 
2.5 

2.5 
1.6 
1.6 
1.5 
1.5 

1.6 
1.6 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.6 
1.5 
1.5 

1.6 
1.6 
L5 
L5 
1.6 

L5 
2.5 
2.5 
1.5 
1.5 

1.5 
1.6 
1.6 
1.5 
1.5 

1.6 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.6 
1.6 
1.6 

2.6 
2.6 
2.5 
2.5 
2.6 

2.5 

2 

2.5 

3 

4.0 

4 .' 

4.0 

5 

4.0 

6 

4.0 

7 

4.0 

g 

4.0 

§:::::::::::::::::::::::::::::::::::: 

15 

10 

15 

11 

15 

12 

24 
24 
34 
34 

34 
84 
46 
34 
34 

24 
24 
24 

16 
10 

10 

10 

10 
6.5 
6.5 
6.5 

15 

13 

15 

14 

15 

15 

IS 

16 

15 

17 

15 

18 

15 

10 

15 

ao 

15 

21 

22 

28 

24 

26 

26 

27 

28 

29 

30 

31 

Note.— Determination  of  daily  discliarge  for  1910  has  been  reyised  by  measorementa  made  during  1911. 
Daily  disoharae  determined*  '"        ...----  ...  . 

inte^xdated  June  10  to  21. 


Daily  disoharae  determined  from'a  rating  curve  fairly  wdl  deftaiBd  between  0  and  10  seoond-feet.    DiscbareB 
TxdatedJun 


Monthly  discharge  of  Owl  Creek  n$fLr  Thermopolia,  Wyo.,for  1910-11. 


Month. 

Discharge  in  second 

•feet. 

Run-oiff 
(total  in 
acre-feet). 

Accu- 

suninuun. 

Mean. 

racy. 

•  1910. 
August 

10 
197 
6.5 

0.5 
1.5 
2.5 

1.39 
21.9 
4.10 

855 

1,300 

256 

r 

September 

c. 

October 

C. 

1911. 

46 
6.5 
6.5 
197 

24 

24 
2.5 
4.0 

6.5 
15 
1.5 
2.5 

U 

1.5 

18.6 
3.83 
185 
123 
9.63 
3.81 
1.73 
2.44 

1,140 
228 
175 

7,320 
592 
234 
103 
150 

C. 

April 

r 

SSy : .:.. 

c. 

June... ... 

T) 

July 

c. 

August 

r 

September 

r 

October 

r. 

The  iwriod 

14.7 

9.940 

NoTE.>-Discharge  Oct  27-^1, 1910,  estimated  at  2.5  second-feet,  Mar.  1  to  11, 1911,  at  12  8eooDd-feet,aDd 
Oct.  21-31  at  1.5  aeoond-feet. 
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iro  WOOD  BXVMR  AT  BOVAMZA,  WTO. 

Location.— In  the  SW.  J  SW.  i  sec.  13,  T.  49  N.,  R.  91  W.,  near  the  ranch  of  J.  W. 

Graves,  one-fourtli  mile  north  of  Bonanza  poet  office. 
Becords  available.— July  29,  1910,  to  November  30,  1911. 
Drainage  area. — Not  measured. 
Gage. — Chain  gage  on  left  bank  near  public  highway. 
ChanneL — Sand  and  gravel. 
Discharge  meaaurements. — Blade  by  wading  50  feet  below  the  gage;  in  flood,  from 

the  public  highway  bridge  one-half  mile  below. 
Winter  flow. — Affected  by  ice. 
Diversions. — Irrigation  is  carried  on  to  some  extent  and  water  is  diverted  both  above 

and  below  the  station. 

Discharge  measurements  of  No  Wood  River  at  Bonanza^  Wyo.,  in  1911. 


Dtto. 

BydrognplMr. 

Que 
hdSbt. 

Dis- 
charge. 

May  20 

w.  A .  T4i»nh 

FeH, 
3.18 
3.26 
2.14 
2.36 

8€C,-ft, 

473 

Jime  25 

n.  Hk»h4in1if 

642 

AOE.    4 

B.E.  Jones 

100 

Oct.  ao 

do 

176 

Daih/  gage  height^  in  feet,  of  No  Wood  River  at  Bonanza, 
[Grace  E.  Tajrlor,  observer.] 


yo.,  for  1911. 


Day. 

Mar. 

Apr. 

May. 

June. 

Aog. 

Sept. 

Oct. 

Nov. 

1 

2.20 
2.22 
2.82 
2.82 
2.40 

2.41 
2.31 

2.45 

■**i*28' 
2.26 

2.26 
2.00 
8.20 
8.70 
8.60 

3.80 
3.20 
3.00 
3.16 
4.00 

4.00 
4.20 

4.80 
6.20 
4.60 
4.40 
4.40 

4.20 
4.20 
4.40 
4.50 
3.80 

3.80 

'4*46' 

"i'.Qii 

6.70 
5.20 

*"2.'i5' 
2.36 

2.28 
2.40 
2.65 
2.30 
2.20 

2.10 
2.10 
2.00 
2.00 
2.00 

1.00 
1.00 
1.00 
1.85 
1.80 

1.80 
1.76 
1.80 
1.80 
1.85 

1.85 
1.80 
1.80 
1.85 
1.80 
1.75 

1.80 
1.80 
1.86 
1.00 
1.06 

2.00 
2.00 
2.00 
2.00 
2.00 

2.00 
2.00 
2.00 
2.00 
2.00 

2.00 
2.05 
2.05 
2.05 
2.05 

2.10 
2.10 
2.10 
2.10 
2.16 

2.20 
2.20 
2.26 
2.20 
2.25 

2.28 
2.80 
2.82 
2.32 
2.38 

2.34 
2.32 
2.81 
2.80 
2.30 

2.30 
2.30 
2.28 
2.28 
2.35 

2.88 
2.38 
2.64 
2.40 
2.36 

2.30 
2.35 
2.40 
2.35 
2.38 

2.40 
2.35 
2.36 
2.86 
2.34 
2.85 

2.42 

2 

2.86 

3 

2.86 

4 

2.86 

5                                          

2.88 

6 

2.41 

7 

2.88 

8 

2.35 

9..        ,              

i'22 
2.24 

2.24 
2.20 
2.28 
2.20 

2.32 

10 

2.65 

11 

2.56 

12...                  

2.52 

13 

2.68 

14...                 

2.80 

15 

2.06 

16 

1.70 
2.13 
2.14 
2.14 
2.12 

2.14 
2.24 

2.08 

8.00 

Is                                                    

8.00 

19 

2.36 
2.36 

2.35 
2.44 
2.40 
2.32 
2.30 

2.36 
2.30 
2.28 
2.20 
2.20 

3.50 
8.20 

3.06 

2.08 

20 

2.06 

21 

22 

28.                                               

24...                           

25 

8.80 

8.26 

96 

27 

*"i*66* 

4.00 
3.50 
8.30 
8.60 

28 

29 

30 

31 

Mors.— GacB  beighta  after  Nov.  0  dMorted  by  ice. 
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Daily  ditdiargey  in  second-feet,  of  No  Wood  River  at  Bonanza^  Wyo.yfor  1911. 


Day. 

• 

"h„:" 

Apr. 

liay. 

June. 

Aug. 

Sept. 

Oct. 

No\. 

1 

125 
130 
156 
156 
180 

184 
153 
142 
130 
135 

135 
125 
145 
125 
82 

40 
106 
110 
110 
105 

110 
135 
147 
159 
171 

183 
195 
207 
219 
232 

198 
180 
162 
145 
138 

140 
365 
495 
730 
680 

540 
495 
405 

472 
880 

1.330 
980 
805 
630 
495 

428 
516 
604 
692 
780 

830 
880 
630 
540 
680 
980 

1,280 
1,480 
1,180 
1,080 
1,060 

980 

980 

1.080 

1.130 

780 

780 

930 

1,080 

1.280 

1,480 

1,730 
1,480 
1,360 
1,240 
1,120 

1,000 
880 
760 
640 
522 

100 
100 
100 
112 
166 

145 
180 
268 
150 
125 

100 
100 
80 
HO 
80 

65 
65 
65 
58 
50 

60 
45 
50 
50 
58 

58 
50 
50 
58 
50 
45 

60 
60 
58 
65 
73 

80 
80 
80 
HO 
80 

80 
80 
80 
80 
80 

80 
90 
90 
90 
90 

100 
100 
100 
100 
112 

125 
125 
138 
125 
138 

145 
150 
156 
156 
159 

162 
156 
153 
150 
150 

150 
150 
145 
145 
165 

174 
174 
264 
180 

168 

150 
165 
180 
165 
174 

180 
165 
168 
168 
162 
165 

IW 

2                                     

163 

3 

165 

4                                           

165 

5 

174 

6 

IM 

7                                     

174 

8 



ltv> 

9 

l.>(. 

10 

11 

12                           

13 

14        

16 

16 ". 

17 

18 

19        

168 
168 

165 
194 
180 
156 
150 

165 
150 
132 
125 
125 
125 

20 

21 

22    

23 

24 

25 

26 

27 

28 

29 

30 

31 

NoTi.— llslly  discharge  determined  from  a  rating  curve  well  defined  below  600  second-feet;  discluu^ 
nterpolated  for  days  for  which  gage  heights  are  missing. 

Monthly  dicharge  of  No  Wood  River  at  Bonanza,  Wyo.,for  1911. 


Month. 


Discharge  in  second-feet. 


Maximum.   Mhiimunu      Mean. 


Run-off 
(total  hi 
acre-feet). 


.\ccu- 
rary. 


Maroh  l^M . 
April 


t&^ 


^*y 

June , 

August 

September 

October , 

November  1  to  9. 


194 
232 
1,330 
1,730 
268 
138 
264 


125 
40 
138 


45 
50 
146 


154 
144 
675 

88.8 

9ao 

164 
171 


3,970 

8,570 

35,400 

50,100 

5,460 

5,360 

10,100 

3,050 


Note.— Discbarge  June  26  to  30,  estimated  at  600  seoond-feet. 
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¥<irSLSEP  CRZZS  HBAB  TXV8LEZP,  WTO. 

Location.— In  NW.  i  NW.  }  sec.  12,  T.  47  N.,  R.  88  W.,  5  miles  irom  Tensleep  poet 
office  and  800  feet  east  of  the  county  bridge,  on  Burke's  ranch,  located  by  a  cliff 
80  feet  high  on  north  side  of  creek;  just  below  mouth  of  Canyon  Fork,  the  prin- 
cipal tributary. 

Becorda  available.— September  21,  1910,  to  December  31,  1911. 

Drainage  area. — Not  measured. 

Gage. — Inclined  and  upright  staff. 

Channel. — Rocky  ledge. 

Diseharge  zneaaureznenta. — At  low  and  ordinary  stages  made  by  wading;  at  flood 
stages  made  from  the  bridges  over  Canyon  Fork  and  Tensleep  Creek. 

^IHnter  flow. — ^Ice  will  not  form  at  this  station  except  in  extremely  cold  weather. 

Divezaioiis. — ^A  small  amount  of  water  is  diverted  from  this  stream  for  irrigation. 

IHaeharge  measiaremenU  of  Tensleep  Creek  near  Tensleep,  Wyo.j  in  1911. 


Dftte. 

Hydrognpher. 

Oace 
height. 

Dis- 
charge. 

May  21 

Jane  24a 

W  A  Lamb  

Fed. 
a99 
1.20 
a38 

aoo 

See.^U 
183 

R.Richards 

263 

Aug.    4 
Oct.  31 

B  £  Janes    

89 

do 

4fi 

a  Measurement  made  from  wagon  bridges  over  Ten  Sleep  and  Canyon  Fork  Creeks 

Daily  gage  height,  in  feet,  of  Tensleep  Cruh  near  Tensleep,  Wyo.^far  19ix 
[Bessie  Burke,  observer.] 


D.y. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

I>eo. 

0.1 
.2 
.2 
.1 
.1 

.0 

.0 

.0 

0.5 

0.6 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.06 

.06 

.1 

.06 

.06 

.1 

.16 

.4 

.4 

.45 

.36 

0.36 
.3 
.3 
.3 
.5 

1.06 
.06 
1.06 
1.0 
1.0 

.05 

.0 
1.1 
1.26 
2.26 

2.26 
l.»5 
1.06 
1.16 
1.0 

1.0 

1.1 

1.16 

1.6 

1.0 

2.3 

1.6 

1.3 

1.16 

1.75 

2.1 

3.06 

2.75 

2.2 

2.3 

2.7 

2.5 

2.15 

2.1 

2.0 

1.7 

2.2 
2.3 
2.4 
2.8 

2.86 

2.8 

2.45 

2.4 

2.2 

2.15 

1.0 

1.06 

1.4 

1.26 

1.15 

1.0 
.0 
.8 
.75 
.05 

1.0 
.0 
.85 
.75 
.66 

.65 
.6 
.55 
.55 
.5 

.5 

.45 

.4 

.3 

.3 

.4 

.45 
.6 
.56 
.4 

.6 
.4 
.3 
.3 
.26 

.26 

.26 

.25 

.3 

.3 

.25 

0.26 
.25 
.25 
.35 
.4 

.35 
.35 
.35 
.35 
.3 

.35 

.35 

.3 

.36 

.2 

.2 

.1 
.1 
.1 
.06 

.06 
.06 
.06 
.06 
.06 

.0 
.05 
.05 
.0 
.06 
.0 

0.0 
.0 
.0 
.0 
.06 

.1 

.06 

.05 

.0 

.0 

.0 
.0 
.1 
.1 
.06 

.06 

.1 

.06 

.1 

.06 

.06 

.06 
.06 
.05 
.05 

.06 

.06 

.1 

.05 

.06 

0.15 
.15 
.15 
.2 
.2 

.15 

.15 

.1 

.15 

.15 

.1 

.1 

.1 

.15 

.15 

.15 

.15 

.15 

.1 

.06 

.1 

!l 
.1 

.1 

.06 
.06 
.06 

:? 

.0 

0.0 
.0 
.0 
.0 
.0 

.06 
.06 
.06 
.0 

.0 

.0 
.0 
.06 
.06 
.15 

.15 

.1 

.1 

.05 

.1 

!l 
.06 
.06 
.06 

.06 
.06 
.05 
.0 
.05 

ao6 

2 i 

.06 

3....::..:.:; 1:.::.... 

.05 

4 

.0 

5 

.05 

6 

.06 

.06 

8 

.0 

» 

.06 

10 

.06 

11 

0.06 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 

.0 

.0 

.0 

.05 

.10 

.0 

12 

.0 

13 

.0 

14 

.0 

15 

.0 

1« 

.0 

17 

0 

18 

.0 

19 

.0 

» 

.0 

21 

.0 

22 

.06 

23 

.0 

24 

.0 

25 

.0 

26 

.0 

r 

.0 

28 

.0 

2d 

.0 

ao ',,. 

.0 

31 ■  '  " 

.06 
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Daily  dMiorgt,  in  uoomd-ful^  of  TeruUep  Creek  near  TensUep,  Wyo.,for  1911. 


I>ay. 

Mar. 

.Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

D«c. 

1 

55 
65 
65 
55 

55 

45 
45 
45 
50 
50 

45 
45 
45 

45 
45 

45 
45 
45 

45 

50 

50 
55 
50 
50 
55 

60 
88 
88 
94 
82 

82 
76 
76 
76 
101 

210 
182 
210 
196 
196 

183 
170 
226 
270 
620 

620 
506 
408 
240 
195 

195 
225 
240 
386 
490 

640 
385 
285 
240 
438 
560 

940 
820 
600 
640 
800 

720 
580 
560 
62S 
420 

600 

640 
680 
840 
860 

840 
700 
680 
600 

580 

490 
402 
315 
270 
240 

196 
170 
149 
140 
123 



196 
170 
160 
140 
12S 

123 
115 
106 
106 
101 

101 
94 
88 

76 
76 

88 

94 
115 
106 

88 

101 
88 
76 
76 
70 

70 
70 
70 
76 
76 
70 

70 
70 
70 
82 
88 

82 
82 

82 
82 

76 

82 
82 
76 
82 
65 

65 
55 
56 

55 
50 

50 
50 
50 
50 
50 

45 
50 
50 
45 
50 
45 

45 
45 
45 
45 

50 

55 

50 
50 
45 
45 

45 
45 
55 

55 
50 

50 
55 
50 
55 

50 

50 
50 
50 
50 
50 

50 
50 
56 

50 
50 

60 

Mj 
60 
65 
65 

60 
60 
55 

60 
60 

55 
56 
55 

60 
60 

60 
60 
60 
55 
50 

55 
55 

55 
55 
55 

50 
50 
50 
50 
45 
45 

45 
45 
46 
45 
45 

50 
50 
50 
45 
45 

45 
45 
50 
50 
60 

60 
55 
55 
50 
55 

55 

55 
50 
50 
50 

50 
50 
50 
45 
50 

50 

2 

30 

3 

aO 

4 

i5 

6 

50 

6 

50 

7 

50 

8 

45 

9 

50 

10 

50 

11 

50 
45 
45 
45 
45 

46 
45 
45 
45 
45 

45 
45 
45 

45 
45 

45 

45 
45 
45 
50 
55 

45 

12 

45 

13 

45 

14 

45 

15 

45 

16 

45 

17 

45 

18 

45 

19 

45 

20 

45 

21 

45 

22 

50 

23 

45 

24 

45 

25 

45 

26 

45 

27 

45 

28 

45 

29 

45 

30 

45 

31 

5(1 

Nora.— Daily  diaoharge  determined  fhnn  a  fairly  well-defined  rating  curve.    Discharge  estimated  Mar. 
ltol0,508eooDd-feet. 

Monthly  discharge  of  Tensleep  Creek  near  Temleep,  Wyo.yfor  1911. 


Month. 


January — 
Febnuuy... 
Maroh...... 

April 

Itoy 

June 

July 

August 

September. 
October.... 
November.. 
December.. 


The  year. 


Discharge  In  second-feet. 


55 

94 
640 
040 
195 
88 
55 
65 
60 
50 


940 


45 
45 
76 
123 
70 
45 
45 
45 
45 
45 


50 
50 
47.3 
55.2 

288 

537 

106 
64.1 
51.8 
56.1 
49.8 
46.6 


116 


Run-off 
(total  in 
aci»-lDet). 


3,070 
2,780 
2,910 
3,280 
17,700 
82,000 
6,460 
3,940 
3,050 
3,450 
2,960 
2,870 


84,500 


Aoca- 
racy. 


Note.— Means  for  January  and  February  estimated. 
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TBLL0W8T0KE  BIVEB  BA8IK.  199 

PAZVT  KOOX  CaSZS  HEAK  HTATTVILLE.  WTO. 

Looation.— In  the  Bighorn  National  Forost  in  the  NW.  {  sec.  18,  T.  50  N.,  R.  88  W., 
1^  miles  southeast  of  the  Longview  ranger  station  and  about  12  miles  east  of 
HyattviUe;  400  yards  below  the  mouth  of  the  North  Fork,  the  nearest  tributary. 

Records  available.— October  28  to  December  31,  1911. 

Drainage  area.— 81  square  miles  (measured  from  topographic  sheet). 

Gage.— Vertical  staff. 

Channel. — ^Probably  permanent. 

Discharge  measurementa. — ^Made  by  wading. 

Winter  flow.— No  data. 

Divexaiozis. — Prior  to  July  1, 1912,  there  were  adjudicated  diversions  from  Paint  Rock 
Creek  amounting  to  54  second-feet.  Practically  all  the  water  is  diverted  below 
the  station. 

Accuracy. — Sufficient  data  to  determine  accuracy  have  not  been  obtained. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

The  following  discharge  measurement  was  made  by  H.  B.  Waha  on  October  28, 
1911:  Gage  height,  0.80  foot;  discharge,  26  sscond-feet. 

The  foUowlng  additional  gage  heights  were  observed  at  this  station:  November  3, 
1.10  feet;  December  23,  0.15  foot. 

PAZVT  BOOS  OXXZX  VXAB  BOVAMZA,  WTO. 

Location.— In  the  SE.  i  N£.  i  sec.  19,  T.  49  N.,  R.  90  W.,  near  the  farmhouse  of 

William  Paumer,  H  miles  from  Bonanza  post  office  and  12  miles  from  Manderson, 

Wyo. ;  about  1 J  miles  above  junction  with  No  Wood  River. 
Records  available.— July  28, 1910,  to  December  31,  1911. 
Drainage  area. — Not  measured. 
Gage. — Chain  gage  on  the  right  bank  of  the  stream,  directly  in  front  of  the  house  of 

the  observer. 
GhanneL — ^Bed  of  stream  rocky  and  clean,  probably  nonshifting. 
Discharge  measurements.— Made  by  wading  at  the  gage  at  low  and  ordinary 

stages,  and  from  the  highway  bridge,  one-fourth  mile  below,  in  flood. 
Winter  flow. — Ice  common  at  gaging  station. 
Diverslozis. — Water  for  irrigation  is  diverted  above  the  station. 

Dudtarge  meaturemenU  of  Paint  Rock  Creek  near  Bonanza j  Wyo.,  in  1911. 


Dtto. 

HydrogimptMr. 

bdgEt. 

Dto- 
ohaise. 

ICay  20 

June  25 

W  A.T4imh 

Ftd, 
3.47 
3.77 
2.91 
2.85 

atc-ft. 

173 

K.  Richards 

288 

Acs.    4 
Oct.  30 

B.  E.  Jonw 

64 

.do 

61 
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8UBFACE  WATEB  SUPPLY,  1911,  PART  VI. 


Daily  gage  height  ^  in  feet,  of  Paint  Rock  Creek  near  Bonanza,  Wyo,,for  1911. 
[V.  Psomer,  olMerver.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

1 

2.57 
2.57 
2.61 
2.61 
2.67 

2.67 
2.59 
2.60 
2.39 
2.39 

2.41 
2.49 
2.49 
2.47 
2.41 

2.37 
2.37 
2.38 
2.31 
2.31 

2.30 
2.39 
2.31 
2.31 
3.20 

2.27 
2.19 
2.27 
2.28 
2.48 

2.48 
2.48 
2.41 
2.38 
2.29 

3.25 
3.30 
3.90 
4.40 
4.35 

3.90 
3.40 
3.40 
3.70 
4.30 

5.10 
4.60 
4.30 
4.05 
8.60 

3.40 
8.45 
3.80 
3.80 
4.30 

5.00 
4.40 
3.90 
3.70 
4.10 
4.65 

6.45 
5.60 
4.90 
5.00 
5.35 

4.80 
4.75 
6.00 
4.70 
4.40 

4.30 
4.90 
6.10 
6.10 
6.10 

5.60 

5.10 

4.60 

4.6 

4.85 

4.50 
4.30 
4.10 
4.00 
3.80 

3.55 
3.45 
3.30 
3.30 
3.20 

3.30 
3.40 
3.20 
3.10 
3.10 

3.10 
3.05 
3.00 
2.01 
2.90 

2.73 
2.63 
2.53 
2.51 
2.60 

2.44 
2.62 
2.62 
2.73 
2.80 

3.92 
2.80 
2.74 
2.72 
3.64 

2.62 
3.63 
2.61 
2.43 
2.44 
2.51 

2.63 
3.63 
3.72 
3.94 
3.00 

3.00 
3.35 
3.10 
3.00 
2.81 

2.71 
2.64 
2.52 
3.54 
3.61 

8.44 
3.42 
3.40 
2.41 
8.34 

2.31 
2.31 
3.34 
3.40 
3.33 

3.30 
8.31 
2.34 
2.40 
3.31 
2.30 

2.24 
2.30 
2.23 
3.22 
2.24 

2.31 
2.32 
3.34 
2.34 
2.34 

2.41 
2.42 
2.42 
2.52 
2.52 

2.53 
3.54 
3.61 
3.61 
3.63 

3.53 
3.54 
3.54 
3.60 
3.61 

3.70 
3.71 

3.n 

2.74 
2.81 

3.81 
2.84 
2.90 
2.02 

2.91 

2.94 
3.00 
2.92 
2.92 
2.84 

2.02 
2.81 
2.81 
2.73 
2.01 

2.82 
2.83 
3.90 
2.82 

2.84 

2.80 
3.83 
3.80 
2.94 
2.92 

2.92 
2.80 
2.90 
2.82 

2.81 
2.81 

2.80 

2 

2.80 

3 

2.74 

4 

2.91 

5 

2.91 

6 

2.84 

7 

2  SO 

8 

%W 

9 

2  81 

10 

11 

12 

13 

2.67 
2.67 
2.61 

2.60 
2.68 
2.59 
2.59 
2.59 

2.60 
2.60 
2.59 
2.59 
2.59 

2.59 
2.58 
2.51 
2.57 
2.51 
2.51 

14 

. 

16 

16 

17 

18 

19 

■ 

20 

21 

22 

23 

24 

25 

96 

27 

28 

29 

30 

31 

Daily  discharge .  in  second-feet,  of  Paint  Rock  Creek  near  Bonama,  Wyo.yfor  1911. 


Day. 


8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 

IH. 
19. 
20. 

21. 
22. 
Z\. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Mar.       Apr.      May.      June.      July 


34 
84 
19 
17 
13 

130 
140 
280 
490 
472 

316 
165 
165 
250 
455 

750 
560 
455 
368 
230 

165 
178 
280 
280 
455 

710 
490 
315 
250 

385 
578 


890 
950 
670 
710 
850 


612 
710 
595 
490 

466 
670 
750 
750 
760 

050 
750 
525 
560 
650 

526 
455 
386 
350 
208 

205 
178 
140 
140 
120 


140 
165 
120 
100 
100 

100 
91 
82 


Aug. 


130 
100 


54 


Sept. 


Oct.      Not 


53 

33 
46 


58 
53 
53 
54 


Note.— Daily  discharee  determined  from  a  rating  curve  fairly  well  defined.    Daily  discharge  Mar.  1  to 
12  estimated  at  40  second-feet;  Nov.  10  to  30,  discharge  estimated  at  50  second-feet. 
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YELLOWSTONE  BIVER  BASIN.  201 

Monthly  dischearge  of  Paint  Rock  Creek  near  Bonanza,  Wyo.,foT  1911. 


Month. 


Discharge  in  seoond-Ceet. 


Maximum.   Minimum.      Mean. 


January.... 
Febroaiy. . . 
Mareh 

^.::::::: 

June 

July 

August 

8Q>tember 

October 

November. . 
December.. 


The  year. 


750 
950 
165 
130 
54 
82 


950 


10 
13 
120 
14 
13 
10 
45 


40 
40 
35.3 
21.1 

303 

556 
56.8 
36.5 
25.5 
61.3 
51.9 
35 


Runoff 
(total  in 
acre-feet). 


105 


2,460 
2,220 
2,170 
1,260 
18,600 
33,100 
3,490 
2,240 
1,520 
3,770 
3,090 
2,150 


76,100 


Aoco* 
racy. 


Note.— Means  January,  February,  and  December  estimated. 

OBSYBITLL  &ZVXB  VBAB  XXXTnTBB,  WTO. 

Location.— In  the  NW,  J  SE.  J  sec.  15,  T.  48  N.,  R.  101  W.,  300  feet  from  Wilson's 

house,  about  5  miles  from  Meeteetse,  Wyo.,  on  the  road  to  Sunshine  &  Wilson's 

mine. 
Becords  available.— September  14,  1910,  to  December  31,  1910. 
I>rainage  area. — Not  measured. 
Gage. — Staff  gage  fastened  to  south  span  of  the  middle  pier  on  the  upstream  side  of  the 

bridge;  datum  unchanged. 
ChanneL — Bed  of  stream  rocky. 
Diacharge  measnrenientB. — ^At  flood  stage  made  from  the  upstream  side  of  the 

bridge;  low-water  measurements  are  made  by  wading  either  above  or  below  the 

bridge. 
DivezBiona. — Irrigation  is  carried  on  extensively  by  water  diverted  from  this  stream 

and  its  tributaries. 

Discharge  measureinenU  o/Greybull  River  near  Meeteetse,  Wyo.^  in  1911. 


Date. 


Uay  26 
June  27 
Aug.    6 

Nov.    3 


Hydrographer. 


W.  A.  Lamb 
R.  Richards. 
B.  E.Jones.. 

do 

do 


Gaee 
height. 

Dis- 
charge. 

Feet. 
1.80 
2.55 
1.33 
1.33 
0.83 

aec.-ft. 
382 

1,070 

366 

361 

146 
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6tT!tFACE  WAME  SUPPLY,  Ml,  PABT  VI. 


DaUy  gage  heightj  in  feet,  and  discharge^  in  geocmd-feety  of  Greybull  River  near  MeeteeUe, 

Wyo.  Jar  1910. 

[Katherfaie  Wflaon,  obserrer.] 


September. 

October. 

November. 

December. 

Day. 

Oace 
hel^t. 

Dis- 
charge. 

Gaee 
height. 

Db- 
charge. 

he^t. 

Dis- 
charge. 

Gaee 

height. 

I>is- 
diarge. 

1 1 

0.98 
1.01 
1.02 
.96 
.97 

1.06 

1.03 

.99 

.97 

.97 

.97 
.97 
.96 
.97 
.97 

.96 
1.01 
.99 
.97 
.78 

.89 
.86 
.90 
.88 
.89 

.99 
.92 
.98 
1.02 
1.00 
.96 

185 
193 
195 
185 
183 

306 
198 
188 
183 
18a 

183 
183 
180 
188 
183 

180 
193 
188 
183 
141 

164 
158 
166 
163 
164 

188 
171 
185 
195 
190 
180 

0.98 
.96 
.94 
.86 
.78 

.96 
.91 
.86 
.79 
.89 

.87 
.84 
.83 
.74 
.72 

.70 
.78 
.85 
.88 
.60 

.76 
.70 
.88 
.85 
.80 

.85 
.65 
.68 
.85 
.88 

185 
180 
176 
158 
141 

180 
168 
158 
143 
164 

160 
158 
149 
134 
131 

127 
141 
166 
162 
126 

136 
127 
162 
156 
145 

156 
130 
134 
156 
163 

0.85 
.85 
.83 
.82 
.79 

.75 
.76 
.82 
.85 
.88 

.85 
.86 
.88 

:K 

.96 
1.04 
1.65 
1.78 

.98 

.98 
3.00 
3.00 
2.68 
3.00 

156 

2 

156 

3 

151 

4 

149 

6 

143 

6 ' 

las 

7 

138 

8 

149 

9 

156 

10 

162 

u 1 

156 

12 

15S 

18 

162 

14 

15 

16 

17 

0.68 
.68 

.81 
1.30 
.86 
.98 
.85 

.88 
2.34 
1.27 
1.06 

.98 

1.07 

1.07 

1.04 

.98 

.98 

124 
124 

147 
280 
158 
185 
156 
162 
889 
270 
206 
186 

209 
309 
301 
185 
185 

166 
176 

180 

18 

19 

30 

21 

22 

23 

24 

35 

» :..::::.:::::::::::::::: 

27 .     .. 

28 

29 

30 

81 :: ::.:::.:..::. 

NoTE.—Oage  heights  Mar.  13  to  14  and  after  Deo.  16,  distorted  by  ice. 

Daily  gage  height,  in  feet,  of  Greybull  River  near  Meete^tse,  Wyo.Jor  1911. 
[Katherlne  Wilson,  observer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

1 

0.74 
.74 
.74 
.76 
.76 
.75 
.74 
.74 
.76 
.78 

.76 
.72 
.65 
.57 
.54 

.60 
.63 
.65 
.68 
.71 

.76 
.73 
.78 
.75 
.78 

.81 
1.00 
.93 
.96 
.96 

0.89 

.98 

.98 

.96 

.98 

•1.65 

1.60 

1.60 

1.95 

1.55 

1.55 
l.fiO 
1.50 
l.CO 
3.65 

1.95 
1.70 
1.45 
1.30 
1.35 

1.30 
1.65 
1.45 
1.90 
1.95 

2.05 
1.85 
1.65 
1.85 
1.95 
3.05 

1.55 
1.65 
1.45 
1.90 
3.85 

3.90 
3.05 
3.20 
3.00 
3.90 

2,95 
3.40 
4.85 
3.80 
4.15 

3.85 
3.75 
4.05 
3.55 
3.50 

3.40 
3.30 
2.95 
2.90 
2.75 

2.55 
2.50 
2.55 
2.50 
2.65 

2.30 
2.15 
2.20 
2.25 
2.30 

2.30 
2.50 
2.55 
2.00 
1.90 

1.90 
1.85 
1.85 
1.85 
1.90 

1.90 
2.05 
2.00 
1.95 
2.80 

2.00 
2.05 
1.95 
1.80 
1.75 

1.70 
1.70 
1.70 
1.65 
1.56 
1.50 

1.50 
1.50 
1.45 
1.45 
1.35 

1.38 
1.30 
1.35 
1.35 
1.30 

1.30 
1.25 
1.20 
1.20 
1.20 

1.20 
1.15 
1.10 
1.00 
.98 

.98 
.95 
.95 
.95 
.92 

.90 
.92 
.94 
.94 
.92 
.90 

0.94 
.96 
.96 
.95 
.97 

.96 
1.00 
.98 
.97 
.96 

.95 
.97 
.96 
.96 
.96 

.95 
.97 
.96 
.96 
.95 

.95 
.96 
.96 
.97 
.97 

.96 
.95 
.95 
.94 
.94 

0.94 
.92 
.92 
?90 
.88 

.88 
.88 
.86 
.86 
.87 

.86 
.86 
.86 
.86 
.87 

.87 
.87 
.87 
.84 
.84 

.86 
.90 
.88 
.86 
.84 

.83 
.83 
.84 
.84 
.83 
.83 

0.83 
.84 
.83 
.86 
.88 

.86 
.83 
.82 
.82 
.82 

.82 
.82 
.83 
.86 
.86 

.86 
.86 
.88 
.90 
.94 

.94 
.96 
.96 
.96 
.94 

.94 
.88 
.86 
.86 
.84 

0.84 

3 

.84 

3 

.84 

4 

.84 

5 

6 

7 1 

g 1     .   . 

9 1 

10 -   -   - 

11 

13 

1.25 

1.40 

1.60 

.98 

.85 
.88 
.88 
.94 
1.00 

.98 
.84 
.85 
.88 
.76 

.75 

.68 
.65 
.73 
.72 
.74 

13 

14 



15 

16 J 

17 

18 

19 

30 

31 

33 



33 

34 

35 

26 

37 

28 

39 

30 

81 
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YELLOWSTONE  RIVER  BASIN.  203 

Daily  ducharge,  in  second-feet ^  ofQreyhvll  River  near  MeeteeUe,  Wyo.jfor  1911, 


Day. 


2 

3 

4 

5 ' 

6 1 

7 

8 

9 

10 .-- 

11 

12 

13 

14^ -   

15 

185 

156 
163 
163 
176 
190 

16 

17 

18 

19 

ao 

21 

185 

22 

153 

23 

156 

24 

162 

2S 

138 

26 

186 

27 

134 

28 

130 

29 

131 

30 

131 

31 

134 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

134 

164 

378 

855 

855 

176 

134 

185 

436 

733 

355 

180 

184 

185 

336 

770 

336 

180 

138 

180 

566 

813 

336 

178 

138 

185 

1,340 

855 

296 

183 

186 

435 

1,890 

855 

809 

185 

184 

400 

1,530 

1,030 

280 

190 

184 

400 

1,660 

1,080 

396 

185 

138 

505 

1,480 

635 

396 

188 

141 

378 

1,390 

565 

380 

180 

188 

878 

1,440 

565 

380 

178 

181 

855 

11840 

585 

364 

188 

130 

855 

8,140 

585 

347 

180 

106 

400 

31300 

535 

347 

180 

106 

1,160 

3,530 

565 

347 

180 

113 

505 

3,310 

565 

347 

178 

115 

450 

3,160 

660 

383 

183 

120 

336 

3,430 

636 

317 

180 

124 

380 

1,080 

595 

190 

180 

139 

264 

1,080 

1,300 

185 

178 

138 

347 

1,840 

635 

185 

178 

183 

435 

1,660 

660 

178 

180 

141 

836 

1,440 

505 

178 

180 

186 

565 

1,390 

506 

178 

183 

141 

595 

1,360 

473 

171 

183 

147 

660 

1,080 

460 

166 

180 

190 

535 

1,080 

450 

171 

178 

171 

435 

1060 

450 

176 

178 

180 

535 

1,080 

436 

176 

176 

180 

505 

1,160 

378 

171 

176 

660 

355 

166 

Oct. 


176 
171 
171 
166 
163 

163 
163 

158 
158 
160 

168 
158 
158 
158 
160 

160 
160 
160 
158 
153 

158 
166 
163 
158 
153 

151 
151 
153 
153 
151 
151 


151 
168 
151 
158 
163 

158 
151 
140 
140 
148 

140 
140 
151 
158 
158 


158 
163 
166 
176 

176 
180 
180 
180 
176 

176 
163 
158 
158 
158 


Dec. 


158 

158 
153 
158 


NoTK.- -Daily  discharge  for  1910  and  1911  detvmined  from  a  poorly  defined  rating  curve. 

Monthly  discharge  o/Oreybull  River  near  Meeteetse,  Wyo.,for  1910-11. 


Month. 

Discharge  tai  seoond-fMt. 

Run-off 
(totalis 
acre-feet). 

Accu- 

Maximum. 

>ffa<"»iifti 

Mean. 

racy. 

1910. 
September  14^30 

880 

306 
185 
180 

134 
141 

130 
135 

228 

181 
151 
158 

7,690 
11,100 
8,990 
9,720 

C. 

October 

c: 

NoviMnber                                                  ... 

C. 

December 

D. 

1911. 
Jttoary 

150 
140 
152 
137 
437 
1,510 
646 
239 
180 
159 
160 
140 

9,220 
7,780 
9,350 
8,150 
26,300 
89,800 
39,700 
14,700 

9,780 
9,520 
8,600 

FAbmery                           

March... 

190 

100 

1,160 

3,140 

1,300 

365 

190 

176 

180 

120 
105 
164 
336 
356 
166 
176 
151 
140 

D. 

April 

C. 

Ifcy...                  . 

C. 

JOM.V:::::::::::::;::::::::::::::. :.:.:::::::.::: 

C. 

July 

C. 

August 

C. 

8e^hi^....::::: :::::::::::::.: :.... 

C. 

October 

C. 

November 

C. 

December 

The  year 



244,000 

NaTZ.— Discharge  Dec.  17  to  31. 1910,  estimated  at  160  second-feet.    Means  for  January,  February,  and 
December,  1911,  estimated.    Discharge  Mar.  1  to  14, 1911,  estimated  at  150  second-i'eet. 
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WOOD  UVEB  HBAB  XXXTXETSB,  WTO. 

Loeatioxi.— In  the  SE.  i  sec.  22,  T.  48  N.,  R.  101  W.,  on  the  highway  bridge  800  feet 
above  the  junction  of  Wood  and  Meeteetse  rivers,  9  miles  from  Meeteetse  poet 
office,  on  the  road  running  west  to  the  Pitchfork  ranch. 

BeoordB  available.— September  15,  1910,  to  December  31,  1911. 

Oage.— Staff  fastened  to  the  wind  brace  on  the  north  side  of  the  bridge. 

Channel. — ^Bed  of  stream,  gravel. 

DiBcharge  meaaurementa.— Made  from  the  downstream  side  of  bridge. 

Winter  flow. — Ice  present  during  winter  months. 

Divendoxia.— A  few  ditches,  all  above  the  station,  divert  water  from  this  stream. 

Discharge  meagurements  of  Wood  River  near  Meeteetse,  Wyo,,  in  1911. 


Date. 

Hydrographer. 

Oace 
l&right. 

Dfa- 
charge. 

May  26 

W.A.Lamb 

Fett. 

1.06 
1.74 
1.24 
1.03 
1.03 

8€C-ft. 

IT! 

June  27 

R.  RiohaHs 

323 

Aug.    6 

B.E.Janes 

148 

Nov.    3 

do 

86 

3 

do 

83 

Daily  gage  height,  in  feet,  and  discharae,  in  second-feet,  of  Wood  River  near  Meeteetse, 

Wyo.,  for  1910. 

[Guinevere  Irwin,  observer.] 


September. 

October. 

November. 

Deoamber. 

Day. 

hei^t. 

Die- 
charge. 

Oace 

Die. 
charge. 

iSS^t. 

Die. 
charge. 

bei^t. 

Dtv 
cfaargei 

1 

0.80 
.85 
.82 
.81 
.80 

.81 
.81 
.78 
.75 
.75 

.75 
.74 
.74 
.73 
.73 

.72 
.71 
.73 
.72 
.70 

.70 
.70 
.68 
.67 
.69 

.72 

.77 
.80 
.77 
.75 
.77 

68 
79 
72 
70 
68 

70 
70 
64 
68 
58 

58 
57 
57 
55 
55 

53 
51 
55 
53 
49 

49 
49 
46 
44 
47 

58 
62 
68 
62 
58 
62 

0.75 
.75 
.75 
.74 
.74 

.78 
.73 
.73 
.72 
.72 

.73 
.72 
.72 
.71 
.71 

.71 
.71 
.71 
.72 
.73 

.71 
.72 
.72 
.70 
.70 

.71 
.71 
.75 
.75 
.75 

58 
58 
58 
57 
57 

55 

65 
65 
53 
53 

65 
53 
53 
51 
51 

51 
51 
51 
68 
55 

51 
53 
53 
49 
49 

61 

61 
68 
68 

58 

0.72 
.70 
.70 
.70 
.70 

.70 
.70 
.70 
.70 
.70 

53 

2 

49 

3 

49 

4 

49 

6 

49 

6 

49 

7 

49 

8 

49 

9 

49 

10 

49 

11 

12 

13 

14 

15                                    

0.78 

.82 
.85 
.84 
.84 
.86 

.84 
.05 
.90 
.85 
.86 

.84 
.80 
.78 
.80 
.78 

04 

72 
79 
77 

77 
79 

77 
102 
90 
79 
79 

77 
68 
64 
68 
64 

16 

17 

Ig                         .        ..                    

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

81 
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Daify  ffoge  height,  in  feet,  of  Wood  River  near  Meeteetee,  Wyo.,for  1911. 
[Ouinevere  Irwin,  obserw.] 


Day.         1  Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sq>t. 

Oct. 

Nov. 

1 ! 

a66 
.66 
.66 
.60 
.62 

.61 
.64 
.66 
.60 
.61 

.61 
.60 
.50 
.66 
.66 

.65 
.60 
.60 
.60 
.68 

.68 
.68 
.68 
.60 
.68 

.66 
.72 
.70 
.70 
.66 

0.66 
.70 
.68 
.70 
.76 

.80 
.86 
.86 
.02 
.86 

.82 
.80 
.80 
.85 
1.10 

:S 

.82 

:S 

.76 
.78 
.76 
.84 
.86 

1.06 
.96 
.90 
.90 
.90 
.06 

1.00 
1.11 
1.00 
1.14 
1.10 

1.24 
1.23 
1.24 
1.40 
1.00 

1.29 
1.34 
1.40 
1.44 
2.30 

2.14 
2.30 
2.40 
2.20 
2.10 

2.00 
1.00 
1.80 
1.79 
1.60 

1.80 
1.60 
1.70 
1.69 
1.69 

1.48 
1.48 
1.46 
1.43 
1.48 

1.43 
1.48 
1.48 
1.38 
1.28 

1.23 
1.20 
1.18 
1.23 
1.28 

1.36 
1.46 
1.38 
1.48 
1.68 

1.48 
1.40 
1.43 
1.41 
1.38 

1.36 
1.38 
1.28 
1.20 
1.26 
1.33 

1.26 
1.26 
1.21 
1.22 
1.21 

1.21 
1.16 
1.16 
1.16 
1.16 

1.16 
1.16 
1.14 
1.06 
1.06 

1.06 
1.04 
1.01 
1.01 
1.01 

.98 
1.01 
1.00 
1.06 
1.06 

1.06 
1.06 
1.06 
1.06 
1.06 
1.06 

1.00 
1.00 
1.00 
1.00 
1.02 

.90 
1.00 
1.00 
.95 
.99 

.98 
.97 
.99 
.95 
.95 

.97 
.96 
.96 
.90 
.96 

.96 
.87 
.86 
.90 
.90 

.90 
.87 
.86 
.86 
.86 

0.72 
.89 
.84 
.86 
.80 

.90 
.89 
.88 
.80 
.88 

.86 
.88 
.86 
.86 
.86 

.84 
.86 
.86 
.86 
.86 

.93 

.88 
.84 
.84 
.84 

.81 
.84 
.86 
.80 
.02 
.96 

1.03 

2 

1.04 

3 

1.04 

4 

1.03 

5 

1.03 

6 

1.01 

7 

1.01 

S 

1.04 

9 

.99 

10 

.99 

11 

1.01 

12 

1.39 

13 i 

1.39 

14 '  

1.41 

15 : 

1.41 

16 

1.69 

17 ' 

1.58 

18 1 

1.39 

19.:..: : :..::::::: 

1.14 

20 

.89 

21 

.89 

22 

.94 

23 '  

.99 

24 

1.04 

25 ' 

1.04 

27 

28 

0.65 
.72 
.75 

29 

.65 
.65 
.65 

30 

31 

Non.— Gage  heights  distorted  by  loe  Nov.  12  to  25. 

Daily  discharge,  in  second-feet,  of  Wood  River  near  Ji^t^tse,  Wyo.,/or  1911. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

41 
41 
41 
33 
36 

35 
39 
•  43 
83 
36 

35 
33 
32 
41 
43 

41 
33 
33 
33 
30 

30 
30 
30 
32 
30 

41 
63 
40 
49 
41 

41 
49 
46 
49 
60 

68 
79 
79 
95 
81 

72 
68 
68 
79 
140 

90 
90 
72 
68 
68 

60 
64 
60 
77 
79 

128 
103 
90 
90 
90 
102 

138 
142 
138 
150 
162 

177 
174 
177 
256 
138 

192 
202 
256 
230 
615 

506 
615 
665 
670 
620 

470 
426 
386 
346 
306 

966 
966 

346 
966 
966 



228 
228 
221 
210 
228 

210 
228 
228 
193 
169 

124 
136 
129 
144 
169 

186 
221 
193 
228 

246 

.  228 
200 

210 
204 
198 

186 
198 
160 
163 
163 
176 

153 
163 
138 
141 
138 

138 
123 
123 
123 
128 

123 
123 
117 
06 
96 

96 
90 
82 
82 
82 

76 
82 
80 
95 
95 

96 
96 
96 
96 
95 
95 

80 
80 
80 
80 
85 

78 
80 
80 
70 
78 

76 
74 
78 
70 
70 

74 
70 
70 
60 
70 

70 
54 
60 
60 
60 

60 
64 
60 
60 
60 

28 
68 

68 

60 
68 
56 
68 
66 

52 
56 
62 
62 
60 

48 
60 
62 
60 
62 

to 

66 

48 
48 
48 

42 
48 
62 
58 
64 
72 

88 

2 

90 

3 

90 

4 

88 

5 

88 

6 

82 

82 

8 

90 

9 

78 

10 

78 

11 

82 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22....          

23 

24 

2$ 

S:::::::::::::-;::::::;:::: 

41 
63 
58 
41 

41 
41 

28 

29 :';:*"*; 

30 

31 .   . 

Non.~Dij]7  discharge  determined  from  lE^ly  well  deftaMd  rating  curves  applicable  Sept.  15, 1910,  to 
lone  18, 1911,  and  June  19  to  Nov.  11, 1911. 
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Monthly  discharge  of  Wood  River  near  Meeteetse,  Wyo.jfor  1910-11. 


Month. 


Discharge  in  seeond-fBet. 


Maxhnum.   Minimum.      Mean. 


Run-off 
(total  in 
acre-fBOt). 


Acscu- 
racy. 


r>. 
r>. 
r>. 

B. 
B. 
B. 
B. 
B. 
B. 
B. 
C. 

r>. 


September  1&-30. 

October 

November. 

December 


1910. 


102 
79 


53 


76 

58.7 
53.8 
46.4 


2,410 
8,610 

3,aoo 

2,850 


January.... 
February. . . 

March 

April 

May 

June- 

July 

August 

September.. 

October 

November. . 
December.. 


1911. 


53 
140 
666 

246 
163 
85 
72 
90 


30 
41 
188 
129 
76 
50 
28 
78 


a40 
a35 
41.1 
37.2 
77.5 
313 
197 
106 
68.7 
53.2 
72.3 
a50 


2,460 
1,940 
2,530 
2.210 
4,770 
18,600 
12,100 
6,640 
4,090 
3,270 
4,300 
3,070 


The  year. 


91.1 


66,000 


a  Estimated. 

Note.— Discharge  Dec.  11  to  31, 1910,  estimated  at  45  second-feet  per  day:  Mar.  1  to  25, 1911,  estimated 
at  40  seoond-feet;  Nov.  12  to  30, 1911;  estimated  at  65  second-feet. 

LITTLE  BIOHOEH  UVEB  VBAB  WTOLA,  MOVT. 

Location. — One-fourth  mile  below  proposed  headworks  of  Little  Bighorn  canal  No.  3, 
in  the  N.  ^  SW.  }  sec.  28,  T.  8  S.,  R.  35  E.,  about  16  miles  above  the  mouth  of 
Lodge  Grass  Creek. 

Becorda  available. — September  7  to  October  31,  1911. 

Oage. — Overhanging  chain  gage  on  right  bank. 

Channel. — Practically  permanent;  bed  of  stream  is  composed  of  gravel  and  cobble- 
stones. 

Discharge  measurementB. — Made  by  wading  at  ford  below  the  gage. 

Winter  flow. — Channel  filled  with  ice  during  the  winter  months;  winter  gage  heights 
are  not  reliable. 

DiveraiozL — ^None. 

The  following  discharge  measurement  was  made  by  W.  A.  Lamb: 
September  7,  1911:  Gage  height,  4.08  feet;  discharge,  91  second-feet. 

DaUy  gage  height,  in  feet,  of  Little  Bighorn  River  near  Wyola,  Mont.,  for  1911. 
[Charles  C.  Dillon,  observer.] 


Day. 

Sept. 

Oct. 

Day. 

Sept. 

Oct. 

Day. 

Sept. 

Oct. 

1 

3.95 
8.95 
8.95 
4.00 
4.00 

3.96 
8.05 
8.95 
3.95 
8.95 

11 

3.96 
3.97 
3.95 
3.96 
3.95 

8.95 
3.95 
3.96 
3.95 
3:96 

3.95 
3.95 
3.95 
8.95 
4.00 

4.00 
8.96 
8.96 
8.95 
3.96 

21 

3.95 
3.95 
3.95 
4.00 
4.00 

3.96 
3.96 
8.96 
3.95 
8.95 

3.95 
3.96 
4.01 
4.00 
4.00 

3.9S 
8.98 
S.95 
3.95 
3.95 
3  95 

2 

12.: 

22 

8 

13 

23 

4 

14 

24      .  . 

5 

15 

25 

6 

16 

26 

7 

4.08 
4.01 
4.01 
3.96 

17 

27 

8 

18 : 

28 

9 :... 

19 

29 

10 

20 

80    .... 

31 
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LZTTLB  BIGKORH  BIVXB  HBAB  OBOW  AOBVOT,  MOVT. 

liocatioxi. — At  the  Chicago,  Burlington  &  Quincy  Baikoad  bridge  2  miles  south  of 
Oow  Agency,  Mont.,  in  W.  ^  sec.  18,  T.  3  S.,  B.  35  £.,  about  14  miles  above  the 
junction  with  Bighorn  River. 

Becoxds  available.— March  24, 1906,  to  June  30, 1906;  September  7, 1911,  to  Decem- 
ber 31,  1911. 

QAge. — ^Vertical  staff  attached  to  downstream  end  of  a  pile  bridge  pier.  The  records 
from  March  24, 1905,  to  June  30,  1906,  were  obtained  from  a  standard  chain  gage 
attached  to  the  upstream  side  of  the  railroad  bridge  at  Crow  Agency,  about  2  miles 
farther  downstream.   No  tributaries  enter  between  these  two  points. 

ChanneL — Permanent,  broken  by  the  piers  of  the  bridge.  Bed  of  the  stream  is  coarse 
gravel  and  pobblestonee.  Current  is  sluggish  at  the  gage. 

Discharge  zneaaurementa. — Made  from  downstream  side  of  the  bridge;  low-water 
measurements  are  made  by  wading  at  the  ford  about  75  feet  above  the  bridge. 

Winter  flow. — ^Affected  by  ice,  which  forms  at  the  control  below  the  bridge. 

DivexaiGii. — ^None . 

Digcharge  measuremenU  of  lAUle  Bighorn  River  near  Crow  Agency ,  Mont.,  in  1911, 


I>»te. 

Hydrographer. 

hS^l 

Dis- 
oharse. 

Sept.   5 

W .  A .  TiCtmb 

Feti. 
4.0 

61 

Nov.  17 

do 

100 

aloe. 
BHOSKOne  BIVXB  AT  COBBXTT  DAM,  WYO. 

Location.->In  the  N£.  \  sec.  7,  T.  53  N.,  B.  100  W.,  at  the  Corbett  diversion  dam,  8 
miles  below  Cody,  Wyo. 

Becorda  available.— April  20,  1908,  to  October  25,  1911. 

Bxaina^fe  area. — ^Not  measured  at  this  station;  the  drainage  area  above  Cody  is 
1,400  square  miles.  Sage  Creek,  the  only  important  tributary  that  enters  be- 
tween this  station  and  Cody,  drains  only  about  25  square  miles. 

Gage. — ^Forty  feet  above  the  crest  of  the  dam;  readings  represent  height  of  water 
above  crest. 

Detezminationa  of  dlacharge.— The  discharge  is  computed  by  considering  the 
dam  as  a  weir  and  the  sluice  tunnel  gates  as  submerged  orifices.  The  dam  is  of 
reinforced  concrete,  of  the  buttressed  type,  having  on  the  upstream  side  a  deck 
2^  feet  thick  sloping  1  to  1  and  supported  by  buttresses  2  feet  thick  spaced  14 
feet  on  centers;  it  raises  the  low-water  elevation  of  the  river  10.2  feet;  the  length 
between  abutments  is  400  feet. 

Cooperatdon. — Gage  heights  and  gate  openings  furnished  by  the  United  States 
Redamation  Service. 

The  following  dischaige  measurement  was  made  by  B.  E.  Jones  at  the  highway 
bridge  at  Cody: 
August  7,  1911:  Gage  height,  1.83  feet;  discharge,  3,720  second-feet. 
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Daily  gage  heightf  in  feet,  of  Shoshone  River  at  Corbett  dam,  Wyo.,for  1911. 
[J.  A.  Fleming,  observer.] 


Day. 

Jan. 

Feb. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

0.35 
.36 
.46 
.41 
.45 

.51 
.46 
.37 
.35 
.46 

.38 
.46 
.54 
.78 
.60 

.43 
.41 
.43 
.39 
.39 

.40 
.32 
.32 
.45 
.41 

.41 
.41 
.40 
.40 
.42 
.46 

0.47 
.44 
.48 
.37 
.37 

.39 
.38 
.34 
.31 
.33 

.36 
.38 
.41 
.35 
.35 

.35 
.38 
.32 
.36 
.36 

.35 
.32 
.30 
.32 
.35 

.49 
.44 
.36 

0.34 
.35 
.35 
.37 
.30 

.39 
.40 
.43 
.44 
.35 

.42 
.35 
.37 
.41 
.44 

.46 
.48 
.56 
.45 
.51 

.57 
.62 
.63 
.65 
.63 

.55 

.50 
.47 
.56 
.66 
.52 

0.56 
.65 
.65 
.61 
.57 

.53 
.56 
.54 
,67 
.56 

.55 
.51 
.57 
.46 
.50 

.46 
.50 
.55 
.58 
.57 

.58 
.68 
.69 
.55 
.55 

.61 
.68 
.72 
.76 

.77 

0.75 
.70 
.69 
.68 
.72 

.80 
.82 
.85 
.89 
.92 

.90 
.88 
.84 
:89 
.90 

.90 
.90 
.90 
.90 
.93 

.92 
.93 
.93 
.92 
.90 

.94 
1.08 
1.11 
1.05 
1.05 
1.06 

1.14 
1.17 
1.21 
1.20 
1.32 

1.37 
1.20 
1.29 
1.36 
1.38 

1.40 
1.40 
1.43 
1.46 
1.53 

1.59 
1.63 
1.67 
1.70 
1.73 

1.75 
1.78 
1.80 
1.80 
1.80 

1.84 
1.85 
1.83 
1.86 
1.87 

1.90 
1.90 
1.88 
1.88 
1.90 

1.88 
1.88 
1.88 
1.88 
1.88 

1.87 
1.88 
1.88 
1.88 
1.87 

1.87 
1.88 
1.88 
1.87 
1.90 

1.87 
1.87 
1.80 
1.77 
1.73 

1.67 
1.66 
1.66 
1.67 
1.60 
1.60 

1.56 
1.84 
1.84 
1.84 
1.85 

1.85 
1.85 
1.83 
1.84 
1.84 

V83 
1.81 
1.82 
1.80 
1.80 

1.79 
1.79 
1.77 
1.75 
1.74 

1.74 
1.74 
1.72 
'1.71 
1.71 

1.71 
1.69 
1.69 
1.67 
1.66 
1.66 

1.66 
1.64 
1.61 
1.60 
1.58 

1.56 
1-55 
1.56 
1.55 
1.53 

1.50 
1.46 
1.44 
1.43 
1.43 

1.43 
1.41 
1.33 
1.30 
1.28 

1.27 
1.20 
1.09 
1.05 
1.04 

1.04 
1.03 
1.02 
1.01 
1.00 

0.9S 

2 

.99 

3 

.99 

4 

.99 

5 

.96 

6 

94 

7 

.93 

8 

.90 

9 

.88 

10 

87 

11 

.83 

12 

.79 

13 

.70 

14 

.54 

15 

54 

16 

.53 

17 

.4^^ 

18 

.49 

19 

.47 

20 

.40 

21 

.37 

22 

.32 

23 

.35 

24 

.35 

25 

.35 

28 

27 

28 

29 

30 

81 

Daily  discharge,  in  second-feet,  of  Shoshone  River  and  sluices  at  Corbett  dam,  Wyo., 

for  1911. 


Day. 


1.. 
2,. 
3.. 
4.. 

5.. 

6.. 
7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29., 
30.. 
31.. 


Jan.       Feb.      Mar.       Apr.  \  May.      June.      July.      Aug.      Sept.       Oct. 


266 
276 
414 
344 
400 

486 

414 
287 
265 
414 

308 
414 
534 
944 
630 

372 
344 
372 
319 
319 

330 


400 
344 

344 
344 
330 
330 
358 
414 


428 
386 
442 
287 
287 

319 
308 
254 
221 
243 

276 
306 
344 
265 
265 


232 
276 
276 

265 
232 
210 
232 
265 

456 

386 
276 


264 

266 
265 
287 
319 

319 
330 
372 
386 
265 

358 
265 
287 
344 
386 

414 
442 
566 
400 
486 


664 
681 
715 


550 
470 
428 
566 

715 
502 


566 

715 
715 
486 
582 

518 
566 
534 
582 
566 

550 
486 
582 
414 
470 

414 

470 
550 

582 

598 
766 
783 
550 
550 

647 
766 
836 
908 
926 


890 
800 


766 


980 
1,020 
1,080 
1,160 
1,220 

1,180 
1,140 
1,060 
1,160 
1,180 

1,180 
1,180 
1,180 
1,180 
1,250 

1,220 
1,250 
1,250 
1,220 
1,180 

1,270 
1,590 
1,660 
1,520 
1,520 
1,540 


1,740 
1,810 
1,900 
1,880 
2,180 

2,310 
1,880 
2,100 
2,290 
2,340 

2,390 
2,390 
2,470 
2,550 
2,740 

2,910 
3,030 
3,140 
3,230 
3,320 

8,380 
3,470 
3,530 
8,530 
3,530 

3,660 
3,600 
3,630 
3,720 
3,750 


3,850 
3,850 
3,790 
3,790 
3,850 

3,790 
3,790 
3,790 
3,790 
3,790  f 

3,750 
3,790 
3,790 
3,790 
3,750 

3,750 
3,790 
3,790 
3,750 
3,850 

3,750 
3,960 
4,080 
8,940 
3,960 

3,870 
8,840 
3,810 
4,020 
4,110 
4,110 


3,610 
3,660 
3,660 
3,660 
3,600 

8,600 
8,600 
3,630 
8,660 
3,660 

3,630 
3,560 
3,590 
3,580 
8,530 

3,500 
8,500 
8,440 
3,880 
8,850 

8,850 
3,350 
3,290 
3,360 
3,360 

8,260 
8,200 
8,200 
3,140 
8,110 
3,110 


8,080 
3,060 
2,970 
2,940 
2,880 

2,830 
2,800 
2,830 
2,800 
2,740 

2,660 
2,550 
2,500 
2,470 
2,470 

2,470 
2,430 
2,210 
2,180 
2,000 

2,000 
1,880 
1,620 
1,520 
1,500 

1,500 
1,470 
1,450 
1,420 
1,400 
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Monthly  dittharge  o/Shotkone  River  and  sluices  at  Corbett  dam,  Wyoming,  for  1911. 


DIsehaifsin  sMOiMMMt. 


li^-rimitttt    icinimuin.     Mean. 


Runmff 
(total  in 
acr»-feet). 


JtTtiary 

Ff. injarv 

Mairh.; 

KzmH 

^^J 

June 

July 

\n«iist 

'September, . . 
(»fU>b«'l-25- 


044 

456 

715 

936 

1,660 

3,750 

4,110 

3,600 

3,080 

1,380 


210 

354 

414 

766 

1,740 

3,750 

3,110 

1,400 

232 


380 

207 

438 

600 

1,180 

2,820 

3,850 

3,460 

2,290 

805 


23,400 

16,500 

26^900 

36,200 

72,600 

168,000 

237,000 

213,000 

136,000 

30,000 


The  period. 


970,000 


Dotty  diaduarge,  in  seeond-feet,  of  Corbett  tunnel  at  CorbeU  dam,  Wyoming,  for  1911, 

Day. 

Mar. 

... 

M.r. 

June. 

July. 

Aug. 

flept 

Oct. 

, 

62 
62 
62 
70 
04 

134 
112 
118 
136 
170 

186 
1T2 
164 
176 
186 

172 
158 
IM 
162 
158 

176 
186 
186 
200 
206 

78 
34 
74 
106 
148 
154 

132 
112 
160 
226 
0 

00 
386 
304 
276 
256 

266 
256 
260 
288 
326 

332 
282 
252 
252 
252 

218 
162 
142 
170 
142 

0 

58 

278 

236 

100 

132 
120 
166 
182 
200 

224 
224 
260 
206 
320 

206 

272 
306 
328 
338 

284 
276 
296 
250 
108 

158 
128 
128 
150 
104 

238 
252 
216 
174 
148 
180 

194 
162 
128 
06 
06 

06 
06 
80 
64 
64 

64 
66 
84 
112 
128 

128 
150 
180 
200 
160 

140 
174 

220 
236 
214 

184 

""iio 

158 
138 
58 

64 
64 

94 
102 
120 
122 
116 

120 
122 
118 
122 
120 

116 
116 
110 
08 
88 

78 
66 
62 
04 
114 

114 

2 

88 

3 

84 

4 

00 

5 

100 

6 

104 

15 
51 
51 
18 

116 

8 

130 

9 

140 

10 

144 

11 

132 

12  .                     

108 

13 

06 

U 

110 

15 

116 

If. 

132 

17 

146 

18 

15 
51 
51 

40 

8* 

0 

44 

84 
68 
44 
44 

52 
84 
60 
44 
54 

158 

19 

168 

30 

106 

21 

236 

22 

a 

24 

25 

26 

27 

28 

29 

» 

31 

Monthly  discharge  of  Corbett  tunnel  at  Corbett  dam,  Wyoming,  for  1911. 


Month. 

Dischai^  In  second-feet. 

Run-ofl 
(total  in 
acre-feet). 

Ufl-rimnm, 

Minimum. 

Mean. 

ICarrh  7-10, 16-21 

51 
84 
206 
386 
338 
236 
170 
236 

15 
0 
34 
0 
120 
64 
58 
84 

36.5 
48.8 

137 

210 

224 

135 

106 

120 

570 

\pfll  10-30. 

1,160 
8,420 
12,500 
13,800 

iC.r?!:::::;:;::::::::::;::::;::;:::::::::::::::::::: 

Jane...  .            

July : 

Aagastl-26 

6060 

September  5-30 

5,470 

October  1-21 

5,370 

Note.— No  records  available  for  Aug.  27  to  Sept.  4  and  after  Oct.  21.  Dally  dischargee  were  computed 
OQnadering  the  gate  openings  as  submersed  onfloee.  Consideilng  the  uncertainties  involved  in  the 
method  of  oompatatton,  the  accuracy  of  the  above  monthly  means  is  not  better  than  "C." 


8173**  W8P  306—14 
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SUBFACE   WATER  SUPPLY,  1911,  PART  VI. 


SOAP  OXXSX  HEAR  8T.  XAVZXR,  MOVT. 

Location. — One-fourth  mile  above  the  head  works  of  Soap  Creek  ditch,  in  the  W.  1 
NW.  i  sec.  2,  T.  6  S.,  R.  32  E.,  about  11  miles  southeast  of  St.  Xavier,  Mont. 

Becords  available.— September  11  to  November  11,  1911. 

Draina^  area. — ^Not  measured. 

Gage. — ^An  overhanging  chain  gage  on  the  left  bank  about  100  feet  above  the  ford. 

Channel. — ^Permanent;  bed  of  stream  is  gravel  and  sand  at  gage  and  firm  gravel  and 
cobblestones  at  the  control  50  feet  below  the  gage. 

Diachar^  meaaurementB. — ^Made  by  wading  at  the  ford  100  feet  below  the  gage. 

Winter  flow. — Stream  frozen  during  the  winter  months;  winter  gage  heighta  of  no 
value. 

Diversion. — None  above  gage. 

The  following  dischaige  measurement  was  made  by  W.  A.  Lamb : 
September  11,  1911:  Gage  height,  3.05  feet;  discharge,  13  second-feet. 

Daily  gage  height,  in  feet,  of  Soap  Creek  near  St,  Xavier,  Mont.,  for  191 1. 
[W.  Q.  Waoett,  obaerver.] 


Day. 

Sept. 

Oct. 

Nov. 

Day. 

Sept. 

Oct. 

Nov. 

Day. 

Sept. 

Oct. 

Nov. 

3.U 

li 

3.06 

2.05 

21 

3.15 

12 

22 

8.06 

13 

23 

3.14 

14 

3.06 

3.16 

24 

8.12 

15 

26 

16 

3.10 

26 

3.10 

17 

27 

18 

3.10 

28 

3.12 

2.96 

19 

29 

10 

20 

3.10 

30 

. 

BOTTXiraBASS  CRSXK  VXAB  8T.  XAVZXB,  MOVT. 

Location. — One-fourth  mile  above  the  crossing  of  the  Bighorn  canal,  in  the  SW  i 
SW.  }  sec.  31,  T.  4  S.,  R.  33  £.;  about  4  miles  southeast  of  St.  Xavier,  Mont. 

Records  available. — September  9  to  November  11,  1911. 

Ga^. — Overhanging  chain  gage  on  left  bank. 

Channel. — Liable  to  change;  bed  of  stream  is  composed  of  sand  and  silt.  The  chan- 
nel is  deep  and  the  current  sluggish  for  several  hundred  feet  above  and  below  the 
gage. 

Diacharge  meaaurements. — Made  by  wading  above  the  gage. 

Winter  flow. — Channel  freezes  during  the  winter  months;  winter  gage  heights  of  no 
value. 

Diveraiona. — ^None. 

The  following  dischaige  measurement  was  made  by  W.  A.  Lamb: 
September  9,  1911:  Gage  height,  2.29  feet;  dischaige,  0.3  second-foot 
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TONGTCTE   RIVER   BASIN. 

Daify  gage  height,  inftet,  ofRoUengrau  Creek  at  8L  Xavier,  Mont. ,  for  1911. 
[W.  H.  BrMdtent,  obisnrar.] 


211 


Day. 

Sept. 

Oct. 

Nov. 

Day. 

Sepl. 

Oct. 

Nov. 

D«7. 

8^ 

Oct. 

Nov. 

1 

11 

3.16 

21 

2.97 

2 

12 

2.61 

2.96 
2.97 
2.96 

22 

2 

2.70 

18 

23 

4 

14 

2.53 

24 

2.32 

3.02 

5 

15 

35 

9 

2.97 

16 

2.47 

3.37 
3.18 
3.10 
3.23 
2.96 

26 

17 

27 

2.30 

3.10 

s 

18 

38 

9 

2.96 
2.96 

19 

39 

10 

20 

30 

3.18 

31 

LODOSeBASS  CBSBK  HXAB  LODOSOBAM,  MOVT. 

Irfocatioii. — Above  road  croesing  one-fourth  mile  above  headworks  of  Lodgegrass 

ditch,  in  the  SW.  }  sec.  29,  T.  6  N.,  R.  35  £.,  about  6  miles  aouthweet  of  Lodge- 

grass,  Mont. 
Kecordfl  available. — September  9  to  December  31,  1911. 
Dzaina^  area. — Not  measured. 

Oage. — Overhanging  chain  gage  on  left  bank,  50  feet  above  the  road  crossing. 
ChanneL — ^Permanent  at  control  below  the  gage.    Bed  of  stream  is  composed  of  mud 

and  silt  at  the  gage,  but  of  firm  gravel  and  cobblestones  at  the  ford  below  the  gage. 

Current  sluggi^  at  gage  at  low  stages. 
Dfachar^  xneasarenienta. — ^Made  by  wading  at  the  ford  below  the  gage. 
Winter  flow. — Stream  freezes  over  during  winter  months;  winter  gage  heights  of  no 

value. 
Diversion. — ^None. 
The  following  dischaxge  measurement  was  made  by  W.  A.  Lamb: 
Septembers,  1911;  Gage  height,  3.22  feet;  dischaige,  16  second-feet. 

TONGUE  RIYEB   BASIN. 

TOVOXni  BIVXB  VBAB  DATTOV,  WTO. 

Ix>cation«— At  the  edge  of  the  Bighorn  National  Forest,  in  the  N£.  i  sec.  11,  T.  56  N., 
R.  87  W.,  3  miles  southwest  of  Dayton;  3}  miles  below  the  mouth  of  Sheep  Creek . 

Records  available.— October  24  to  December  16,  1911.  From  May  3  to  October  31, 
1903,  a  station  was  maintained  at  Dayton. 

I>rBlna^  area. — ^214  square  miles  (measured  from  topographic  sheets). 

Gage. — ^Vertical  staff. 

CbanneL — ^Apparently  permanent. 

Discharge  measurenientB. — ^Made  from  highway  bridge  2  miles  below  station 
during  high  water,  and  by  wading  at  the  gage  at  ordinary  stages. 

^^BHnter  flow. — Ice  causes  some  backwater  during  the  winter  months. 

Diversions. — The  only  diversion  above  the  station  is  a  log  flume  which  heads  15  miles 
above.  One  hundred  feet  below  the  station  is  the  intake  for  the  Highline  Com- 
munity ditch.  Prior  to  July  1,  1912,  there  were  adjudicated  diversions  from 
Tongue  River  amounting  to  213  second-feet  in  Wyoming. 

Aoenracy. — Owing  to  a  lack  of  discharge  measurements  no  estimates  of  flow  have  been 
made. 

Cooperation. — Station  is  maintained  in  cooperation  with  the  United  States  Forest 
Service. 
The  following  discharge  measurement  was  made  by  H.  B.  Waha: 
October  24,  1911:  Gage  height,  1.50  feet;  dischaige,  63  second-feet. 
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212  SUBFACB   WATEB  SUPPLY,  1911,  PABT  VI. 

Daily  gage  height^  infect,  of  Tongue  River  near  Dayton^  Wyo^.for  1911, 
[H.  E.  Anderaon,  observer.] 


Day. 

Oct. 

Nov. 

Deo. 

Day. 

Oct. 

Nov. 

Dec. 

Day. 

Oct. 

Nov. 

P«v. 

1 

11 

21 

1.5 
1.4 

2 

12 

22 

3 

13 

1.4 
1.4 
1.4 

1.4 

23 

4 

14 

24 

1.5 
1.6 

1.4 

5 

16 

25 

6 

16 

26 

7 

17 

27 

8 

18 

28 

02.0 

a2.0 

1.5 

9 

19 

29 

10 

20 

1.5 

30 

31 

a  Ice  caused  backwater. 
TONOVS  BIVXB  AT  OAKHSTVILLE,  WTO. 

Location. — At  the  highway  bridge  at  Cameyville,  Wyo.,  about  2  miles  above  the 
mouth  of  Big  Goose  Creek. 

Becorda  available.— -May  25,  1911,  to  December  31,  1911. 

Drainage  area. — ^Not  measured. 

Ghige. — Standard  chain  gage  on  highway  bridge. 

Channel. — ^Believed  to  be  permanent;  bed  of  stream  is  composed  of  gravel  and  cobble- 
stones. 

Diaoharge  measurements. — Made  from  bridge  at  high  stages  and  by  wading  at  low 
and  medium  stages. 

Winter  flow. — Gage  heights  affected  by  ice  during  the  winter  months. 

DiTeraion. — See  Tongue  River  near  Dayton,  Wyo. 

Discharge  measurements  of  Tongys  Ri7>er  at  Cameyville,  Wyo.,  in  1911. 


Date. 

Hydrographer. 

Oace 
height. 

Dis- 
charge. 

May    5 

June  17 

W.  A.  Lamb 

FeH. 
3.44 
3.82 
2.77 
2.70 
3.15 

Sec.-//. 

2K5 

R .  Richards 

436 

July  31 
Sopt.   7 
Nov.  18a 

B.  K.  Jones 

K2 

H.  Richards 

73 

W.A.Lamb 

84 

a  Ice  conditions. 

Daily  gage  heightj  in  feet,  of  Tongue  River  at  Cameyville,  Wyo.,  for  1911. 

[John  Bone,  observer.] 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1.... 
2.... 
3.... 
4 

4.2 
4.2 
4.0 
4.0 
4.1 

3.9 

3.8 

3.85 

3.75 

3.7 

3.6 
3.6 
3.5 
3.6 
3.85 

3.2 

3.05 

3.15 

3.0 

3.0 

2.9 
2.85 
2.85 
2.85 
2.85 

2.8 

2.85 

2.85 

2.8 

2.85 

2.85 
2.8 
2.8 
2.8 
3.1 

2.9 

2.85 

2.9 

2.9 

2.85 

2.85 

2.9 

2.9 

2.9 

2.7 

2.7 

2.7 

2.7 

2.65 

2.75 

2.65 

2.7 

2.95 

2.8 

2.7 

2.65 

2.6 

2.5 

2.55 

2.6 

2.75 
2.85 
2.85 
2.85 
2.85 

2.85 
2.85 
2.8 
2.8 
2.85 

2.8 

2.75 

3.05 

2.85 

3.0 

2.85 

2.85 

2.9 

2.9 

2.85 

2.85 
2.85 
2.85 
2.75 
2.95 

3.05 

3.2 

3.25 

3.25 

3.25 

16.... 
17.... 
18.... 
19.... 
20.... 

21.... 
22.... 
23.... 
24.... 
25.... 

26.... 
27.... 
28.... 
29.... 
30.... 
31.... 

4.15 

3.65 

3.7 

3.6 

3.5 

3.45 

3.6 
3.55 
3.6 
3.65 

3.85 

3.75 

3.65 

3.65 

3.7 

3.7 

3.95 

3.7 

3.65 

3.65 

8.5 

3.4 

3.4 

3.65 

3.45 

3.3 

3.35 

3.35 

3.2 

3.05 

3.0 

2.75 

2.8 

2.85 

2.8 

2.85 

2.85 

2.85 

2.8 

2.8 

2.8 

2.75 
2.6 
2.6 
2.65 
2.65 
2.7 

2.7 
2.7 
2.7 
2.6 
2.6 

2.5 

2.7 

2.65 

2.8 

2.8 

2.65 

2.7 

2.7 

2.7 

2.65 

2.7 

2.7 

2.7 

2.75 

2.9 

2.95 

2.9 

2.9 

2.9 

2.95 

2.9 

2.95 
2.85 
2.95 
2.9 
2.8 

2.8 

2.9 

2.9 

2.85 

2.95 

2.9 

2.65 

2.7 

2.8 

2.75 

2.85 

3.15 
3.35 
3.05 
3.1.5 

5.... 

3.1 

6.... 

3.05 

7.... 

3.0 

8.... 
9.... 

10.... 

11.... 

3.0 
3.0 
2,95 

3.0 

12.... 

2.9 

13.... 

3.05 

14.... 
15.... 

"3.'7' 

3.1 
3,25 

N0TE.--Gage  heights  distorted  by  Joe  Nov.  10  to  30. 
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TONGUE   BIVEB  BABIN.  218 

Daily  disehar^,  in  geeond-feety  of  Tongue  River  at  CameifvUle,  Wyo.ffor  1911. 


Day. 

May. 

June. 

July. 

Aug. 

S«pt. 

Oct. 

Nov. 

Day. 

itoy. 

June. 

July. 

Aug. 

Sep.. 

Oct. 

Nov. 

1.... 

200 

603 

200 

101 

72 

81 

101 

16.... 

680 

490 

81 

72 

72 

126 

2.... 

220 

e03 

153 

90 

72 

101 

101 

17.... 

365 

384 

90 

72 

72 

101 

3.,.. 

240 

513 

184 

90 

72 

101 

112 

18.... 

384 

366 

101 

72 

81 

126 

4.... 

260 

613 

138 

90 

65 

101 

112 

19.... 

345 

365 

90 

68 

112 

112 

5.... 

285 

558 

138 

168 

81 

101 

101 

20.... 

307 

307 

101 

49 

125 

90 



6.... 

295 

468 

112 

112 

66 

101 

101 

21.... 

288 

270 

101 

49 

112 

90 

7.... 

305 

425 

101 

101 

72 

101 

101 

22.... 

346 

270 

101 

72 

112 

112 

8.... 

315 

446 

101 

m 

126 

90 

101 

23.... 

326 

366 

90 

06 

112 

112 

9.... 

325 

404 

101 

112 

90 

90 

81 

24.... 

345 

288 

90 

90 

125 

101 

10.... 

335 

384 

101 

101 

72 

101 

26.... 

365 

234 

90 

90 

112 

125 

11.... 

345 

345 

90 

101 

65 

90 

26.... 

446 

252 

81 

06 

107 

112 

12.... 

355 

345 

101 

112 

58 

81 

27.... 

401 

252 

58 

72 

102 

05 

13.... 

365 

307 

101 

m 

49 

153 

28.... 

805 

200 

58 

72 

97 

72 

M.... 

375 

345 

90 

112 

54 

101 

29.... 

366 

153 

66 

72 

92 

90 

15.... 

384 

446 

101 

72 

58 

138 

30,... 
31.... 

384 
384 

138 

06 
72 

66 
72 

87 

81 
101 



Note.— Dafly  discharge  detennJned  f^om  a  rating  curve  fairly  well  defined  between  60  and  500  second-feet: 
diaoharge  estimated  May  1  to  4,  May  0  to  14,  andSept.  26  to  30. 

Momihly  dUcharge  of  ToTig^ie  River  at  Ccameyrille.  Wyo.^for  1911. 


Month. 

Discharge  in  seoond-lieet. 

Run-off 
(total  in 
acre-feet). 

Accu- 

Maximum. 

Mean. 

racy. 

Mav 

580 
603 
200 
108 
125 
153 
112 

200 
138 
68 
49 
49 
65 
75 

342 
368 

101 
80.9 
86.3 

101 
82.9 

afiO 

21,000 
21,900 
0,210 
6,340 
6,140 
6,210 
4,930 
3,070 

C. 

wv  :::::;:;:.::::::::.::::::::.::.:.::..:.:,. 

C. 

July 

August 

September 

October 

November 

December 

C. 
C. 
C. 
C. 
C. 

c. 

The  period 

1 

73,H00 

1 

a  Estimated. 
Note.— Estimated  discharge  Nov.  10  to  30,  75  second-feet. 


0008B  OBXBX  AT  BKXRXDAir,  WTO. 

Location. — ^At  footbridge  in  city  park  at  Sheridan,  Wyo. 

BecordB  available.— From  April  10,  1896,  to  August  1,  1897,  and  from  May  14  to 
December  31,  1911. 

Draina^  area. — Not  measured. 

Oage. — Vertical  staff  attached  to  under  pier  of  the  footbridge.  The  gage  readings 
from  April  10,  1896,  to  August,  1897,  were  made  from  a  gage  at  the  Fifth  Avenue 
Bridge,  below  the  mouth  of  Little  Goose  Creek. 

ChaxmeL — ^Practically  permanent;  bed  of 'stream  is  composed  of  gravel  and  cobble- 
stones. 

Discharge  xneaanrexnents. — ^Made  from  the  footbridge  at  high  stages  and  by  wad- 
ing at  low  stages. 

Winter  flow. — Gage  heights  during  winter  months  are  affected  by  ice  at  the  gage. 

Bivendon. — ^During  the  irrigation  season  the  greater  part  of  the  flow  is  diverted  for 
irrigation  above  the  gage.  About  7,500  acre-feet  of  water  are  stored  in  the  moun- 
tains on  the  headwaters  of  the  stream  and  diverted  in  the  Little  Goose  Creek 
drainage  area.  There  are  also  a  number  of  smaller  diversions  into  the  Little 
Goose  Creek  drainage  area  after  the  stream  leaves  the  mountains.  The  records 
at  the  station  show  the  amount  of  water  that  is  not  used  in  the  Big  Goose  drainage 
basin. 
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Dtaeharge  meaauremenU  ofOoose  Creek  at  Sheridan,  Wyo.j  in  1911. 


Date. 

Hydragrapher. 

hJSSt. 

Dia- 
cbarge. 

May  14 
June  16 

W.A.Lamb 

Fed. 
4.06 
6.02 

^^ 

R.  RiehaxxlB 

483 

July  81 
Sept.  10 
Nov.  18a 

B,    E.    JOfin. ,.■.,.» .         ,   .    .   r    ,         r    r    .    T   .   .    .    ,    r    ,    ,    .    , 

2.95 
3.20 
3.55 

5.5 

R.Rlotaaids 

18.2 

W.  A.  T/ftmb 

38 

a  Ice  conditions. 

Daily  gage  height,  in  feet,  of  Goose  Creek  at  Sheridan,  Wyo.,far  1911, 
[H.  A.  Loacks,  observer.] 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Day. 

May. 

June.  1  July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

4.60 
4.80 
5.00 
4.70 
4.80 

4.70 
4.85 
4.50 
4.60 
4.60 

4.20 
4.17 
4.42 
4.65 
5.05 

3.19 
3.20 
3.32 
3.44 
3.12 

3.18 
3.28 
3.28 
3.15 
3.18 

3.14 
3.19 
3.06 
2.91 
2.92 

8.06 
3.04 
3.28 
3.24 
3.48 

3.62 
8.43 
3.40 
3.40 
3.42 

3.40 
3.34 
3.38 
3.18 
3.10 

3.00 
2.99 
2.98 
3.02 

3.06 

3.15 
3.20 
3.36 
3.24 
3.20 

3.19 
3.14 
3.00 
3.16 
3.14 

3.26 
3.26 
8.30 
3.26 
3.30 

3.28 
3.29 
3.22 
3.20 
3.19 

3.20 
3.20 
3.28 
3.36 
3.27 

3.35 
3.50 
3.49 
3.43 
3.38 

3.42 
3.40 
3.40 
3.38 
3.42 

3.60 
3.60 
3.65 
3.66 
3.68 

16.... 
17.... 
18.... 
19.... 
20... 

21.... 
22.... 
23.... 
24.... 
25.... 

26.... 
27.... 
28.... 
29.... 
30.... 
31.... 

4.60 
4.80 
4.00 
4.46 
4.42 

4.38 
4.42 
4.14 
4.02 
4.00 

4.26 
4.34 
4.09 
3.94 
4.02 
4.23 

5.10 
4.80 
4.32 
4.45 
4.37 

4.50 
4.38 
4.18 
4.11 
4.04 

3.90 
3.64 
3.55 
3.39 
3.24 

2.88 
2.86 
2.85 
2.87 
2.88 

2.88 
2.84 
2.88 
3.20 
3.30 

3.30 
3.82 
8.32 
3.26 
3.15 
2.98 

3.07 
3.05 
3.05 
3.06 
3.10 

2.96 
2.90 
2.88 
2.04 
3.03 

3.00 
3.01 
3.02 
3.00 
3.00 
3.00 

3.12 
3.19 
3.17 
3.20 
3.24 

8.26 
3.24 
3.25 
3.26 
3.22 

3.25 
3.16 
3.20 
3.23 
3.30 

3.32 
3.38 
3.37 
3.32 
3.42 

3.31 
3.26 
8.27 
8.44 
3.48 

3.50 
3.30 
3.27 
3.34 
3.42 
3.44 

3.60 

2.... 
3 

3.64 

3.51 

4 

3.46 

5.... 
6 

3.46 
3.41 

7.... 

3.40 

8 

3.46 

9.... 

3.40 

10 

11.... 
12.... 

13 

14.... 
16.... 

4.05 
4.45 

NoTB.^Gage  heights  distorted  by  ice  after  Nov.  11. 

Daily  discharge,  in  second-feet,  of  Goose  Creek  at  Sheridan,  Wyo.,for  1911. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1.... 

255 
380 
480 
335 
380 

335 
205 
255 
295 
295 

165 
158 
227 
315 
505 

17 
18 
27 
37 
13 

17 
24 
24 
15 
17 

14 
17 
10 
4.4 

4.8 

10 
9.6 
24 
21 
41 

58 
36 
33 
33 
35 

33 
28 
31 
17 
12 

8.0 
7.6 
7.2 
8.8 
10 

15 
18 
30 
21 
18 

17 
14 
12 
16 
14 

22 
22 
25 
22 
25 

24 
24 
19 
18 
17 

18 
18 
24 
30 
23 

29 
43 
42 
36 
31 

35 
33 
83 
81 
35 

16,... 
17.... 
18.... 
19.-.. 
20.... 

21.,.. 
22..., 
23.... 
24.... 
25.... 

26.... 
27.... 
28.... 
29.... 
30.... 
81.... 

295 
380 
295 
241 
227 

214 
227 
150 
123 

119 

180 
202 
138 
109 
123 
172 

530 
380 
196 
238 
211 

265 
214 
160 
142 
127 

101 
61 
49 
32 
21 

3.6 
8.2 
3.0 
3.4 
3.6 

3.6 
2.8 
3.6 

18 

25 

26 
27 
27 
22 
15 
7.2 

11 
10 
10 
11 
12 

6.4 
4.0 
3.6 
6.6 
8.8 

8.0 
8.4 
8.8 
8.0 
8.0 
8.0 

13 
17 
16 
18 
21 

22 
21 
22 
22 
19 

22 
16 
18 
19 
25 

27 
31 
31 
27 
35 

26 
22 
33 
87 
41 

43 
25 
23 
28 
35 
37 

2.... 

8.... 

4 

6.... 

6.... 

7.... 

8.... 

9.... 

10.... 

11.... 

12 

13 

14.... 
15.... 

130 
238 

NoTE.--Dally  discharge  determined  from  a  fairly  well  defined  rating  curve. 
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Discharge  in  seoond-feet 


>f frifi^niT* ,    VfailmnTn, 


Mean. 


Run-off 
(total  in 
acre-iBet). 


AOOQ- 

racy. 


Hay  14-31.. 

June 

July 

Aogost 

Sq>tember. 
October.... 
November.. 
Deoeinber. . 


J»0 
530 
37 
58 
30 
43 
43 


119 

21 
3.8 
3.6 
7.2 

17 

20 


108 

343 
14.6 
17.8 
16.0 
36.6 
31.6 
•  26 


7,060 

"'222 
896 

1,000 

1|010 

1,630 

1,880 

1,640 


Tbe  period. 


39,600 


Note.— DiaobaDKe  Nov.  11  to  30  estimated  at  30  8aoQnd4iBat. 

LXTTLS  0OO8X  OXSSK  AT  SRXRXDAir,  WYO. 

Location. — ^At  the  footbridge  about  200  yards  above  the  point  where  the  stream 

parallels  the  Chicago,  Burlington  &  Qtiincy  Railroad  and  about  one-fourth  mile 

above  the  junction  with  Goose  Creek  at  Sheridan,  Wyo. 
Becords  available.— May  1,  1896,  to  August  1,  1897;  May  14  to  December  31,  1911. 
Gage. — ^A  staff  attached  to  the  downstream  end  of  the  right  abutment  of  the  footbridge. 

The  gage  read  from  May  1,  1896,  to  August  1,  1897,  was  at  the  Broadway  Bridge, 

600  feet  below  the  site  of  the  present  gage. 
ChanneL — ^Liable  to  shift;  bed  of  stream  is  composed  of  sand  and  gravel. 
lyischarge  zneaauramentB.— Made  from  the  downstzeam  side  of  the  footbridge; 

low-water  measurements  are  made  by  wading. 
Winter  flow. — Stream  freeses  solid  at  the  control  below  gage. 
Divendona. — ^During  the  irrigation  season,  from  May  to  September,  the  greater  part 

of  the  stream  is  diverted  for  irrigation  above  the  station.    The  records  at  this 

point  show  the  amount  of  water  that  is  not  being  used  for  irrigation. 
Aeeozacy. — ^Results  for  1911  are  believed  to  be  good.    The  shifting  character  of  the 

channel  may  affect  future  results. 

Discharge  meamremenU  of  Little  Ooo$e  Creek  at  Sheridan^  Wyo.y  in  1911. 


Date. 

Hydncrapber. 

Oace 
height. 

Dis- 
charge. 

Hay  14 

W  A  Lamb r 

Feet. 
2.76 
3.42 
2.66 
2.72 
8.66 

*--ft 

86 

July  31 
Sept  10 
Not.  Ifr 

R  E  Jones..         

1.10 

R.KIohardff 

2.9 

W.  A.T^amb 

36 

a  Ice  conditions. 
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Daily  gage  hdght,  in  feet,  of  Little  Goose  Creek  at  Sheridan,  Wyo.yfor  1911. 
[W.  fe.  HammoDtrae,  obflervef.] 


Day. 


May. 


June. 


July. 


Aug. 


8«pt. 


Oct 


Nov. 


Day. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


1. 
2. 
3. 
4. 
6.. 

6.. 
7.. 
8.. 
9.. 
10.. 


11.... 
12.... 
13.... 
14.... 
16.... 


2.76 
8.06 


2.86 
2.96 
2.86 
2.80 
2.70 

2.80 
2.66 
2.70 
2.66 
2.66 

2.60 
2.60 
2.60 
2.60 
3.00 


2.72 
2.72 
2.66 
2.62 
2.62 

2.60 
2.70 
2.66 
2.75 
2.62 

2.65 
2.65 
2.65 
2.65 
2.62 


2.70 
2.65 
2.70 
2.65 
2.66 

2.80 
2.80 
2.80 
2.70 
2.70 

2.90 
2.90 
2.88 
2.88 
2.90 


2.80 
2.80 
2.80 
2.80 
2.80 

2.88 
2.80 
2.80 
2.78 
2.78 

2.78 
2.80 
2.80 
2.75 
2.72 


2.96 
3.00 
3.00 
3.00 
3.00 

3.00 
3.00 
3.00 
3.00 
3.  DO 

3.00 
3.00 
3.00 
3.00 
8.00 


3.00 
3.02 
3.02 
3.02 
3.02 

8.02 
3.02 
3.05 
3.05 
3.05 

3.05 
3.05 
8.05 
3.05 
3.42 


3.40 
3.26 
3.16 
3.08 
2.96 

2.90 
2.80 
2.75 
2.70 
2.85 

3.00 
3.10 
3.06 
2.86 
2.70 
2.70 


3.46 
3.10 
2.96 
2.90 
2.80 


2.62 
2.62 
2.70 
2.76 
2.72 


2.86 

2.70 

2.90 

2.70 

2.86 

2.70 

2.70 

2.70 

2.60 

2.70 

2.66 

2.70 

2.62 

2.70 

2.66 

2.70 

2.65 

2.62 

2.65 

2.62 



2.60 

2.82 
2.86 
2.82 
2.76 
2.70 

2.70 
2.70 
2.80 
2.75 
2.80 

2.80 
2.75 
2.80 

2.80 
2.80 
2.80 


2.75 
2.80 
2.85 
2.90 
2.90 

2.90 
2.90 
2.90 
2.90 
2.90 

2.02 
3.00 
2.05 
2.06 
2.96 


3.00 
3.00 
3.00 
3.00 
3.02 

3.00 
3.00 
3.00 
8.00 
3.00 

3.00 
3.00 
3.00 
3.00 
3.00 
3.00 


3.50 
3.50 
3.50 
3.45 
3.40 

3.40 
3.40 
3.40 


Non.— Oage  belghts  distorted  by  ioe  after  Nov.  14. 

Daily  discharge,  in  second-fut,  of  Little  Ooose  Creek  at  Sheridan,  Wyo.,for  1911. 


Day. 

May. 

June. 

July. 

Aug. 

<^ 

Oct. 

Nov. 

Day. 

May. 

June. 

July. 

Aug. 

Sept. 

OcL 

Nov. 

1.... 

9.0 
17 
9.0 
6.0 
1.9 

6.0 
1.0 
1.9 
1.0 
1.0 

.0 
.0 
.0 
.0 
22 

2.7 

2.7 

1.0 

.4 

.4 

.0 

1.9 

1.0 

4.0 

.4 

1.0 
1.0 
1.0 
1.0 
.4 

1.9 
1.0 
1.9 
1.0 
1.0 

6.0 
6.0 
6.0 
1.9 
1.9 

12 
12 
11 
11 
12 

6.0 
6.0 
6.0 
6.0 
6.0 

11 
6.0 
6.0 
6.2 
5.2 

6.2 
6.0 
6.0 
4.0 
2.7 

20 
22 
22 
22 
22 

22 
22 
22 
22 
22 

22 
22 
22 
22 
22 

22 
24 
24 
24 
24 

24 

24 
28 
28 
28 

28 
28 
28 
28 

16.... 
17.... 
18.... 
19.... 
20.... 

21.... 
22.... 
23.... 
24.... 
26.... 

26.... 
27.... 
28.... 
29.... 
30.... 
81.... 

82 
56 
41 
32 
20 

12 
6.0 
4.0 
1.9 
9.0 

22 

34 

28 
9.0 
1.9 
1.9 

92 
84 
17 
12 
6.0 

9.0 
12 
9.0 
1.9 
.0 

1.0 
.4 
1.1 
1.0 
1.0 

0.4 
.4 
1.9 
4.0 
2.7 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
.4 
.4 
.0 

7.2 
9.0 
7.2 
4.0 
1.9 

1.9 
1.9 
6.0 
4.0 
6.0 

6.0 
4.0 
6.0 
6.0 
6.0 
6.0 

4.0 
6.0 
9.0 

12 

12 

12 

12 
12 
12 
12 

14 
22 

17 
20 
20 

22 
22 
22 
22 
24 

22 
22 
22 
22 
22 

22 
22 
22 
22 
22 
22 

2.... 

8.... 

4.... 

8.... 

6 

7.-.. 

8.... 

9.... 

10.... 

11..-. 

12.... 

13.... 

14.... 
16.... 

4.0 
29 

Note.— DaUy  discharge  detwmined  from  a  fairly  well  defined  rating  curve. 

Monthly  discharge  of  Little  Goose  Creek  at  Sheridan,  Wyo.,for  1912. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

AOCQ- 

B4^ltTllTlfim  ■ 

Uinlffiyiin- 

Mean. 

raey. 

May  14-31 

82 
92 
4.0 
12 
i            22 
24 
28 

1.9 

.0 

.0 

1.0 

2.7 

20 

22 

21.9 

9.11 

1.43 

6.47 

6.66 

22.0 

25.4 

fll5 

782 

542 
87.9 

336 

397 
1,360 
1,510 

'922 

C. 

7une 

C. 

July 

c. 

August 

C. 

September 

C. 

October 

c. 

Noverabfff.                                         ... .         ^  ... 

D. 

December 

The  period 



6,390 

o  Estimated. 
NoTE.~Discharges  Nov.  16  to  30  estimated  at  25  second-feet. 
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FOWDEB  BIYEB   BASIN. 
BOVTK  70BK  OV  POWDSB  BlVn  VXAJl  SATOXl,  WTO. 

Location. — ^At  Z.  W.  French's  ranch,  about  7  miles  southeast  of  Kaycee,  Wyo. 

Becords  available.— May  11  to  December  31,  1911. 

Oag«. — ^An  overhanging  chain  gage  on  left  bank  of  the  stream  opposite  the  ranch 

buildings. 
ChanneL — Liable  to  change;  bed  composed  of  gravel  and  sand. 
Di8char;g^  meaaurexnenta. — ^Made  by  wading  near  the  gage. 
Winter  recorda.~<jrage  heights  are  affected  by  ice  during  the  winter  months.    The 

stream  freezes  solid  at  times. 
IMversion. — Small  diversions  for  irrigation  are  made  above  the  stations. 
Aocoraey. — On  account  of  the  shifting  channel  results  are  only  &tir. 

DiKharge  measurements  of  South  Fork  of  Powder  River  near  Kayeee,  Wyo,y  in  1911. 


Date. 

""                             Hydrograpber. 
W.  A.  TAmh 

heSi^. 

Dis- 
charge. 

May  11 

Jnne  20 

Feet. 

6.88 
5.39 

4.eo 

aee.-ft. 
110 

R  RicTilirHfl      ,      ,              

30 

Sept.   8 

do  

1.5 

Daily  gage  height  y  in  feet  ^  of  South  Fork  of  Powder  River  near  Kaycee,  Wyo.,  for  191 1, 

[Z.  W.  Franoh,  oboeryer.l 


Day. 

May. 

June. 

5.0 
5.0 
6.0 
5.0 
5.9 

5.9 
6.7 
5.6 
5.5 
5.3 

5.2 

Aug. 

Sept. 

Oct. 

Nov. 

Day. 

May. 

5.3 

5.3 
5.2 
5.3 
5.2 

... 

5.2 
5.2 
5.2 
5.1 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

June. 

Aug. 

Sept. 

Oct. 

Nov. 

6.8 
6.1 
6.4 
5.4 
7.1 

8.5 

5.05 

5.3 

5.1 

5.0 

5.0 
5.0 
5.0 
5.0 
4.0 

4.9 
4.9 
4.9 
5.0 
5.5 

4.9 

4.9 
5.2 
5.0 
5.0 

5.0 
5.0 
5.0 
5.3 
5.1 

5.0 
5.0 
5.0 
5.2 
5.1 

16 

17 

18 

19 

20 

21 

22 

4.8 
4.8 
4.8 
4.8 
4.8 

4.8 
4.8 
4.8 
4.0 
4.9 

4.9 

4.9 
4.9 
4.9 
4.0 

5.06 

5.0 

5.1 

5.1 

4.9 

4.9 
4.9 
4.9 
4.9 
4.95 

4.96 
4.9 
4.9 
4.9 
4.9 
4.9 

5.2 



5.5 

6.3 



5.4 

5.4 
5.0 
5.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

4.6 
4.6 
4.6 

4.6 
4.6 
4.7 
4.7 
4.7 

23 

24 

10 

5.8 
5.6 
6.4 
6.2 
6.5 

26 

11 

26 

12 

27 

13 

28 

14 

29 

15 

........... 

30  

31 

XIDDLX  FO&X  OF  POWDXB  RIV2&  AT  KATOXX,  WTO. 

Location.— At  highway  bridge  at  Kaycee,  Wyo. 

Becorda  available.— May  11  to  December  31,  1911. 

Draina^  area. — Not  measured. 

Ga^. — Vertical  staff  attached  to  the  middle  pier  of  the  highway  bridge. 

Channel. — Permanent  at  control  but  shifting  at  gage.  The  bed  of  the  stream  is  com- 
posed of  gravel  and  cobblestones.    Current  sluggish  at  low  water. 

Diachar^  measnrementB. — ^Made  from  bridge  at  high  stages  and  by  wading  at 
low  stages. 

Winter  flow. — Gage  heights  during  the  winter  months  are  affected  by  ice. 

Diversion. — ^The  greater  part  of  the  flow  is  diverted  above  the  gage  during  the  irriga- 
tion season. 
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Ditcharge  mMiurmnents  of  Middle  Fork  of  Powder  River  at  Kaycu,  Wyo.^  in  1911. 


Date. 

Hydrographcr.  ^ 

beJ^t. 

lUTjO 

W.A.Titmh 

Fed. 
4.10 
8.56 
3.13 
2.77 
3.06 

^t 

do 

162 

June  20 

H.  H»fHft»^^ 

64 

July  20 
Sept.  8 

B.E.  Jones 

7.4 

R.  Richardf 

45 

Daxly  gage  height,  in  feet,  of  Middle  Fork  of  Powder  River  at  Kaycee,  Wyo.y  for  1911. 

[P.  A.  Qatoihell,  Jr.,  obsarver.] 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oet. 

Nov. 

Day. 

May. 

June. 

July. 

Aug. 

Sept 

OoL 

Nov. 

L... 

3.4 

3.0 

2.96 

3.0 

3.4 

3.25 

16.... 

3.66 

3.7 

2.8 

3.0 

3.0 

3.1 

2.... 

3.4 

3,0 

2.9 

3.0 

3.2 

3.25 

17.... 

3.5 

3.35 

2.8 

3.0 

3.0 

3.2 

t.... 

3.4 

2.05 

2.9 

3.0 

3.2 

3.3 

18.... 

8.45 

3.3 

2.8 

3.0 

3.05 

3.2 

4.... 

3.4 

2.95 

2.86 

3.0 

3.15 

3.3 

19.... 

3.45 

3.2 

2.8 

3.0 

3.05 

3.2 

6,... 

3.4 

2.9 

2.8 

3.0 

3.1 

3.2 

20.... 

3.45 

3  1 

2.8 

3.0 

3.05 

3.16 

6.... 

3.35 

2.9 

4.0 

3.2 

3.1 

3.2 

21.... 

3.5 

8.1 

2.8 

3.0 

3.1 

3.1 

7.... 

3.3 
3.3 
3.2 

2.9 
2.9 
2.9 

3.9 
3.1 
3.1 

3.1 

3.05 

3.0 

3.1 
3.2 
3.1 

3.2 
3.2 
3.2 

22.... 
23.... 
24.... 

3.5 
3.5 
3.5 

3.2 
3.1 
3.1 

2.8 
2.8 
2.8 

3.0 
3.0 
3.05 

3.1 
3.1 
3.1 

3.1 

3.15 

3.15 

8 

9.... 

10.... 

3.2 

2.85 

3.1 

3.0 

3.1 

8.15 

26.... 

3.5 

3.15 

2.8 

3.05 

3.1 

3.16 

11.... 

3.2 

2.85 

3.1 

3.0 

3.1 

3.16 

26.... 

8.5 

3.1 

2.8 

3.05 

3.1 

3.15 

12.... 

3.5 

3.15 

2.85 

3.0 

3.0 

3.1 

27..,. 

3.6 

3.1 

2.8 

3.05 

3.1 

3.2 

13.... 

3.5 

3.1 

2.8 

3.0 

3.0 

3.1 

28.... 

3.5 

3.1 

2.8 

3.0 

3.1 

3.2 

14.... 

3.48 

3.0 

2.8 

3.0 

3.0 

8.1 

29.... 

3.45 

3.0 

2.8 

3.0 

3.1 

3.2 

16.... 

3.7 

3.2 

2.8 

3.0 

3.0 

3.2 

30.... 
81.... 

3.46 
3.45 

8.0 

2.8 
3.1 

3.0 
3.0 

3.1 

3.2 
3.2 



Daily  discharge,  in  second-feet,  of  Middle  Fork  of  Powder  River  at  Kaycu,  Wyo.,for  19  lU 


Day. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Day. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Nor. 

1...J 

120 
120 
120 
120 
120 

108 
95 
95 
73 
78 

73 
63 
63 
36 
73 

36 
36 
29 
29 
22 

22 
22 
22 
22 
16 

16 
16 
10 
10 
10 

29 
22 
22 

16 
10 

325 
285 
63 
63 
53 

53 
86 
36 
36 
36 

86 
86 
86 
86 
36 

78 
63 
44 

86 
86 

86 

36 
36 
36 
36 

120 
73 
73 
63 
53 

63 
68 

78 
63 
63 

63 
58 
58 
53 
73 

84 
84 
06 
06 
78 

73 
73 
78 
78 
63 

63 

16.... 
17.... 
W.... 
19.... 
20.... 

21.... 

23.... 
24.... 
25.... 

26.... 
27.... 
28.... 
29.... 
80.... 
31.... 

194 
147 
134 
134 
134 

147 
147 
147 
147 
147 

147 
147 
147 
134 
134 
134 

210 
108 
96 
73 
68 

68 

73 
58 
58 
63 

68 
53 
68 
36 
36 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
63 

86 
86 
36 
36 
36 

86 
86 
86 
44 
44 

44 
44 

86 
36 
36 
86 

36 
86 
44 
44 
44 

68 
68 
63 
63 
53 

53 
53 
63 
53 
53 

63 
73 
73 
73 
63 

63 
63 
68 
63 
63 

63 
78 
73 
73 
73 
73 

2 i  

8 ' 

4 

5 

6 

7 

8....' 

9 i 

10.... 

11.... 

M.... 
13.... 
14.... 
15.... 

147 
147 
142 
210 

Nonu— Dally  diadharge  detannlned  from  a  weU-deflned  rating  ounra. 
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Monthly  dikhwrge  of  MiddU  Fork  of  Powder  River  at  Kaycee,  Wyo,,  for  1911. 


Discbarge  in  sooond-fBet. 


Mudmnm.  MtotwBnm. 


Run-off 
(total  In 
-    t). 


Accu- 
racy. 


May 

June 

July 

August 

September. 

October 

November.. 


210 
210 

53 
835 

78 
120 

95 


134 
36 
10 
10 
36 
53 
50 


144 

80.2 
16.8 
54.0 
44.5 
64.8 

oao 


8,850 
4,770 
1,030 
3,320 
2,650 
3,080 
3,570 


The  period. 


28,200 


Non.— DiBCsharge  May  1  to  11  estimated  at  135  seoond-feet.    Not.  12  to  80  estimated  at  50  seoond-feet. 
VO&TK  FOKK  07  POWDUt  BZVBm  STSAB  SATOU,  WTO. 

Locataon. — ^At  Jacob  Afblter's  ranch,  on  the  county  rood  4  miles  north  of  Kaycee,  Wyo. 

Records  available.— May  11  to  Dumber  31,  1911. 

Diajna^  area. — Not  measured. 

Gkkge. — ^An  overhanging  diain  gage  on  the  left  bank  one-fourth  mile  above  the  high- 
way bridge.  From  May  11  to  July  28, 1911,  the  gage  was  located  200  feet  farther 
upstream  and  at  a  different  datum.  It  was  moved  because  it  was  within  the 
influence  of  backwater  from  beaver  dams. 

ChaxmeL — Practically  permanent.  The  bed  of  the  stream  at  the  point  of  control 
below  the  gage  is  composed  of  permanent  gravel  and  cobblestones,  but  at  the  gage 
it  is  composed  of  sand  and  gravel  and  is  liable  to  shift  during  high  stages. 

Discharge  meaaurementa.— Made  from  the  highway  bridge  one-fourth  mile  below 
the  gage  at  high  stages  and  by  wading  near  the  gage  at  low  and  medium  stages. 

Winter  flow. — Gage  heights  are  affected  by  ice  during  the  winter  months.  The 
channel  water  is  frozen  solid  at  times. 

Diverdona. — During  the  irrigation  season  the  greater  part  of  the  flow  of  the  stream  is 
diverted  above  the  station. 

Accnraoy.— Fair.  Gage  heights  before  July  28  were  affected  by  backwater  from  a 
beaver  dam  below  the  gage.    After  July  28  the  records  are  considered  good. 

DMuBrge  meamuemenU  of  North  Fork  of  Powder  River  near  Kaycee,  Wyo.,  for  1911, 


Bate. 

Hydrograpber. 

Gase 
beicbt. 

Dis- 
cbarge. 

May  11 

"W.  A.i^inb 

Feet. 
4.72 
4.08 
3.25 
3.51 

'"t 

Jane  20 

R,-Rk4i«nH 

6.8 

July  2^ 

■R.  ^'.Ivmrn 

0.92 

Sept  8> 

R.  Richards.  .             

12.0 

«  New  gage  300  feet  below  old  station. 
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Daily  gagk,  height,  in  feet,  of  North  Fork  of  Powder  River  near  Kaycee,  Wyo.,for  1911. 

[Jaoob  Aifalter,  observer.]  • 


Day. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Day. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

1.... 

4.50 
4.45 
4.42 
4.36 
4.35 

4.08 
3.06 
3.88 
3.85 
3.85 

4.06 
4.10 
3.08 
4.08 
4.15 

4.00 
4.15 
4.10 
4.08 
4.00 

4.06 
4.00 
4.00 
4.05 
4.00 

4.00 
4.00 
4.00 
4.00 
4.00 

3.80 
3.40 
3.30 
3.30 
3.30 

3.40 
3.30 
3.30 
3.20 
3.20 

8.30 
3.30 
3.30 
3.40 
3.30 

3.82 
3.32 
3.36 
3.35 
3.35 

3.35 
3.30 
3.30 
3.30 
3.30 

3.30 
3.30 
8.30 
3.30 
3.30 

4.30 
4.00 
4.00 
3.80 
3.70 

3.60 
3.60 
3.60 
3.60 
3.60 

3.58 
3.58 
3.58 
3.58 
3.58 

3.70 
3.70 
3.75 
3.86 
3.86 

3.82 
3.80 
3".  80 
3.80 
3.70 

3.80 
3.90 
3.00 
3.85 
3.85 

16.... 
17.... 
18.... 
19.... 
20.... 

21.... 
22.... 
23.... 
24.... 
25.... 

26.... 
27.... 
28.... 
29.... 
30.... 
31.... 

5.45 
4.81 
4.66 
4.64 
4.65 

4.64 
4.50 
4.54 
4.50 
4.45 

4.50 
4.58 
4.60 
4.58 
4,78 
4.56 

4.16 
4.20 
4.20 
4.15 
4.10 

4.10 
4.10 
4.00 
4.00 
4.00 

4.00 
4.10 
4.10 
4.05 
4.00 

4.00 
4.00 
4.00 
4.00 
4.06 

4.00 
4.00 

'3.25' 
3.25 
3.30 
4.00 

3.32 
3.35 
3.30 
3.35 
3.40 

3.40 
3.40 
3.32 
3.35 
3.32 

3.36 
3.38 
3.30 
3.30 
3.30 
3.32 

3.30 
3.30 
3.30 
3.30 
3.30 

3.30 
3.30 
3.30 
3.40 
3.45 

3.45 
3.45 
3.50 
3.60 
3.60 

3.58 
3.60 
3.68 
3.70 
3.70 

3.70 
3.70 
3.70 
3.70 
3.70 

3.70 
3.68 
3.68 
3.68 
8.70 
3.70 

3.00 

2.... 
3.... 

3.90 
3.90 

4 

3  00 

6.... 

3.90 

«.... 

3.90 

7.... 

3  90 

8.... 

8  H5 

«.... 

3.  K5 

10. . . . 

3  MO 

11.... 
12.... 
13.... 
14.... 
15.... 

4.72 
4.52 
4.50 
4.51 
6.18 

3.« 

8.80 
3.80 
3.80 

CLEAB  CSEEK  NZAB  BUFFALO.  WTO. 

liOcation. — In  the  Bighorn  National  Forest,  at  Camp  Comfort,  in  the  SW.  \  eec.  8, 
T.  50  N.,  R.  83  W.,  II  miles  west  of  Buffalo;  three-fourths  of  a  mile  below  the 
junction  of  the  North  and  South  forks. 

Beoords  available.— October  22,  to  December  31,  1911.  From  May  1,  1896,  to 
March  11, 1900,  a  station  was  maintained  by  the  State  engineer  at  a  point  4  miles 
west  of  Buffalo,  where  a  measuring  flume  was  built.  From  October  24,  1902,  to 
December  31, 1904,  a  station  was  maintained  at  Buffalo.  The  records  at  the  two 
points  are  not  directly  comparable,  as  a  number  of  irrigation  ditches  divert  water 
between  and  a  few  intermittent  tributaries  enter. 

Drainage  area. — 110  square  miles  (measured  from  topographic  sheets.) 

Qa^. — Vertical  staff. 

Channel. — Data  too  meager  to  determine. 

DiBcharg^e  meanirementa. — ^Made  from  bridge  during  high  water  and  by  wading 
at  ordinary  stages. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months. 

Diveiaiona. — ^There  are  no  diversions  above  the  station  and  the  records  at  this  point 
represent  the  natural  run-off.  Below  the  station,  however,  there  were  adjudi- 
cated diversions  amounting  to  333  second-feet  prior  to  July  1,  1912. 

Accuracy. — Owing  to  a  lack  of  discharge  measurements  no  estimates  of  flow  have  been 
made. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 
The  following  discharge  measurement  was  made  by  H.  B.  Waha. 
October  22,  1911:  Gage  height,  .90  feet;  discharge,  26  second-feet. 

Daily  gage  height,  in  feet,  of  Clear  Creek  near  Buffalo,  Wyo.,for  191 U 
[A.  Hettinger,  observer.] 


Day. 

Oct. 

Nov.     Dec. 

Day. 

Oct. 

Nov. 

Dec. 

Day. 

Oct. 

Nov. 

Dec. 

1 

11 

21 

2 

12 

.90 

22 

.95 

3 

.90 

13 

23 

4 

14 

24 

1  30 

A 

.88 

16 



25 

6 

16 

26..     .     . 

1.05 

7 

17 

l.GO 

27 

8 

18 

28 

9 

19 

1.00 

29 

.80 

10 

1.00 

20 

30 

31 

1.00 

NoTE.~Ice  caused  backwater  Nov.  5  to  Dec.  31. 
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OLXiJt  OBXBK  AT  BUFFALO,  WTO. 

LocatiozL — ^At  concrete  bridge  at  Buffalo,  Wyo. 

Beeords  available.— May,  1896,  to  March  11,  1900;  October  24,  1902,  to  November 
30, 1904;  May  8  to  December  31, 1911.  Tbe  records  from  May,  1896,  to  March  11, 
1900,  were  obtained  at  a  point  4  miles  above  Builab.  All  records  since  November 
30,  1904,  have  been  obtained  at  BufibJo. 

Draina^  area. — Not  measured. 

(}age. — Staff;  set  at  a  different  datum  from  the  gage  used  October  24,  1902,  to  Novem- 
ber 30,  1904,  but  approximately  the  same  site. 

GhanneL — ^Practically  permanent;  bed  of  stream  is  composed  of  cobblestones  and  firm 
gravel. 

Diachar^  meaaorementa. — ^Made  from  bridge  at  high  stages  and  by  wading  at  low 
stages. 

Winter  flow. — Gage  heights  affected  by  ice  during  the  winter  months. 

DivexaioiiB. — ^The  flow  of  the  stream  is  appropriated  and  a  large  part  is  diverted  for 
irrigation  above  the  gage. 

DUcharge  measurements  of  Clear  Creek  at  Buffalo^  Wyo,,  in  1911. 


Date. 


H7drogrspli«r. 


Owe 
height. 


Dis- 
charge. 


Hay    8 

June  21 
July  ao 
Sept  9 


W.  A.  Lamb 

Raymond  Richards. 

B.£.  Jones 

Raymond  Richards. 


Fed, 
1.90 
2.49 
1.28 
1.22 


178 
12.6 
12.8 


Didly  gage  height,  in  feet,  of  Clear  Creek  at  Buffalo^  Wyo.,  for  1911. 
[John  H.  Rice,  observer.] 


Day. 

May. 

Jane. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

I.... 
2.... 

2.8 
3.0 
2.65 
2.5 
2.5 

2.4 

2.36 

2.6 

2.45 

2.3 

2.2 
2.3 
2.7 
2.8 
3.3 

1.4 
1.3 
1.2 
1.2 
1.2 

1.2 
1.1 
1.2 
1.2 
1.15 

1.2 

1.15 

1.2 

1.26 

1.36 

1.3 

1.35 

1.35 

1.4 

1.35 

1.4 
1.4 
1.4 
1.35 
1.36 

1.4 

1.36 

1.3 

1.3 

1.3 

1.26 

1.25 

1.2 

1.26 

1.2 

1.25 

1.2 

1.26 

1.2 

1.2 

1.26 

1.2 

1.25 

1.2 

1.2 

1.2 

1.26 

1.2 

1.15 

1.2 

1.2 

1.26 

1.2 

1.25 

1.2 

1.15 

1.2 

1.15 

1.15 

1.2 

1.15 
1.26 
1.15 
1.16 
1.3 

1.3 
1.3 
1.3 

16.... 
17.... 
18.... 
19.... 
20.... 

21.... 
22.... 
23.... 
24.... 
25.... 

26.... 
27.... 
28.... 
29.... 
30.... 
31.... 

2.86 
2.66 
2.45 
2.15 
1.95 

1.9 

1.8 

1.8 

1.95 

2.2 

2.5 
2.4 
2.1 
1.9 
1.9 
2.0 

3.4 
2.86 

2.6" 
2.56 

2.6 
2.5 
2.3 
2.2 
2.0 

1.9 
1.76 
1.6 
1.5 
1.3 

1.46 

1.76 

1.7 

1.4 

1.56 

1.46 

1.5 

1.56 

1.45 

1.4 

1.4 
1.3 
1.3 

i'.i" 

1.3 

1.2 

1.25 

1.3 

1.3 

1.25 

1.25 

1.3 

1.25 

1.3 

1.26 

1.3 

1.26 

1.3 

1.26 

1.3 

1.25 

1.25 

1.2 

1.16 

1.2 

1.15 

1.16 
1.2 
1.15 
1.2 
1.15 

1.2 

1.15 

1.2 

1.16 

1.16 

1.16 

1.2 

1.06 

3.... 

4.... 

5.... 

6.... 

7.... 

'i.'is" 

1.16 
1.2 

1.2 

8.... 
9.... 
10.... 

11.... 
12.... 
13 

1.9 
2.2 
2.2 

1.96 
1.85 
1.9 
2.06 
3.35 

14.... 

15.... 

*i.*26' 

NoTK.— Gage  heights  dJrtorted  by  Ice  Nov.  6  to  8. 
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Daily  discharge,  in  second-feet,  of  Clear  Creek  at  Buffalo,  Wyo.,for  1911. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1.... 

285 
865 
198 
180 
180' 

160 
138 
215 

18 
14 
10 
10 
10 

10 
7 
10 

14 
16 
16 
18 
16 

18 
18 
18 

12 
12 
10 
12 
10 

12 
10 
12 

10 
12 
10 
8.6 
10 

10 
12 
10 

8.5 
12 
8.6 
8.5 

16.... 
17..-. 
18.... 
19.... 
20.... 

21.... 
22.... 
23.... 

802 

232 

165 

91 

60 

54 
44 
44 

505 
302 
241 
180 
198 

215 
180 
125 

20 
40 
36 
18 
26 

20 
23 
26 

10 
12 
14 
14 
12 

12 
14 
12 

12 
10 

8.5 
10 

8.5 

8.5 
10 
8.5 

8.5 

2.... 

10 

3  ... 

5.5 
6.0 
7.0 

7.0 
8.0 
8.5 

4.... 

6.... 

«.... 

7.-.. 

8..,. 

64 

9.... 

101 

166 

10 

16 

10 

12 

24.... 

60 

101 

20 

14 

10 

8.5 

10.... 

101 

125 

8.6 

16 

10 

10 

25.... 

101 

^ 

18 

12 

8.5 

10 

11.... 

W 

101 

10 

18 

12 

8.5 

26.... 

180 

54 

18 

14 

10 

10 

12.... 

49 

125 

8.5 

16 

10 

la 

27.... 

160 

40 

14 

12 

8.5 

10 

13.... 

64 

250 

10 

14 

12 

8.5 

28.... 

81 

29 

14 

14 

10 

10 

14.... 

74 

285 

12 

14 

10 

8.5 

29.... 

54 

23 

14 

12 

8.5 

11 

15.... 

485 

466 

16 

14 

10 

10 

80.... 
31.... 

54 
66 

14 

14 
14 

14 
12 

8.5 

11 
13 

MmMy  discharge  of  Clear  Creek  at  Buffalo,  Wyo.Jar  1911. 


Month. 

Discbarge  in  second-feet. 

Run-off 
(totalin 
acre-feet). 

Accu- 

Mean. 

racy. 

!*»▼,....,.......,   

485 
506 
40 
18 
12 
12 

44 

14 
7 

10 
8.6 
6.6 

98.9 
183 
16.1 
14.4 
10.1 
9.45 
0  8.00 
a  6. 00 

6,080 

10,900 

990 

885 

eoi 

681 
476 
309 

C- 

June 

B. 

July 

B. 

August 

B. 

September 

B. 

October 

B. 

November 

D. 

December 

D. 

The  period 

20,900 

a  Estimated. 
NoTS.— Discbarge  May  1  to  7  estimated  at  60  seoond-feet. 

Note.— Daily  dlsobarge  determined  from  a  Iblily  well  defined  rating  curve;  discharge  Interpolated  for 
days  on  which  gage  heights  are  missing. 

PZHXT  CBEZK  AT  KEABJTST,  WTO. 

Location. — ^At  highway  bridge  300  yards  south  of  the  post  office  at  Kearney,  Wyo. 
BecordB  available.— September  6,  1902,  to  June  30,  1906;  May  13  to  December  31, 

1911. 
Drainage  area. — Not  measured. 
Gage.— Chain  gage  on  highway  bridge.    The  gage  used  from  September  6,  1902,  to 

June  30,  1906,  was  at  the  same  site  but  at  a  different  datum. 
Channel. — Liable  to  change;  bed  composed  of  gravel  and  cobblestones.    Ctureni 

swift  at  high  and  medium  stages. 
Discharge  measurements. — At  high  stages  measurements  are  made  from  the  bridge 

and  at  low  stages  by  wading. 
Diversions. — ^The  greater  part  of  the  flow  of  this  stream  during  the  irrigation  i 

is  diverted  for  irrigation  above  the  gage. 

Discharge  measurements  ofPiney  Creek  at  Kearney,  Wyo.,  in  1911. 


Date. 

Hydiographer. 

he^t. 

Dis- 
charge. 

May  13 

W.  K.lMmh.. 

Feet. 
2.10 
2.06 
1.52 
1.37 

'"■ti 

June  18 

R.  Riobards 

93 

July  27 

B .  E .  Jones 

20 

Si^t.   9 

n.  WfthftTd" 

17  8 
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Daily  gage  heightt  in  feet,  o/Piney  Creek  at  Kearney,  Wyo,,fcT  1911. 
[Mrs.  R.  D.  Noyot.  obflvw.] 


D«y.Jjtor. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Day. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

,    L.... 

8.16 
3.00 
2.75 
2.76 
2.70 

2.45 
2.28 
2.45 
2.55 
2.20 

1.05 
2.10 
2.21 
2.28 
2.37 

1.70 
1.68 
1.70 
1.68 
1.55 

1.56 
1.55 
1.52 
1.50 
1.50 

1.42 
1.40 
1.40 
1.40 
1.40 

1.67 
1.61 
1.74 
1.71 
1.71 

1.69 
1.69 
1.69 
1.67 
1.54 

1.54 
1.49 
1.44 
1.40 
1.38 

1.23 
1.22 
1.22 
1.19 
1.17 

1.25 
1.27 
1.27 
1.80 
1.80 

1.35 
1.80 
1.30 
1.30 
1.30 

1.80 
1.33 
1.33 
1.80 
1.80 

1.30 
1.30 
1.30 
1.30 
1.26 

1.30 
1.30 
1.20 
1.20 
1.80 

1.66 
1.62 
1.60 
1.60 
1.60 

1.60 
1.66 
1.70 

16.... 
17.... 
18.... 
19.... 
20.... 

31.... 
33.... 
33.... 
34.... 
35.... 

36.... 
37.... 
88.... 
29.... 
30.... 
31.... 

3.16 
8.00 
3.76 
3.56 
3.63 

3.88 
3.33 
3.30 
2.40 
2.50 

2.75 
2.50 
2.45 
2.36 
2.36 
2.50 

8.00 
3.46 
3.20 
3.16 
3.30 

3.80 
2.16 
2.00 
1.96 
1.86 

1.76 
1.66 
1.70 
1.70 
1.62 

1.42 
1.43 

1.65 
1.63 
1.62 

1.60 
1.60 
1.56 
1.50 
1.60 

1.60 
1.60 
1.43 
1.40 
1.43 
1.58 

1.38 
1.38 
1.88 
1.36 
1.36 

1.88 
1.80 
1.83 
1.33 
1.88 

1.33 
1.82 
1.29 
1.27 
1.27 
1.22 

1.30 

1.38 
1.30 
1.30 
1.80 
1.80 

1.26 
1.25 
1.75 
1.65 
1.65 

1.66 
1.66 
1.60 
1.60 
1.60 
1.60 

2.... 

30 
30 
30 
30 

80 
30 
80 
80 
80 

30 
SO 
30 
30 
32 

3.... 

4.... 

5,... 

8.... 

7    .  ' 

8 

9    

10 

U...I 

12 

13.... 
14.... 
15.... 

i'io' 

3.55 

Daily  diecharg 

€,  in  eeconi 

i'/eet, 

ofPihey  Creek  at  Kearney,  Wyo.,/or  1911. 

Day.  j  May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Day. 

H... 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

1       ' 

895 
830 
240 
240 
225 

160 
126 
160 
182 
110 

68 
90 
112 
128 
144 

89 
87 
89 
29 
28 

26 
26 
24 
23 
23 

18 
17 
17 
17 
17 

86 
81 
48 

40 
40 

88 
38 
88 
86 
36 

36 
32 
19 
17 
16 

8.8 
8.8 
8.8 
7.6 
6.8 

10 
11 
11 
12 
13 

10 
13 
12 
12 
13 

12 
18 
13 
12 

12 

12 
12 
13 
13 
10 

8 
8 
8 
8 
12 

87 
88 
80 
80 
80 

80 
84 
89 

16.... 
17.... 
18.... 
19.... 
30.... 

31..'.. 
23.... 
33.... 
34.... 
36.... 

96.... 
27.... 
28.... 
29..,. 
80.... 
31.... 

896 
880 
340 
182 

176 

146 
134 
110 
160 
170 

340 
170 
160 
140 
140 
170 

880 
160 
110 
100 
180 

180 
100 
74 
68 
55 

44 
84 

89 
89 
32 

18 
18 
84 
83 
83 

80 
30 
36 
33 
33 

33 
33 

18 
17 
18 
29 

16 
16 
16 
16 
16 

14 
12 
14 
14 
14 

14 
13 
12 
11 
11 
9 

13 
13 
13 
13 
13 

13 
13 
12 
13 
13 

13 
12 
12 
12 
13 

11 
13 
13 
13 
13 

10 
10 
44 
84 
84 

84 
84 
30 
30 
30 
30 

2....    

3.... 

4 

5.... 

«.... 

7.... 

8.... 

».... 

10. . . . 

11.... 

12.... 

13.... 

14.... 
15.... 

150 
508 

NoTE.--D8il7  diaoharge  determined  from  a  rating  curve  that  la  fairly  well  daflned  below  150  second-feet. 
Monthly  discharge  ofPvney  Creek  at  Kearney,  Wyo.,for  1911. 


Month. 

Diaeharge  in  seoond-feet. 

Run-off 
(total  in 
acre>feet). 

Accu> 

MaTtmnm. 

Uintmntn 

Mean. 

racy. 

Ifar  14-31               

506 
39S 
39 
43 
13 
44 
39 

110 
32 

17 

9 

6.8 

8 
30 

311 

138 
24.9 
22 
11.2 
17.5 
32.8 

7,530 
8,210 
1,530 
1.350 

666 
1,080 

520 

C. 

June 

B. 

July       

B. 

Aogost 

B. 

SStmher 

B. 

^ober 

B. 

Noramber  1-8 

B. 

Tlwperfcxl                       

20,900 
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LITTLE   MISSOUBI  BIYEB   BASIN. 
UTTLX  XISSOTmi  RIVB&  HXAB  ALZAOA,  XOVT. 

Location. — At  Wsilker's  ranch,  2  miles  below  the  mouth  of  Thompeon  Creek,  near 
the  southwest  comer  ofT.8N.,R.60E.,  300  yards  below  a  proposed  dam  site  and 
4  miles  below  Alzada,  Mont.  Alzada  is  most  conveniently  reached  by  stage  or  by 
automobile  from  Belle  Fourche,  S.  Dak. 

Records  available.— April  30, 1904,  to  November  30,  1906;  Jime  18  to  December  31, 
1911. 

Drainage  area. — About  780  square  miles. 

Oa^. — Vertical  staff  on  left  bank. 

ChanneL — ^May  shift  during  high  water.  Stream,  sluggish;  banks  cut  5  to  15  feet  in 
the  sandy  soil. 

Discharge  xneasureznents. — At  ordinary  stages  made  by  wading;  at  flood  stages 
must  be  measiued  by  making  one  measurement  of  the  Little  Missouri  from  the 
bridge  at  Alzada  and  one  of  Thompson  Creek  from  the  bridge  2  miles  above  its 
mouth,  and  adding  the  results. 

Winter  flow. — Probably  affected  by  ice. 

The  following  discharge  measurement  was  made  by  Mahon  and  Heidel: 
June  18,  1911:  Grage  height,  0.6  foot;  discharge  estimated,  1.5  second-feet. 

Daily  gage  height,  in  feet,  of  Little  Missouri  River  near  Alzada,  Mont.,  for  1911. 

[John  Walker,  observer.] 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee., 

•        1 

Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1.... 

0.55 
.55 
.5 
.5 
.45 

.4 

.4 

.3 
.3 
.3 

.3 
2 
.2 
.1 
.1 

-0.25 

-  .25 

-  .25 

-  .'25 

-  .25 

-  ,25 

-  .25 
2.75 
3.1 
1.45 

1.2 

.8 
.6 
1.0 

.8 

0.6 
.6 
.55 
.55 
.5 

.5 
.7 

.7 

.75 

.75 

.9 
.8 
.7 

1.6 

2.4 

0.45 
.45 
.5 
.5 
.45 

.6 

.45 

.45 

.45 

.45 

.45 
.4.5 
.45 
.4 
.35 

0.55 
.5 
.5 
.55 
.6 

.6 

.55 

.5 

.55 

.55 

.55 
.55 
.55 
.55 
.55 

0.7 
.7 
.7 
.7 

.65 

.ft 

.55 

.5 

.5 

.6 

.6 
.6 
.6 
.6 
.6 

16  . 

0.05 
.05 
.0 
.0 

-.05 

-.05 

-.1 

-.1 

-.15 

-.2 

-.2 

-.2 

-.2 

-.2 

-.2.5 

-.25 

0.7 

.6 

.56 

3.8 

3.95 

3.15 

1.45 

1.1 

1.0 

1.1 

1.05 
.9 
.75 
.65 
.65 
.65 

2.45 

1.25 

1.0 

.0 

.75 

.7 
.6 
.6 

.55 
.M 

.5 

.45 

.5 

.5 

.45 

0.35 
.3 
.3 

1.1 
.9 

.85 
.8 
.7 
.6 
.6 

.6 
.55 
.55 
.55 
.55 
.55 

0.55 
.55 

.6 
.65 
.7 

.7 

.7 

.7 

.75 

.75 

.7 

.7 
.7 
.7 
.7 

0.6 

2.... 

17 

.65 

3.... 
4 

18.... 
19.... 
20.... 

21.... 
22.... 
23.... 
24.... 
25.... 

26.... 
27.... 
28. . . . 
29.... 
30.... 
31.... 

0.6 
.6 
.5 

.5 
.9 
.95 

.8 
.6 

.5 
.8 
.7 
.7 
.6 

.65 
.65 

5.... 

7.... 
8.... 

.65 
.65 

10.... 
U.... 

12.... 

13.... 

14.... 

16... 

Note.— Gage  height  Nov.  18  to  Dec.  31  distorted  by  loe. 


KNIFE  RIVER   BASIN. 


BariFE  RIVER  HEAR  BRONCHO,  V,  DAK. 

Location.— At  C.  D.  Smith's  ranch,  in  the  SE.  i  sec.  4,  T.  142  N.,  B.  90  W.,  at  the 
former  site  of  the  poet  office  of  Broncho;  the  present  post  office  is  about  6  miles  from 
the  old  site.  Spring  Creek  enters  about  15  miles  below  the  station  and  Elm  Creek 
one-half  mile  above. 

Becords  available.— May  29,  1903,  to  December  31,  1911. 

Draina^  area. — 1,260  square  miles;  the  drainage  area  at  the  present  site  is  practi- 
cally the  same  as  at  the  original  site,  2  miles  farther  downstream,  the  area  at  the 
lower  point  belog  perhaps  5  square  miles  greater. 


Digitized  by 


Google 


KNIFE   BIVEB  BASIK. 


225 


Oa^. — Chain,  on  left  bank  just  below  observer 'b  house;  datum  unchanged  since 

March  23, 1905,  when  the  station  was  moved  from  the  original  site  about  2  miles 

farther  downstream. 
ChanneL — ^Ftactically  permanent. 
jyisctMrge  meaanrementB.— At  high  stages  made  from  car  and  cable  600  feet  below 

gage;  at  low  stages  by  wading. 
Winter  flow.— Affected  by  ice. 
Accuracy. — Sufficient  discharge  measurements  at  high  stages  have  not  yet  been  made 

to  satiabctorily  check  the  rating  curve. 

Disdutrge  metuturemmta  of  Knife  River  mar  Broncho,  N.  Dal.,  in  1911. 


Dftte. 

HydiQgraph«r. 

Qace 
bd^t. 

Dis- 
charge. 

Apr.    8 
Aug.  16 

7.  W.  Bliss 

Fed. 
3.70 
3.90 

See,-fi, 
31 

F  F,  rhM^dl«»- 

20 

Daily  gage  height,  in  feet,  of  Knife  River  near  Broncho ,  N.  Dak.,  for  1911, 
[C.  D.  Smith,  observer.] 


Day. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

8.9 
4.0 
4.0 
4.2 
4.2 

4.4 
4.4 

4.3 
4.3 
4.8 

4.0 
8.9 
8.9 
4.2 
4.3 

4.1 
3.9 
3.9 
8.9 
3.9 

3.9 
3.9 
3.8 
8.8 
3.8 

3.8 
3.9 
3.9 
3.8 
8.8 

8.8 
8,7 
8.7 
8.7 
8.0 

8.0 
8.0 
3.0 
8.0 
3.0 

8.0 
3.0 
3.5 
3.5 
3.5 

8.5 
3.5 
8.4 
8.4 
8.4 

8.4 
8.4 

3.5 
3.9 
8.9 

3.8 
3.7 
3.6 
3.6 
3.9 
4.0 

4.7 

4.45 

7.0 

0.5 

7.4 

5.8 
4.7 
4.3 
4.1 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

8.9 
3.9 
4.0 
4.0 
8.9 

3.7 
3.7 
3.7 
4.45 
3.75 

3.7 
3.7 
3.7 
3.0 
3.0 

4.1 
4.5 
3.9 
3.8 
8.8 

3.8 
3.8 
3.8 
3.7 
8.0 

3.5 
3.4 
3.4 
3.3 
3.3 

3.3 
3.3 
3.3 
3.3 
3.8 

8.3 
3.3 
3.3 
3.3 
3.3 

3.3 
3.3 
3.3 
3.3 
3.3 
3.3 

3.4 
8.4 
8.5 
3.6 
3.5 

3.5 
3.5 
5.1 
4.4 
4.7 

4.7 
4.8 
4.4 
4.4 
4.7 

'"'i's' 

4.9 
4.4 
3.8 

8.7 
3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
8.5 
4.2 

6.5 
5.1 
5.0 
5.7 
5.8 

5.2 
4.9 
4.4 
4.1 
4.1 

4.0 
3.9 
3.9 
3.8 
3.0 

3.0 
3.0 
•  3.0 
3.0 
3.0 

3.5 
3.5 
3.5 
3.5 
3.5 

3.5 

2 

3.5 

3 

3.6 

4         

8.5 

5 

8.5 

6 

8.5 

3.5 

8 

3.5 

9.               

3.5 

10 

3.5 

11 

8.6 

12 

3.5 

13    

3.8 

14 

3.7 

15 

3.7 

10 

3.0 

17 

3.0 

18 

3.8 

19 

4.0 

20 

5.9 

0.0 
0.4 
5.2 
6.2 
4.8 

4.0 
4.5 
4.3 
4.3 
4.1 
4.0 

4.0 

21 

3.8 

22 

3.7 

23 

3.0 

24..                         

3.0 

25 

3.0 

26 

3.0 

27 

3.0 

28 

3.0 

29 

3.0 

30 

3.0 

31....                  

3.0 

8173**— wsp  306—14- 
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Daily  discharge^  in  tecond-feet,  of  Knife  River  near  BronchOy  N.  Dak.,  for  1911. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

31 
39 
39 
58 
58 

80 
80 
69 
69 
60 

39 
31 
31 
58 
60 

48 
31 
31 
31 
31 

31 
31 
24 
24 
24 

24 
31 
31 
24 
24 

24 
18 
18 
18 
13 

13 
13 
13 
13 
13 

13 
13 
9 
9 
9 

9 
9 
6 
6 
6 

6 

6 

9 

31 

31 

24 
18 
9 
9 
31 
39 

119 
86 
641 
411 
597 

197 
108 
59 
40 
32 

32 
32 
32 
32 
32 

25 
25 
32 
32 
25 

14 
14 
14 

76 
16 

14 
14 
14 
10 
10 

40 
82 
25 
19 
19 

19 
19 
19 
14 
10 

7 
4 
4 
2 
2 

\ 

I 

2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 

4 
4 
7 
10 
7 

7 
7 

166 
70 

106 

108 
122 
70 
70 
108 

115 
122 
136 
70 
19 

14 

7 
7 
7 
7 
49 

230 
166 
151 
264 
282 

181 
136 
70 
40 
40 

32 

25 
25 
19 
10 

10 
10 
10 
10 
10 

7 
7 

7 
7 
7 

7 

2 

7 

3 

7 

4 

7 

5 

7 

6 

7 

7 

8 

7 

9 

7 

10 

7 

11 

7 

12 

7 

13 

19 

14 

14 

15 

14 

16 

10 

17 

10 

18 

19 

19 

33 

20 

316 

335 
411 
194 
194 
133 

105 
92 
69 
69 

48 
39 

32 

21 

19 

22 

14 

23 

10 

24 

10 

26 

10 

26 

10 

27 

10 

28 

10 

29 

10 

30 

10 

31 

10 

Note  .—Dally  discharge  determined  from  rating  curves  as  follows:  Mar.  20  to  June  2,  curve  poorly  defined; 
June  3  to  Oct.  31  (1905  to  1910  curve),  fairly  well  defined. 

Monthly  discharge  of  Knife  River  near  Broncho,  N.  Dak. ,  for  1911. 
[Drainage  area,  1,260  square  miles.] 


Discharge  In  second^feet. 


Month. 


January 

February. . . 

March 

April 

May 

June 

July 

August 

September.. 

October 

November. . 
December. . 


The  year. 


Maximum. 


411 
80 
31 

641 
82 

106 

282 
32 


Minimum. 


Mean. 


5.0 
4.0 
83.1 
42.0 
14.8 
92.8 
10.2 
45.6 
61.1 
11.5 
8.0 
5.0 


31.9 


Per 

square 
mile. 


0.0040 
.0032 
.066 
.033 
.012 
.074 
.0081 
.036 
.048 
.0091 
.0064 
.0040 


.025 


Rtm-K)fl 


Depth  in 

incnea  on 

drainage 

area. 


0.005 
.003 
.08 
.04 
.01 
.08 
.009 
.04 
.05 
.01 
.007 
.005 


.34 


Total  in 
acra-fset. 


307 

222 

5.110 

2.500 

910 

5,520 

627 

2.800 

3,640 

707 

476 

307 


23,100 


AocO" 
racy. 


Note.— Means  for  January,  February,  November,  and  December  estimated;  discharge  Mar.  1  to  15 
estimated  at  30  seoond-feet. 
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HEABT  BIYEB   BASIN. 
HEAKT  BIVEB  HBAB  BICKABBTOB.  B.  DAB. 

Location.— In  or  near  sec.  21,  T.  138  N.,  R.  92  W.,  about  11  xmlee  south  of  Richardton, 
opposite  the  observer's  house,  which  is  1  mile  below  the  highway  bridge  at  which 
the  station  was  formerly  maintained. 

BecordB  available.— May  18,  1903*  to  September  30,  1911. 

Drainage  area. — 1,250  square  miles. 

Gage. — Readings  in  1911,  up  to  September  4,  were  obtained  from  a  staff  gage  set  in 
the  margin  of  the  chamiel  at  the  ford  about  30  rods  above  observer's  house  and 
about  1  mile  below  the  highway  bridge.  This  staff  gage  and  the  chain  gage  at  the 
highway  bridge  were  found  to  give  identical  readings  untU  about  May  15,  when 
slides  into  the  river  below  the  highway  bridge  caused  the  gage  heights  at  highway 
bridge  to  be  worthless.  On  September  4,  1911,  an  overhanging  chain  gage  was 
installed  opposite  the  observer's  house,  its  zero  being  set  so  that  a  reading  of  3.3 
on  the  rod  gage  30  rods  above  is  23.3  on  the  chain  gage.  On  account  of  a  beaver 
dam  below  the  gage,  readings  during  October  are  uncertain. 

ChanneL — Not  permanent. 

Discharge  measurementB. — ^At  high  stages,  made  from  bridge;  at  ordinary  and  low 
stages,  by  wading. 

Winter  flow. — ^Affected  by  ice. 

Accuracy. — Sufficient  high  and  medium  stage  measurements  have  not  yet  been 
made  to  define  the  upper  part  of  the  rating  curve. 

Discharge  measuremenU  of  Heart  River  near  Richardton^  N.  Dak.,  in  1911. 


Date, 

liydrographer. 

GafG 
height. 

Dis- 
charge. 

Apr.    9 
Aug.  14 

Sept.    4 

J.  W.  BUss      

Feet. 
0  3.90 
8.49 

Sec-ft, 
29.3 

E.  F.  Chandler 

2.0 

.  ..  do - 

/     6  3.27 
\   C23.27 

}         0.05 

b  From  old  staff  gage. 

c  From  new  cl 

alcepresont. 

lain  gage. 
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228  SUBPACE   WATER   SUPPLY,  1911,    PART  VI. 

Daily  gage  Jieight,  in  feet,  of  Heart  River  near  Richardton,  N.  Dak.,  for  1911, 
[W.  F.  Church,  observer.] 


Day. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

1           

4.1 
4.6 
4.0 
4.0 
4.0 

3.9 
3.9 
3.9 
3.9 
3.8 

8.9 
3.9 
4.0 
4.0 
4.1 

4.1 
4.0 
4.0 
4.0 
3.9 

3.9 
3.9 
3.9 
3.9 
3.9 

3.9 
3.9 
.3.9 
3.9 
3.8 



3.8 
3.8 
3.8 
3.8 
8.7 

3.7 
3.7 
3.7 
8.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.8 
3.8 
3.8 
3.8 
3.8 

3.8 
3.9 
4.0 
3.9 
3.9 

3.9 
3.9 
3.9 
3.8 
3.8 
3.8 

4.0 
3.9 
3.9 
4.6 
5.4 

4.7 

4.45 

4.3 

4.1 

4.1 

4.0 
4.0 
3.9 
3.9 
3.9 

3.9 
3.8 
3.8 
3.8 
3.8 

3.8 
3.7 
3.7 
3.7 
3.7 

3.6 
3.6 
3.6 
3.5 
4.0 

3.8 
3.8 
3.7 
3.7 
3.6 

3.6 
3.5 
3.6 
3.5 
3.5 

3.5 
3.4 
3.4 
3.4 
3.4 

3.4 
8.4 
8.3 
3.3 
3.3 

3.3 
3.3 
3.3 
3.3 
3.3 

3.3 
3.3 
3.3 
3.3 
3.3 
3.3 

3.3 
3.3 
3.8 
3.4 
3.4 

4.0 
3.9 
3.9 
3.8 
3.8 

3.7 
3.6 
3.6 
3.6 
3.6 

3.5 
3.6 
3.6 
3.6 
8.6 

3.4 
3.4 
3.4 
8.4 
3.4 

3.4 
3.4 
3.4 
3.3 
3.3 
3.3 

3.3 

2 

3.3 

3        

3.3 

4 

a23.3 

5  

23.35 

6     

23.4 

7 

23.4 

8            

23.4 

9 

23.65 

10.                 

4.6 

4.7 
4.8 
4.8 
4.9 
5.0 

6.1 
5.2 
6.3 
6.7 
6.0 

4.9 
4.5 
4.6 
4.6 
4.5 

4.6 
4.6 
4.5 
4.5 
4.2 
4.1 

23.95 

11 

23.82 

12 

24.25 

13 

24.28 

14 

24.28 

15 

24.18 

16 

24.10 

17 •. 

24.00 

18 

2400 

19 

23.95 

20 

23.90 

21 

23.85 

22 

23.80 

a::::...::....:..::..::.: :::.:.:.:.:::.. 

23.72 

24 

23.70 

25 

23.70 

26 

23.65 

27 

23.65 

28 

23.60 

29 

23.60 

30 

23.55 

31 

a  New  gage  Sept.  3, 1911. 

CANNONBALL  BIVEB    BASIN. 
CAmOirBALL  RIVER  ITEAR  STEVEXTSOIT,  IT.  DAK. 

liocatdon. — On  the  west  side  of  the  river  near  the  south  side  of  sec.  23,  T.  133  N.,  R. 
82  W.,  at  M.  H.  Burdick's  house,  immediately  above  the  ford,  about  1  mile  south- 
east of  the  Stevenson  schoolhouse  and  about  5  miles  above  Timmer,  N.  Dak. 
This  station  is  about  1  mile  above  the  gage  at  the  old  Stevenson  station,  at  which 
observations  are  still  occasionally  made. 

Records  aTailable.-June  10, 1903,  to  November  30, 1908;  August  9  to  December  31, 
1911. 

Drainage  area.— 3,670  square  miles. 

Oages. — Standard  chain  on  projecting  cantilever  timber;  a  temporary  rod  gage  on  the 
left  bank  was  used  until  the  chain  gage  was  ready. 

ChanneL — Bed  of  stream  composed  of  gravel  and  stones,  in  places  covered  with  eilt 
to  the  depth  of  1  foot.  At  the  rapids  600  feet  below  the  gage  the  bed  is  of  clean 
gravel  and  stones.  During  floods  the  silt  may  be  washed  away  and  later  rede- 
posited  at  some  points. 

IMscharge  measurexnents. — ^At  low  and  medium  stages  made  by  wading  at  the 
ford  15  rods  below  the  gage  or  at  the  riffle  55  rods  below;  at  medium  and  high  stages 
measurements  may  be  made  by  use  of  the  car  and  cable  at  the  old  Stevenson 
station,  about  1  mile  farther  downstream.  The  discharge  is  practically  the  same 
at  the  two  points,  except  that  a  small  draw,  which  enters  midway  between  the 
gage  and  the  cable  on  the  north  side,  carries  a  small  flow  for  a  few  hours  after  a 
rain. 

Winter  flow.— Affected  by  ice. 


Digitized  by 


Google 


OANNONBALL  BIVEB  BASIW,  229 

Diiduxrge  measurements  of  Carmonhall  River  near  Stevenson,  N.  Dai,,  in  1911. 


Date. 

Hydiographer. 

Gage 
heliht. 

Dia- 
chaige. 

Mar.  23 

Joy  W.  Bliss 

Fut, 
3.48 
8.32 
12.63 
12.71 

Beo.^ 

Ang.   0 

F.  F,  Chandler 

74 

Sept  6a 

do 

3.0 

Not.   3a 

0*0.  Ffbner. x 

1.6 

a  New  gage;  different  datam. 
Daily  gage  height,  in  feet,  of  Cannonball  River  near  Steveneon,  N,  Dak.,  for  1911. 


Day. 

Mar. 

Apr. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

3.03 
3.03 
3.03 

12.6 
12.6 
12.5 
12.6 
12.7 

13.3 
13.5 
13.3 
13.0 
12.9 

12.8 

12.76 

12.8 

12.9 

12.8 

12.86 

12.8 

12.8 

12.75 

12.7 

12.7 

12.7 

12.65 

12.6 

12.6 

12.6 
12.6 
12.6 
12.6 
12.6 

12.6 
12.6 
12.6 
12.6 
12.6 

12.6 
12.6 
12.6 
12.6 
12.6 

12.6 
12.7 
12.7 
13.2 
13.0 

12.9 
12.9 
12.8 
12.8 
12.8 

12.7 
12.7 
12.7 
12.7 
12.7 

12.7 
12.7 
12.7 
12.7 
12.7 

12.7 
12.7 
12.7 
12.8 
12.8 

12.7 
12.8 
12.8 
12.8 
12.8 

12.8 
12.8 
12.8 
12.8 
12.8 

12.9 

2 _ 

3 

4 

5 

6 

12.0 

7 

8 

0 

13.6 
13.9 

13.76 

13.46 

13.3 

13.05 

13.0 

12.9 

12.8 

12.85 

12.85 

12.85 

12.8 

12.76 

12.7 

12.76 

12.7 

12.7 

12.65 

12.7 

12.65 

12.65 

12.65 

10 

11 

12 

13 

U 

15 

16 

17 

18 

19 

20 



21 

23 

3.48 
3.56 
3.30 
3.05 

3.05 
3.05 
3.04 
3.04 
3.04 
3.04 

33 

34 

2S 

ii.6 

26 

27 

12.7 

12.7 

12.7 

12.65 

12.6 

28 

20 



30 

31 
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BUB7ACB  WATBB  8XTPPL7,  19U,  PAET  VI. 


GRAND  RIVEE  BASIN. 
irORTH  B&AHCH  OF  QRAKD  RIVER  AT  HALEY,  IT.  DAS. 

Location. — ^About  20  rods  south  of  the  post  office  at  Haley,  N.  Dak.,  near  the  north- 
east comer  of  sec.  36,  T.  129  N.,  R.  100  W. 

BecordB  available.— May  17,  1908,  to  December  31,  1911. 

Drainage  area. — 500  square  miles. 

Gage.— Staff. 

Channel. — Bed  of  stream  composed  of  gravel  and  silt. 

Discharge  measurements. — At  high  stages  made  from  car  and  cable  200  feet  below 
gage;  at  low  stages  by  wading. 

Winter  flow. — ^Affected  by  ice. 

Accuracy.— The  gage  heights  obtained  at  this  station  are  not  of  sufficient  value  to 
publish  as  the  observer  did  not  read  the  gage  so  long  as  there  was  no  visible  change 
in  the  flow,  but  recorded  the  same  gage  height  day  after  day.  However,  he  states 
that  he  kept  close  watch  of  the  stream  and  that  there  was  no  perceptible  change 
during  the  spring  until  the  last  of  June,  when  it  dropped  suddenly  about  0.2  in 
gage  height,  as  he  had  recorded.  The  flow  during  the  rest  of  the  season  after 
August  13,  when  a  hydrographer  visited  the  station,  probably  varied  only  slightly. 

Digcharge  measurementa  of  North  Branch  of  Grand  River  at  Haley,  N.  Dak.,  in  1911. 


Date. 

Hydrographer. 

heiglil 

Dis- 
charge. 

Apr.    6 

J.W.Bliss 

Feet. 
1.00 
0.66 

Sec^t. 
2  27 

Aug.  13 

F.,  T?.  rhftTiHlftr 

0.16 

GRAND  RIVER  ITEAR  WASIPAUl,  S.  DAR. 

Location. — ^At  the  new  steel  highway  bridge  4  miles  south  of  Wakpala,  S.  Dak.,  a 
station  on  the  Chicago,  Milwaukee  &  Puget  Sound  Railway,  in  or  near  sec.  8,  T. 
19  N.,  R.  29  E. 

Records  available. — September  9  to  December  31,  1911. 

Drainage  area. — 5,300  square  miles. 

Gage. — Standard  chain  on  the  foot-guard  rail  at  the  downstream  side  of  the  bridge. 

Channel. — Probably  shifts  somewhat;  bed  composed  of  sand;  current  medium;  banks 
steep. 

Discharge  measurements. — ^Made  from  highway  bridge;  at  very  low  stages  meas- 
urements may  be  made  by  wading  at  the  ford  40  rods  below  the  bridge. 

Discharge  meaawrements  of  Grand  River  near  Wakpala,  S.  Dak.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Sept.   9 

E.  F.  Chandler 

Feet. 

2.73 
2.52 

See.-ft. 
11.8 

Nov.    2 

Geo.  Eboer 

2  3 
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WHITE  RIVEE  BASIN. 


WHITB  BZVB&  inBAB  ZHTBBIOB,,  S.  DAK. 


Location. — ^At  the  steel  highway  bridge  near  the  southwest  comer  of  sec.  7,  T.  4  S.» 
R.  18  E.,  where  the  county  line  between  Stanley  and  Pennington  counties  inter- 
sects White  River,  3  miles  southwest  of  Interior,  S.  Dak.,  a  station  on  the  Chicago, 
Milwaukee  &  St.  Paul  Railway. 

Records  available.— June  24, 1904,  to  November  30, 1906,  at  old  station  in  T.  3  S., 
R.  18  E.;  August  24  to  November  30,  1911. 

Drainage  area. — 4,090  square  miles.  The  area  above  the  present  site  is  about  15 
square  miles  less  than  the  area  above  the  station  maintained  during  1904-1906 
near  Westover. 

Gage. — A  vertical  rod  attached  to  the  lower  side  of  the  first  pier  (nearest  the  shore)  at 
the  left  end  of  the  bridge,  installed  August  31, 1911,  and  supposed  to  read  the  same 
as  the  temporary  rod  gage  which  was  placed  August  24  on  a  tree  on  the  left  bank 
at  the  turn  of  tiie  river  near  the  southwest  comer  of  NW.  i  sec.  17. 

GhanneL — ^Probably  changes  gradually;  bed  composed  of  sand  and  some  quicksand; 
left  bank  steep  and  clean;  ri^t  bank  gently  sloping  and  clean;  current,  medium. 
At  low  stages  all  the  water  may  pass  under  one  span  (67-foot);  at  the  highest  stage 
the  water  passes  under  two  67-foot  spans  and  120  feet  of  trestle  approach,  but  prob- 
ably two-thirds  of  the  flow  passes  under  the  two  spans. 

Discharge  meaaurenientB. — ^Made  from  the  highway  bridge. 

Ditcharge  meaturements  of  White  River  near  Interior,  S.  Dak.,  in  1911. 


Date. 

Hydrographer. 

Oace 

Dis- 
charge. 

Aug.  24 
31 

E.  F.  Chandler-  -  - . -, , , , 

Feel. 
10.46 
8.66 
3.75 

See.-ft. 
6,548 
38.3 

..    .do 

Nov.  10 

QorieMonley 

98 

Daily  gage  height,  in  feet,  of  White  River  near  Interior,  8.  Dak.,  for  1911. 
p.  M.  WaDer,  observer.] 


Day. 

Aug. 

Sept. 

Oct. 

Nov. 

Day. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

8.65 
8.65 
8.7 
8.76 
8.8 

0.2 
7.0 
7.6 
6.4 
6.35 

6.0 

5.6 

5.45 

5.8 

5.25 

4.7 

4.65 

4.0 

4.5 

4.7 

4.7 
4.7 
4.65 
4.65 
4.7 

4.7 
4.7 
4.75 
4.75 
4.9 

4.1 
4.0 
5.8 
5.7 
5.6 

5.56 
4.0 
4.0 
4.06 
4.1 

4.1 
4.1 
4.1 
4.1 
4.1 

16 

5.2 
5.15 
5.05 
5.0 
4.9 

4.7 

4.65 

4.7 

4.85 

4.8 

4.75 

4.7 

4.8 

4.75 

4.7 

5.6 
5.1 
4.3 
4.5 
5.5 

4.8 
4.66 
4.5 
4.4 
4.4 

4.1 

5.4 

4.0 

4.1 

4.15 

4.2 

4.1 

2 

17 

4.6 

3...  . 

18 

4.75 

4 

19 

4.8 

5 

20 

4.9 

6 

21 

5.0 

7 

22 

5.8 

8 

23 

5.2 

9..., 

24 

10.5 
8.2 

5.2 

3.9 

8.7 

8.7 

8.65 

8.66 

4.8 

10 

25 

4.7 

11 

26 

4.75 

12.... 

27 

4.8 

13 

28 

5.0 

14 

29 

4.8 

15 

30 

4.7 

31 
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SUBFACB   WATEB  SUPPLY,  19U,  PAET  VI. 


WHITS  BIVX&  AT  WX8T0VS&,  8.  DAK. 


Location.— Near  the  east  side  of  sec.  32,  T.  3  S.,  R.  29  E.,  12  miles  south  and  slightly 
east  from  Muido,  S.  Dak.,  a  station  on  the  Chicago,  Milwaukee  &  St.  Paul  Railway; 
about  1  mile  below  the  entrance  of  Little  White  River. 

Becords  available. — August  25  to  December  31,  1911. 

Drainag^e  area. — ^7,850  square  miles. 

Oage. — ^A  series  of  vertical  rods.  When  the  bridge  is  completed  a  permanent  rod  or 
chain  gage  will  be  placed. 

ChanneL — Likely  to  scour  and  fill  in  flood  seasons;  bed  composed  of  sand  and  quick- 
sand with  some  gravel  and  stones. 

Dischargee  measurexnentB. — ^At  low  stages  made  by  wading  at  the  ford  near  the 
gage;  at  higher  stages  by  the  use  of  the  ferry  cable  and  a  boat. 

Winter  flow.— Affected  by  ice. 

Diseharge  measurements  of  White  River  at  Westover,  8.  Dak.^  in  1911. 


Date. 

Hydrographer. 

he^t. 

Dl9- 

chaise. 

Aug.  25 
80 

B.  F.  Chfindlor.. 

Feei, 
11.50 
8.52 
&35 

7,370 
397 

do 

Nov.    8 

OoriBMonley 

135 

NIOBBABA  BIYER   BASIN. 
HIOB&ABA  BIVXB  AT  HIOBBABA,  NZBR. 

Location. — ^At  the  Grovemment  highway  bridge  spanning  the  main  channel  in  the 
SE.  i  sec.  18,  T.  32  N.,  R.  56  W.,  half  a  mile  from  the  depot  at  Niobrara.  The 
station  is  1}  miles  above  the  mouth.    No  tributaries  enter  below. 

Records  available.— August  19, 1910,  to  October  5, 1911.  From  May  11  to  October 
25, 1902,  a  station  was  maintained  at  a  highway  bridge  1  mile  southwest  of  Niobrara. 

Drainage  area. — Not  measured. 

Gtege.— Vertical  staff. 

ChanneL— Shifting  and  within  the  influence  of  backwater  from  Missouri  River. 

Discharge  meaaurementB. — ^Made  from  bridge. 

Winter  flow. — ^During  the  winter  months  ice  causes  backwater  for  short  periods. 

Diversions. — ^Prior  to  September  1,  1912,  there  were  approved  diversions  of  561 
second-feet  for  irrigation  and  2,755  second-feet  for  power  from  Niobrara  River 
above  the  station.  There  were  also  approved  diversions  of  180  second-feet  for 
irrigation  and  453  second-feet  for  power  from  tributaries  entering  above.  In 
Wyoming  there  are  adjudicated  diversions  of  24  second-feet  from  the  Niobrara  and 
tributaries. 

Accuracy. — Owing  to  the  shifting  channel  and  insufficient  discharge  measurements, 
no  estimates  of  discharge  have  been  made. 

Oooperation. — Station  maintained  in  cooperation  with  the  State  engineer,  by  whom 
the  field  data  are  furnished. 

Discharge  measurements  of  Niobrara  River  at  NiobrarOf  Nehr,,  in  1911. 


Date. 

Hydrographer. 

h^l^t. 

DIa- 
charge. 

Date. 

Hydrographer. 

hd^t. 

Dls- 
charge. 

Mar   31 

A.A.Dob«)n 

A.  B.  Price 

Feet. 
0.85 
1.30 
1.40 
1.40 

Sec.-fl. 
2,240 
1,860 
1,960 
1,140 

Aug.    4 

26 

Sept.  25 

Oct.     6 

A.  B.  Price 

Fift. 
1.50 
1.50 
1.40 
1.30 

See.-ft. 
1,060 

Apr.  26 
May  27 
June  22 

do 

do 

1.150 

do 

do 

1,100 
1,210 
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Daihf  gage  height,  in  feet,  o/Niobmra  River  at  Niohrtara,  Ndn,,far  1911. 
[A.  F.  Reid.  observtf.] 
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Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1.... 

ag 

1.0 

1.1 
1.1 

1.2 

1.3 
1.1 
LI 
1.0 

.8 

.9 
.9 
.9 

.9 
.8 

1.8 
1.6 
1.6 
L6 
1.5 

1.5 
L5 
1.5 
1.5 
L5 

1.4 
L4 
1.4 
1.5 
1.4 

1.4 
L3 
1.3 
L2 
L3 

L3 
1.4 
L4 
1.3 
L3 

1.3 
L2 
1.2 
1.3 
1.4 

■"Li' 

LI 
L2 
L3 

1.8 
L2 
1.2 
L4 
1.2 

L2 

1.3 
L8 
L8 
L4 

1.3 
1.3 
1.4 
L5 
1.5 

1.6 
L6 
1.6 
1.7 
L6 

1.6 
1.6 
L6 
L6 
1.5 

L2 
L3 
L3 
1.5 
1.5 

1.6 
1.5 
1.5 
1.4 
L4 

1.4 
L4 
L3 
1.4 
L4 

1.3 
1.4 
1.3 

""hi 

16.... 

1.6 
1.0 
.9 
.9 
1.0 

1.2 
L2 
1.2 
1.2 
L2 

1.3 
1.2 
1.3 
L2 
L4 

1.4 
L4 
L5 
L4 
L3 

L3 
L5 
1.5 
1.4 
1.4 

1.4 
L4 
1.8 
1.4 
1.3 
1.2 

L3 
L3 
1.5 
1.5 
1.5 

1.5 
L4 
1.4 
1.3 
1.8 

1.4 
L6 
L4 
1.2 
LO 
1.0 

1.4 
1.4 
1.4 
1.5 
1.5 

1.4 
1.4 
1.4 
L5 
L5 

1.5 
L4 
1.3 
1.3 
1.3 
1.3 

1.5 
1.4 
1.5 
1.6 
1.6 

1.5 
1.4 
1.5 
1.5 
1.6 

1.5 
1.4 
1.5 
1.5 
1.4 
1.4 

1.5 

2.... 

17 

1.4 

3.... 

18.... 

1.4 

4.... 

5 

19.... 
20.... 

1.5 
1.8 

«.... 

21.... 

L4 

7.... 

22.... 

L4 

8,... 

23.... 
24 

1.4 
L4 

10.... 

26.... 

1.3 

11.... 
13.... 

86.... 
27 

1.4 
1.4 

13.... 

28.. 

1.4 

14.... 

15.... 

29.... 
80.... 
31.... 

"dw 

L4 
1.8 

BIG  SIOUX  BIVEB   BASIN. 
BOOK  BIVBB  AT  LXTTXXn,  Mm. 

Locatioxi. — ^At  the  Bock  Island  Railroad  bridge  at  Luveme,  Minn.,  3}  miles  above 
the  mouth  of  Elk  Greek. 

Records  available.— August  23,  1911,  to  December  31,  1911. 

Draina^  area. — 440  square  miles. 

Oa^. — ^Votical  staff. 

ChanneL — Plobably  permanent;  small  rapids  just  below  gage;  severe  floods  will  cause 
a  change. 

DiMhar^  xneaaureznents. — ^Made  from  the  railroad  bridge  at  flood  stage,  from  the 
highway  bridge  at  medium  stage,  and  at  a  wading  section  in  low  water. 

Winter  flow.— From  December  to  March  the  river  is  frozen  over  at  the  station  and 
measurements  are  made  through  the  ice  to  determine  the  winter  discharge. 

Artificial  controL — ^The  flow  of  the  river  is  not  artificially  controlled  above  Luveme, 
ae  there  are  no  dams  except  a  low  rock  dam  a  short  distance  above  the  station, 
which  does  not  regulate  the  flow  but  simply  raises  the  water  level  about  2  feet. 

Cooperation. — Station  maintained  in  cooperation  with  the  State  Drainage  Com- 
mission. 

Diieharge  meaewremenU  of  Rock  River  at  Luveme,  Minn.,  in  191 U 


Dftte. 

Hydnen^khar. 

Otfe 
hei«ht. 

Dto- 
charge. 

Aug.  23 
Sept.  23 

P«e.  10 

KolMrt  TollaDsbw 

FeH. 
1.04 
2.15 
1.96 

aec.-fU 
16.fi 

8.  B.Sool^ 

a03.O 

C  J.  Emarson 

»37 

a  DiacbargiB  does  not  Include  overflow  channel,  estimated  flow  about  10  second-feet. 
h  Overflow  Qhaimel  overlooked— may  have  been  some  flow. 
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SUBFAOE  WATBE  BUPPLT,  19U,  PABT  VI. 


Daily  gage  heighty  in  feet,  and  di9charge,  in  second-feetj  of  Rock  River  at  Luvetne,  J/inn., 

for  1911. 

[C.  W.  Piokflrton,  olnervw.] 


Aug. 

Sept. 

Oct. 

Nov. 

D«x 

Day. 

h^t. 

cbarge. 

he&l 

Dis- 
diarge. 

h?5Sl 

Dis- 
charge. 

h?^t. 

Dis- 
charge. 

hSSTt. 

(siaigs. 

1.             

1.6 
1.6 
1.6 
3.3 
2.75 

2.4 
2.0 
1.9 
1.0 
>  3.25 

3.6 

3.1 

2.45 

2.2 

2.1 

1.9 
1.9 
2.6 
2.9 
3.0 

2.9 
2.4 
2.2 
2.0 
2.0 

1.9 
1.9 
1.9 
1.8 
1.8 

13 
13 
13 
211 
130 

81 
40 
32 
32 
208 

246 
180 
88 
58 
48 

32 
32 
109 
151 
166 

161 
81 
58 
40 
40 

32 
32 
32 
25 
25 

1.9 
1.9 
1.9 
2.0 
2.2 

6.6 

7.0 

6.36 

5.4 

4.5 

3.8 
3.3 
3.5 
4.0 
3.5 

3.7 
4.9 
5.4 
6.2 
4.5 

4.0 
8.5 
3.2 
3.1 
2.96 

2.S8 

2.8 

2.76 

2.7 

2.62 

2.6 

32 
32 
32 
40 
58 

976 
1,080 
911 
667 
456 

303 
211 
246 
346 
246 

283 

647 
667 
618 
466 

346 
246 
196 
180 
158 

148 
137 
130 
123 
112 
109 

2.40 
2.35 
2.30 
2.38 
2.32 

2.35 
2.40 
2.45 
2.50 
2.42 

2.35 
2.10 
2.30 
2.20 
2.15 

2.10 
2.06 
2.02 
2.00 
2.00 

2.00 
2.00 
1.90 
1.95 
1.90 

1.95 
1.95 

81 
75 
69 
79 
71 

75 

81 
88 
95 
84 

Z5 
48 
69 
58 
53 

48 
44 

42 

40 
40 

40 
40 
32 

2 

3             

4 

1.90 

5 

fl.               

7 

1.90 

8.            

9 

10 

1.94 

1.92 
1.92 
1.90 
1.90 
1.92 

1.82 

11 

12 

13             

14 

15 

16 

17 

18                 

1.82 

19 

20                

21 

1.80 

22 

23                    

1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 
1.5 

16 
16 
16 

16 
16 
16 
16 
16 
13 

24 

25 

1.80 

26 

27 

28 

1.80 

29. 

30 

1.90 

31.            .... 

Note.— Relation  of  gage  height  to  discharge  affected  by  ice  about  Nov.  24  to  Dec.  31.  Daily  di9cliar|t 
computed  from  a  rating  curve  well  defined  between  16  and  346  seoond-feet  (gage  heights  1.6  and  4  feet). 
Discnarge  Nov.  25  to  Dec.  31  estimated,  because  of  ice,  lh>m  observer's  notes,  dimatdogic  records,  and  one 
disdiarge  measurement;  mean  discharge  Nov.  24  to  30  estimated  26  second-net,  varying  from  about  30  to 
24  seoond-feet;  mean  disdiarge  Dec  1  to  31  estimated  23  second-feet,  varying  from  about  37  to  10  second- 
feet. 


Monthly  discharge  of  Rock  River  at  Luveme,  Minn.,  for  1911. 
[Drainage  area,  440  square  miles.] 


Month. 


Discharge  in  second-feet. 


liaximum. 


M^HllTTH'^Tn  - 


Mean. 


Pw 
square 
mile. 


Run-off 
(depth  in 
incneson 

drainage 
area). 


Accu- 
racy. 


August  23-31. 
September... 

October 

November 

December 


16 

246 

1,080 

95 


16.7 
79.8 

326 

0  53.6 

»23 


0.086 
.181 
.741 
.122 
.062 


0.01 


.14 
.06 


Non. 


a  Partially  estimated, 
footnotes  to  table  of  daily  discbarge. 


b  Estimated. 
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PLATTE  BIVEE   BASIN. 
HO&TH  PLATTE  RIVmB  AT  SA&ATOOA,  WTO. 

Location. — ^At  hi^way  bridge  in  Saratpga,  2  miles  below  the  mouth  of  Spring  Greek. 

BeeordB  available.-June  9, 1903,  to  October  31, 1906;  April  1  to  December  17, 1909; 
April  27  to  November  10,  1911. 

Drainage  area. — 2,920  square  miles.    Measured  from  Land  Office  maps. 

Gage. — A  chain  gage  was  installed  at  the  bridge  in  1911.  The  original  gage  was  a 
vertical  staff  located  100  yards  beloy  the  bridge.  The  relation  between  the  two 
gages  has  not  been  determined. 

Channel. — Practically  permanent,  except  that  tie  drives  may  cause  backwater  for  a 
few  days. 

Discharge  measurementB. — ^Made  from  bridge. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months,  and  the  records  are 
discontinued. 

Divezsiona. — Prior  to  July  1,  1912,  there  were  adjudicated  diversions  of  86  second- 
feet,  from  the  North  Platte  above  Saratoga,  in  Wyoming,  and  934  second-feet  from 
tributaries  entering  above.  In  the  Colorado  portion  of  the  drainage  area  there  are 
adjudicated  decrees  for  diversions  of  3,060  second-feet  from  the  headwaters  of  the 
North  Platte. 

Accuracy. — Conditions  are  favorable  for  accurate  results  and  the  estimates  should  be 
reliable. 

Cooperatioii. — Station  maintained  in  cooperation  with  the  State  engineer. 

Diathotrge  meagwreiMnis  of  North  Platte  River  at  Saratoga^  Wyo.y  in  1911, 


Bate. 

be^. 

DiB- 

chaige. 

Data. 

Hydrognpher. 

height. 

oharge. 

'"51 

FtetchflraDdKlngdoiL.. 
do 

6.00 
5.15 
6.40 
7.04 

1,640 
4,090 
5,280 

Jono  10 

19 

July  10 

Oct.     5 

R.  H.  Ftotchtf 

Fut. 
7.60 
7.22 
5.10 
4.57 

aec.-n, 
6,780 

do 

do 

Q.H.  Russell 

5  710 
1,440 

lose   1 

do 

796 
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SUBFAOB   WATEB  SUPPLY,  1»U,   PUBT  VI. 


Daily  gage  height^  in  feet,  of  North  PlatU  River  at  Saraloga,  Wyo.yfor  1911. 
[Oarrett  Price,  obsenrer.] 


Day. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

5.6 

6.25 

6.2 

5.16 

6.3 

6.8 
6.0 
6.4 
6.8 
6.8 

6.6 
6.4 
6.2 
6.3 
6.7 

6.8 
6.9 
6.8 
6.7 
6.6 

6.4 
6.3 
6.1 
6.3 
6.4 

6.8 
6.6 
6.4 
6.4 
6.6 
6.8 

6.9 
7.6 
7.3 

»  a7!6 

sio 

6!5 

6.4 

6.2 
6.2 
6.8 
6.45 
6.46 

6.3 
6.3 
6.46 
6.6 
6.6 

6.35 
6.36 
6.4 
6.2 
5.16 

4.96 
4.79 
4.71 
4.71 
4.71 

4.61 
4.76 
4.73 
4.71 
4.79 

4.79 
4.73 
4.76 
4.76 
4.60 

4.63 
4.46 
4.41 
4.43 
4.33 
4.23 

4.21 
4.16 
4.11 
4.01 
8.96 

3.96 
4.01 
3.99 
8.81 
8.79 

3.71 
3.73 
8.79 
3.79 
8.78 

3.71 
8.73 
3.86 
3.89 
3.89 

3.91 
3.93 
4.09 
4.11 
4.11 

4.06 
4.01 
3.91 
3.86 
3.81 
3.83 

3.73 
3.73 
3.73 
3.79 
3.81 

3.81 
3.71 
3.73 
3.73 
3.69 

3.09 
3.66 
8.66 
3.69 
3.66 

3.66 
3.73 
3.61 
3.66 
3.66 

8.63 
3.61 
3.63 
3.66 
3.71 

8.81 
8.86 
8.81 
3.91 
4.01 

4.31 
4.31 
4.41 
4.31 
4.30 

4.95 
4.8 
4.6 
4.45 
4.4 

4.35 

4.2 

4.15 

4.1 

4.1 

4.1 

4.1 

4.1 

4.15 

4.05 

3.8 
3.85 
4.0 
4.15 
4.1 

4.1 

4.1 

4.0 

4.06 

4.05 

4.05 

4.0 

2 

3.9 

3 

3.S5 

4 

3.S5 

5 

4.0 

6 

3.S6 

7 

3.  to 

8 

3.«< 

9 

3  k5 

10 

4.0 

41 

12 

13 

14 

16 

16 

17 

18 

19           

20 *. 

21 

22 

23 

24     

25 

6.0 

6.2 
6.4 
5.5 
5.6 
6.6 

26 

27 

28 

29 

30 

31 

a  liaximum  stage  reached  during  this  flood  was  at  a  gage  heic^t  of  11  feet. 
Daily  discharge,  in  second-feet,  of  North  Platte  River  at  Saratoga,  Wyo.,for  1911. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

2,240 
1  800 
1,720 
1,630 
1,890 

2,800 
3,180 
3,990 
4,830 
4,830 

4,200 
3,990 
3,580 
3,780 
4,620 

4,830 
6,040 
4,830 
4,620 
4,200 

3,990 
3,780 
3,380 
8,780 
8,990 

4,880 
4,410 
8,990 
8,990 
4,410 
4,830 

6,040 
6,570 
6,910 
6,130 
6,130 

6,910 
6,910 
6,570 
7,030 
6,130 

6,910 
6,690 
6,690 
6,910 
6,690 

6,130 
7,490 
7,030 
6,130 
6,910 

6,180 
6,130 
6,250 
4,200 
8,990 

8,680 
1,720 
2,800 
2,160 
2,160 

1,800 
1,890 
2,160 
2,420 
2,240 

1,960 
1,980 

?'SS2 
1,720 

1,640 

1,330 

1,090 

988 

983 

988 

862 
1,050 
1,010 

983 
1,090 

1,090 
1,010 
1,060 
1,060 
968 

773 
700 
660 
670 
677 
494 

478 
442 
407 
846 
818 

818 
846 
336 
243 
234 

200 
208 
234 
234 
208 

200 
208 
267 
281 
281 

291 
802 
894 
407 
.407 

876 
846 
291 
267 
243 
252 

208 
208 
206 
234 
243 

243 
200 
208 
206 
192 

192 
182 
182 
192 
182 

182 
208 
164 
182 
182 

171 
164 

in 

182 
200 

243 
267 
243 
291 
346 

559 
559 
650 
559 
550 

1,320 

1,100 

850 

600 

640 

596 
470 
435 
400 
400 

400 
400 
400 
435 
370 

238 
262 
340 
435 
400 

400 
400 
840 
870 
870 

m 

a40 

2 

2"* 

3 1 

2«.2 

4      

•2^2 

5 

340 

6 

313 

7      

178 

8 

238 

9 

313 

10 

340 

11 

12      

13 

14 

16 

16           

17 

18          

19 

20  .              

21  .              

. 

22 

23 

24 

25 

1,300 

1,720 
2,000 
2,240 
2,420 
2,420 

26 

27 

28 

29 

30 

31  

Note.— Dally  discharge  determined  fk'om  a  rating  curve  that  is  fairly  well  defined  above  750  seoond-ltot. 
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Monthly  ditcharge  of  North  PlatU  River  at  Saratoga,  Wyo.,for  1911. 
[Dralna^  ares,  2,920  square  miles.] 
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Discharge  In  seoond-feet. 

Run-off. 

Moatb. 

^f  f^^  Iff  1^1  Wl  - 

luiiioiiiiu* 

Mean. 

Per 
square 
mile. 

Depth  in 

inches  on 

drainage 

area. 

Total  in 
acre-feet. 

racy. 

April  2S^30 

2,420 

5,040 

7,400 

2,420 

478 

840 

1,320 

340 

1,300 

i\m 

1,720 
404 
200 
164 
238 
178 

2,090 

8,810 

6,370 

1,270 

302 

200 

607 

287 

0.006 
1.30 
1.84 
.436 
.103 
.072 
.174 
.008 

0.16 
1.60 
2.06 
.60 
.12 
.08 
.20 
.04 

24,200 

234,000 

320,000 

78,100 

18,600 

12,400 

31,200 

6,000 

B. 

ilAT 

B. 

Jane... 

B. 

julv 

B. 

C. 

Bemember 

C. 

Oc^tober 

C. 

NoTcmber  1-10 

C. 

Tbe  period 

724,000 

VO&TK  PULTTS  BIVX&  AT  PATKYIVDZB,  WTO. 

Location. — ^Half  a  mile  Bouth  of  Pathfinder,  800  feet  below  the  mouth  of  the  canyon, 
in  sec.  24,  T.  29  N .,  R.  84  W.  The  nearest  tributary  is  Canyon  Creek,  which  enters 
2  miles  above. 

Beoords  available.— May  9,  1905,  to  December  3,  1911. 

Brainag'e  area. — ^About  12,000  square  miles. 

Oage. — Chain  gage;  datum  unchanged. 

ChanneL — Condition  not  known,  as  only  final  results  are  furnished. 

Discharge  meaenrements. — ^Made  from  car  and  cable. 

WinteT  flow. — Ice  causes  slight  backwater  for  short  periods. 

Controlled  flow. — ^The  Pathfinder  dam,  one-fourth  mile  above  the  station,  forms  a 
reservoir  of  1,025,000  acre-fpet  capacity.  This  reservoir  materially  changes  the 
natural  nm-off  of  the  river,  as  is  seen  by  a  comparison  with  the  records  of  inflow. 

DivezBioxxa. — ^Prior  to  July  1,  1912,  there  were  adjudicated  diversions  of  58  second- 
feet  from  the  North  Platte  between  Samtoga  and  Pathfinder,  and  1,550  second-feet 
from  intervening  tributaries.  Near  Whalen,  150  miles  below,  the  water  from  the 
Pathfinder  reservoir  is  diverted  by  the  interstate  canal  and  used  to  irrigate  land 
in  Nebraska  and  Wyoming.  Further  canals  are  contemplated  by  the  Reclama- 
tion Service. 

Cooperatiozi. — Station  maintained  in  cooperation  with  United  States  Reclamation 
Service,  by  which  the  records  are  furnished. 

The  following  discharge  measurement  was  made  by  H.  D.  Comstock: 
May  25,  1911:  Gage  height,  3.40  feet;  discharge,  1,640  second-feet. 
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SURFACE  WATEB  BUPPLT,  1911,  PABT  VX. 


DaUy  gage  heightj  in  feet,  of  North  Platte  River  at  Pathfinder,  Wyo.,for  1911, 
[United  States  Reclamation  Servloe  Engineers,  observers.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

sept. 

Oct. 

Not. 

Dec 

1 

1.25 
1.25 
1.25 
1.25 
1.25 

1.25 
1.2 
1.2 
1.15 
2.3 

1.15 

2.1 

1.4 

1.6 

1.5 

1.4 
1.35 
2.25 
2.2 
1.3 

1.5 
1.9 
2.4 
2.4 
1.4 

1.4 
1.6 
1.5 
1.6 
1.7 
1.9 

2.3 

2.5 

2.55 

2.1 

2.55 

2.2 
2.3 
2.2 
2.2 
2.2 

2.1 

2.15 

2.1 

2.05 

2.0 

1.8 
2.2 
2.2 
2.15 
1.8 

2.3 
2.7 

1.8 
1.9 
1.7 

1.8 
1.9 
1.55 

1.6 
1.6 
1.6 
1.6 
1.6 

2.0 

2.6 

2.96 

3.1 

3.2 

3.3 
3.4 
3.4 
3.4 
5.1 

5.3 
4.0 
3.0 
1.7 
1.8 

1.9 
1.95 
2.0 
2.0 
2.05 

2.1 
2.1 
2.1 
2.1 
2.1 
2.1 

2.1 

3.05 

3.05 

2.8 

2.8 

4.05 
3.2 
3.2 
3.2 
3.2 

3.2 
3.2 
8.2 
3.2 
3.6 

3.6 

3.55 

3.5 

4.0 

4.0 

3.05 

3.9 

3.76 

3.9 

4.15 

4.15 

4.16 

4.1 

4.0 

4.1 

4.0 

4.05 

2.1 

2.1 

2.15 

2.2 
2.2 
2.25 
2.25 
2.3 

2.3 

2.3 

2.4 

3.65 

3.65 

3.65 
3.7 
8.5 
3.5 
3.45 

3.5 
8.4 
3.4 
3.4 
3.4 

3.4 
3.4 
3.6 
3.9 
4.2 
4.2 

4.8 
4.2 
4.2 
4.25 
4.3 

4.1 
4.3 
4.2 
4.2 

4.65 

4.65 
4.7 
5.05 
5.4 
5.75 

5.75 
5.2 
5.15 
5.16 
5.1 

V85 

6.25 
5.3 
5.3 
5.3 

5.3 
2.0 
2.0 
5.0 
5.45 

5.45 
5.2 
5.2 
5.2 
5.2 

5.2 
5.2 
5.2 
4.95 
4.96 

4.95 
6.0 
6.0 
4.76 
4.75 

4.75 
4.75 
4.75 
4.75 
4.75 

4.7 
4.7 
4.7 
4.7 
4.7 

4.7 
4.7 
4.7 
4.7 
4.7 
4.7 

4-7 

4.65 

4.65 

4.65 

4.65 

4.66 
4.65 
4.65 
4.6 
4.6 

4.6 
4.6 
4.55 
4.55 
4.65 

4.6 
4.5 
4.5 
4.5 
4.45 

4.45 

4.4 

4.4 

4.35 

4.35 

4.35 
4.0 
4.0 
3.95 
3.95 
3.9 

3.9 
3.9 
8.9 
3.9 
3.9 

3.85 
3.85 
3.8 
3.8 
3.8 

3.8 

4.25 

4.2 

4.15 

4.15 

4.1 

4.15 

4.1 

4.2 

4.15 

4.15 
4.2 

4.55 
4.45 
4.55 

4.50 

4.3 

1.5 

1.6 

1.0 

1.6 
2.3 
8.0 
2.9 
2.8 

2.8 
2.6 
3.3 
3.3 
2.2 

2.3 

2.3 

2.35 

2.35 

2.3 

2.35 

2.35 

2.8 

2.25 

2.2 

2.2 

2.15 

2.15 

2.1 

2.0 

2.0 
2.1 
2.1 
2.1 
2.1 
2.1 

2.05 
2.0 
1.9 
2.0 
2.0 

2.0 
1.9 
1.9 
1.9 
1.8 

1.6 
1.4 
1-0 
1-15 
1.3 

1.5 

1.65. 

1.8 

1.9 

2.0 

2.1 
2.1 
2.1 
2.1 
2.05 

2.0 
2-0 
1.8 
1.6 
1.4 

1-4 

2 

1.4 

8 

1.4 

4 

1.45 

5 

1.5 

6 

1.55 

7 

1.55 

8 

1.5 

g 

1.5 

10 

1.5 

11 

1  5 

12 

1.5 

13 

1.4 

14 

1.4 

16 

1.3 

16 

1.3 

17 

1.4 

18 

1.4 

19 

1.4 

20 

1.4 

21 

1.35 

22 

1.3 

23 

1.2 

24 

1  % 

25 

1.2 

28 

1.2 

27 

1.2 

28 

1.15 

29 

1.2 

80 

l.l 

81 

1.15 

Note.— loe  present  Jan,  23  and  24,  Feb.  17  to  27,  and  Dec  15  to  27. 
Daily  discharge,  in  aecond-feet,  of  North  Platte  River  at  Pathfinder,  Wyo.,for  1911. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct, 


Nov. 


Dec. 


1. 
2. 
3. 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

28. 
27. 
28. 
29. 
30. 
31. 


294 
294 
294 
294 
294 

294 
276 
276 
259 
760 


661 
354 

438 


354 
333 
735 
710 
313 


569 
720 
720 
354 

354 
438 
896 

438 
481 
569 


760 
880 
915 
661 
915 

710 
760 
710 
710 
710 

661 
685 
661 
638 
615 

525 
610 
560 
560 
500 

500 
500 
450 
569 
481 

525 
460 
300 


438 
438 
438 


615 

950 

1,215 

1,346 

1,435 

1,526 
1,61'i 
1,615 
1,615 
2,740 

3,940 

3,290 

1,400 

675 


669 


616 
615 


661 
661 
661 
661 
661 
661 


661 
1,220 
1,300 
1,096 
1,096 

1,000 
1,765 
1,435 
1,435 
1,436 

1,435 
1,435 
1,435 
1,435 
1,755 

1,816 
1,790 
1,740 
2,080 
2,250 

2,220 
2,170 
2,060 
1,945 
2,270 

2,430 
2,420 
2,360 
2,250 
2,360 


2,250 

2,305 

1,210 

661 


710 
710 
735 
735 
760 

760 

760 

820 

1,720 

1,865 

1,866 
1,920 
1,715 
1,715 
1,665 

1,715 
1,615 
1,615 
1,615 
1,616 

1,616 
1,615 
1,855 
2,140 
2,470 
2,500 


3,200 
2,470 
2,470 
2,525 
2,580 

2,360 
2,580 
2,470 
2,470 
2,900 

3,005 
3,070 
3,310 
3,810 
4,630 

4,645 
4,230 
3,730 
3,680 
3,650 

3,160 
3,530 
3,860 
3,900 
3,900 

3,900 

890 

615 

3,440 

4,110 


3,730 
3,890 
3,760 
3,760 
3,750 

3,700 
3,750 
3,750 
3,470 
3,400 

3,400 
3,450 
3,450 
3,450 
3,160 

3,135 
3,135 
3,135 
3,135 
3,135 

3,070 
3,070 
3,070 
3,070 
3,070 

3,070 
3,070 
3,070 
3,070 
3,070 
3,070 


8,070 
3,005 
3,005 
3,006 
3,005 

3,005 
3,005 
3,005 
2,940 
2,940 

2,940 
2,940 
2,880 
2,880 
2,880 

2,820 
2,820 
2,820 
2,820 
2,760 

2,760 
2,700 
2,700 
2,640 
2,640 

2,640 
2,250 
2,250 
2,195 
2,105 
2,140 


2,140 
2,140 
2,140 
2,140 
2,140 

2,085 
2,085 
2,030 
2,030 
2,030 

2,030 
2,480 
2,470 
2,415 
2,415 

2,860 
2,415 
2,360 
2.470 
2,415 

2,415 
2,470 
2,710 
2,760 
2,880 

2,880 

2,800 

1,800 

438 

660 


188 
1,320 

755 
1,125 
1,005 

1,006 
1,020 
1,237 
1,525 
770 

736 
760 
700 
700 
775 

775 
700 
775 
748 
722 

710 
698 
685 
673 


615 
638 
661 
661 
661 
661 


«50 
826 
692 
592 
815 

815 
602 
669 
569 
547 

481 
896 
284 
237 
286 

354 

427 
482 
647 


661 
661 
861 
850 

826 
815 
570 
481 
806 


3S4 
354 
354 
364 


406 
417 
406 

396 

396 

396 
396 
375 
354 


313 
333 
354 
354 
354 

344 
323 
294 
285 


276 
276 
268 
268 
243 
243 


NoTB.~Daily  discharge  represents  the  outflow  from  the  Pathfinder  reservoir. 
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MofUMy  diidiarge  of  North  PlalU  River  at  Pathfinder,  Wyo,,for  1911 . 
piBinage  ana,  I2fi00  square  mileB.] 


Dlaeharge  In  Beoond-feet. 


MazimuxiL 


MMn. 


square 
mile. 


Run-off. 


Depth  in 
incneson 
drainage 


Total  in 
acre-feet. 


January 

February 

March 

Aprtt 

py 

June 

July 

Aufnist ,... 

September 

October 

November. . . . . 
imber , 

The  year 


760 

015 

8,040 

2,430 

2,600 

4,040 

3,800 

3,070 

2,880 

1,520 

661 

417 


260 
300 
438 
661 
661 
615 
8,070 
2,140 
438 
188 
237 
243 


430 
626 
1,000 
1,770 
1,480 
8,170 
8,330 
2,760 

634 


a036 
.062 
.001 
.147 
.124 
.264 
.278 
.230 
.185 
.067 
.044 


ao4 

.06 

.106 

.16 

.14 

.20 

.32 

.26 

.21 

.06 

.06 

.03 


26,400 
34,800 
66,800 
106,000 
01,100 
188,400 
205,000 
170,000 
132,000 
40,700 
81,800 
20,800 


4,640 


188 


1,560 


.13 


1.75 


1,120,000 


XoTE.— Table  shows  outflow  from  Pathfinder  reservoir. 

Ikdly  inJUno,  in  aecond-feetj  to  Pathfinder  ruervoir  at  Pathfinder,  Wyo.,/or  1911. 
[United  States  Reolamation  Servioe  engtness,  observers.] 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1. 
2. 
3. 
4. 
5. 

6. 

7. 
8. 
0. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
20. 
30. 
31. 


334 
334 
334 
334 
334 

334 
316 
316 
200 
400 

450 
461 
354 
438 
806 

354 
333 
785 
710 
313 

806 
500 

720 
720 
354 

354 
438 
416 
460 
530 
613 


1,085 
030 
865 
470 

1,066 

544 

785 
780 
760 
760 

611 
670 
616 
668 
506 

400 
610 
520 
556 

475 

500 
500 
430 

610 
502 

540 
385 
234 


554 

438 
438 
443 
402 

685 
1,320 
2,320 
2,000 
2,500 

3,200 
2,770 
2,540 
2,290 
1,180 

763 

307 

1,260 

1,410 

1,620 

1,360 
1,080 
1,400 
1,440 
1,700 

1,520 
1,460 
l,2t0 
785 
731 
1,220 


1,260 
1  230 
1,120 
1,770 
2,000 

3,300 
2,100 
2,670 
1,820 
1,815 

1,460 
1,460 
1,450 
1,360 
1,060 

872 

1,070 

1,210 

610 

701 

731 

078 

1,180 

1,450 

1,600 

1,820 
1,060 
1,070 
2,200 
2,740 


3,160 
8,180 
3,080 
2,800 
2,400 

2,500 
2,210 
3,080 
4,100 
5,150 

5,320 
5,600 
5,410 
4,270 
4,800 

4,780 
5,320 
5,660 
6,200 
6,230 

5,770 
4,800 
4,840 
4,410 
8,700 

8,720 
4,260 
8,770 
3,810 
4,140 
5,560 


5,200 
5,060 
6,060 
6,840 
6,700 

6,600 
6,000 
7,040 
7,530 
8,000 

0,080 
8,570 
6,020 
6,700 
6,630 

7,180 
7,230 
10,140 
10,740 
0,100 

8,600 
6,830 
7,160 
6,780 
0,340 

5,430 
4,320 
8,610 
4,090 
2,760 


2,380 
2,070 
1,050 
2,200 
2,200 

2,400 
2,220 
2,2«0 
2,100 
1,800 

1,680 

1,310 

045 

055 

1,010 

1,010 
810 
830 
870 
800 

1,070 
1,070 
1,000 
1,110 
1,140 

750 
810 
8«0 
830 

478 
527 


570 
525 
548 
576 
526 

412 
853 
422 
420 
485 

638 
646 
415 
488 
342 


377 
440 
474 
613 

542 
457 
506 
441 
484 

524 
420 
447 
451 
401 
430 


306 
428 
350 
204 
318 

302 
246 
226 
266 
807 

837 

878 
438 
688 
681 

878 
250 
250 
250 
260 

250 
250 
250 
250 


250 
250 
250 
271 
576 


760 

760 

000 

1,030 

1,005 

1,200 
804 
1,870 
1,440 
1,350 

1,350 
048 

1,010 
706 
684 

664 
650 
645 
653 
644 

660 

668 
530 
618 
662 

658 
605 
661 
661 
661 
661 


560 
510 
435 
642 
681 

615 
380 
614 
560 
501 

356 
200 
128 
277 
372 

384 
523 
532 
668 
804 


703 
661 
566 
615 

626 
408 
318 
315 
258 


354 
354 
354 

406 


502 
417 
310 
306 


402 
300 
375 
354 
200 

813 
375 
354 
354 
854 

802 
323 
204 
267 
285 

276 
276 
212 
268 
243 
243 
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SURFACE   WATER  SUPPLY,  1911,   PABT  VI. 

Monthly  inflow  to  Pathfinder  reservoir  at  Pathfinder,  Wyo,,for  1911. 
[Drainage  ana,  12,000  square  miles.] 


Month. 


Discharge  In  seoond-feet. 


M*^"*""^- 


Mean. 


Per 

square 

mile. 


RtOHlff. 


Depth  in 
incoeson 
drainage 


Total  in 


Janoary 

Febrofury 

Mawh 

fc:::::: 

June 

July 

August 

8eptemb«r 

October 

Novembw 

Deoembw 

The  year 


736 

1,060 

8,200 

3,300 

6,290 

10,700 

2,400 

64e 

688 

1,870 

885 

£03 


313 
234 

307 
610 
2,210 
2,750 
478 
342 
226 
630 
128 
212 


434 

637 

1,370 

1,670 

4,320 

6,840 

1,350 

476 

332 

850 

507 

336 


a086 
.052 
.114 
.131 
.360 
.670 
.112 
.040 
.028 
.071 
.042 


a04 
.05 
.13 
.15 
.42 
.64 
.13 
.06 
.03 
.08 
.05 
.08 


25,700 
34,800 
84,300 
93,500 
266,000 
407,000 
82,900 

2»,at» 

19,800 

52,aoo 

30,300 
20.700 


10,700 


128 


1,580 


.132 


1.79 


1,150,000 


VORTH  PLATTX  RXVZR  AlTD  ZHTXR8TATE  CAJTAI.  AT  WHALEH,  WYO. 

Location.— At  the  head  of  the  Interstate  canal  at  Whalen,  in  sec.  11,  T.  26  N.,  R.  65 
W.  The  nearest  important  tributary  is  Cottonwood  Canyon  Creek,  an  intennittent 
stream  which  enters  1}  miles  below. 

Becords  available.— May  1, 1909,  to  December  31, 1911.  These  records  represent  the 
dischaige  passing  the  over&ll  weir  at  Whalen  and  also  the  amoimt  of  water  passing 
the  head  gates  of  the  canal,  which  are  located  just  above  the  Whalen  weir.  From 
June  14, 1900,  to  November  17, 1908,  a  station  was  maintained  at  Guernsey.  The 
flow  between  the  two  points  is  very  nearly  comparable,  as  only  a  few  intermittent 
tributaries  enter  between  the  two  points. 

Drainage  area. — Not  measured. 

Oage. — ^To  determine  the  flow  over  the  weir  a  vertical  staff  is  used,  its  zero  being  at 
the  weir  crest.  The  discharge  is  then  computed  by  a  weir  formula.  There  are 
also  four  sluice  gates  in  the  dam,  through  which  the  discharge  is  computed .  There 
is  also  a  second  gage  in  the  river  75  feet  downstream  from  the  crest  gage,  having 
its  zero  10.00  feet  below  that  of  the  weir  gage.  This  latter  gage  is  only  used  in 
computing  the  dischaige  through  the  gates  when  the  openings  are  submerged. 
The  discharge  through  the  head  gates  of  the  canal  is  computed  from  the  nine  gate 
openings.  There  is  a  vertical  staff  located  in  the  canal  1,000  feet  below  the  head 
gates,  which  is  used  in  computing  the  discharge  when  the  head-gate  openings  are 
submerged. 

Discharge  measurementB.— In  order  to  check  the  coefficients  used  in  the  discharge 
computations,  a  car  and  cable  have  been  erected  1  mile  downstream.  Sufficient 
measurements  have  not  yet  been  made  to  complete  the  checking. 

Artificial  control.— The  discharge  represents  largely  the  effect  of  the  Pathfinder 
reservoir  which  stores  water  for  use  in  the  Interstate  canal. 

DiTersions.— Prior  to  July  1,  1912,  there  were  adjudicated  diversions  from  North 
Platte  River  of  319  second-feet  between  Pathfinder  reservoir  and  the  Wyoming- 
Nebraska  line,  exclusive  of  the  diversion  by  the  United  States  Reclamation 
Service.    It  is  not  known  what  percentage  of  these  diversions  is  above  the  stations. 

Cooperation. — Station  maintained  by  the  United  States  Reclamation  Service,  by 
which  the  records  are  furnished. 
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Ditdiarge  meotur&nenU  of  North  Platte  River  and  InteralaU  canal  at  WhaUn,  Wyo., 

in  1911. 


Date. 

Hydrographer. 

&i. 

Dto- 
charge. 

Date. 

he^t. 

Dis- 
charge. 

18 
22 

PaulRothI 

2.02 
Z19 
Z60 
2.60 

8ec-{L 

721 

686 

828 

1,330 

1,212 

Apr.  28 
May    4 

80 
Jiine  17 
Sept.  19 

PaulRothi 

Feet. 
2.71 
3. 63 
1.82 
4.71 
2.55 

See.'ft. 

1,390 

2,550 

533 

4.760 

do 

do 

do 

do 

do 

do 

2S 

do 

do 

1,180 

Daily  discharge^  in  Mcond-feety  of  North  Platte  River  and  Interstate  canal  at  JVhalen, 

Wyo.y  for  1911. 

[United  States  Reclamatloxi  Serrioe  enghiaas,  obserycrs.] 


Day. 


Jan. 


Feb. 


Bfar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec 


1. 
2. 
3. 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
U. 
14. 
15. 

1«. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
21. 
25. 

25. 

r. 

28. 
29. 
30. 
31. 


170 
160 
175 
578 

521 
621 
621 
521 
521 

521 
575 
619 
759 
820 

al,296 

al,260 

810 

766 

675 

525 
625 
470 
470 
470 

540 
675 
675 
675 

997 
1,150 


1,871 
1,919 
1,273 
1,206 
1,022 

1,140 
916 

1,079 
911 
713 

741 
821 
783 
961 


918 
945 
901 
682 


250 
234 

157 
875 
519 

691 
519 
564 


667 
615 
601 
642 
607 

622 

697 

774 

1,311 

1,224 

1,400 
1,407 
1,497 
1,512 
1,552 

1,599 
17« 
3,479 
3,469 
2,410 

1,714 

1,289 

952 

952 

785 

918 
1,015 
894 
808 
826 
836 


771 
802 
893 


1,626 
1,494 
1,313 
2,025 
1,697 

1,580 
1,568 
1,598 
1,506 
1,607 

1,584 
1,559 
1,821 
1,849 
1,696 

1,682 
2,127 
2,100 
2,100 
2,100 

2,102 
2,132 
2,332 
2,375 
2,739 


2,722 
2,838 
2,838 
2,838 
2,872 

2,142 
1,637 
1,636 
1,427 
1,499 

1,486 
1,601 
1,601 
1,484 
1,323 

1,265 
1,803 
2,011 
2,011 
1,953 

1,961 
1,965 
1,936 
1,942 
1,821 

1,741 
1,630 
1,620 
1,638 
1,675 
2,344 


2,450 
2,650 
2,322 
2,508 
2,309 

2,182 
2,309 
2,329 
2,282 
2,417 

2,347 
2,486 
2,718 
2,729 
2,943 

4,384 
5,872 
5,766 
4,796 
4,181 

4,073 
3,965 
3,425 
3,658 
3,788 

3,661 
3,758 
8,758 
2,734 
1,634 


1,774 
3,682 
3,523 
3,626 
8,474 

3,474 
3,474 
3,425 
3,425 
8,425 

8,327 
3,248 
3,275 
3,202 
3,212 

3,944 
3,585 
3,585 
3,585 
3,513 

3,507 
3,426 
3,306 
3,012 
2,955 

2,985 
2,965 
2,930 
2,838 
2,843 
2,848 


2,848 
2,848 
2,868 
2,883 
2,883 

2,883 
8,245 
8,179 
2,883 
2,796 

2,796 
2,796 
2,797 
2,756 
2,791 

2,791 
2,709 
2,709 
2,709 
2,745 

2,745 
2,745 
2,745 
2,665 
2,665 

2,665 
2,620 
2,505 
2,517 
2,306 
2,177 


2,177 
2,119 
2,115 
2,115 
2,068 

2,068 
2,006 
1,978 
2,005 
2,006 

1,963 
1,981 
1,976 
2,070 
2,280 

2,295 

2,294 
2,218 
2,218 
2,294 

2,204 
2,294 
2,294 
2,295 
2,373 

2,707 
2,707 
2,838 
2,924 
2,606 


1,269 

1,012 

879 

954 

1,163 
1,290 
1,247 
1,218 
1,218 

1,147 

1,533 

1,216 

781 


1,079 

1,079 

1,014 

950 

950 

950 
950 
950 
950 
950 

950 
950 
950 
892 
835 
835 


835 


646 
730 


950 
835 
835 
835 
835 

862 
280 
808 
340 


448 
448 
481 
656 
765 

823 

1,093 

1,093 

890 

828 

711 
642 
324 
317 
230 


239 
249 
503 
539 

648 

606 
556 
556 
556 
556 

498 
498 
498 
498 
496 

496 
498 
498 
496 
496 

441 

441 
441 

441 

441 

441 
441 
ft400 
5350 
5350 
5330 


a  Disohaige  too  high  on  account  of  backwater. 
^Partly  estimated. 
NoTK.~Dafly  diaeharga  has  been  computed  by  engineers  of  the  United  Statra  Ueclamation  Service 
md  Is  pufaUshed  without  change  or  ycrlflcatioo. 
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Mfmthly  discharge  of  North  Platte  River  and  Interstate  canal  at  WhdUn^  Wyo.^for  2911. 


Month. 


January , 

February , 

March 

^:::::::::: 

June 

July 

August 

September 

October 

November 

December..... 

The  year, 


Discharge  in  seoond-feet 


Maximum,  jfitiintmn.     Mean. 


1,300 
1,920 
3,4S0 
2,740 
2,870 
5,870 
3,680 
3,240 
2,020 
2,000 
1,090 
648 


5,870 


100 

157 

601 

771 

1,260 

1,630 

1,770 

2,180 

1,960 

781 

230 

239 


167 


617 
830 
1,250 
1,700 
1,910 
3,220 
3,250 
2,750 
2,250 
1,060 
•  647 
471 


1,670 


Rnn-oir 
(total  In 

aoB^set). 


37,900 
40,600 
76,900 
101,000 
117,000 
193,000 
200,000 
109,000 
134,000 

05,aoo 

38,500 
29,000 


1,210,000 


Note.— Monthly  discharge  computed  by  engineers  of  the  United  States  Geological  Survey  flrom  data 
ftmished  by  the  United  States  Reclamation  Service  and  published  herewith. 


Daily  discharge,  in  second-feet,  of  Interstate  canal  at  Whalen,  Wyo.y/or  1911. 

Day. 

Mar.       Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 ' 

448 

461 

740 
469 
469 
469 
400 

73 
101 
341 
350 
549 

502 
645 
703 
698 
712 

715 
723 
713 

ns 

732 

811 
815 
920 
990 
1,035 

1,050 
1,080 
1130 
1,130 
1,130 
1,130 

1,165 
1,200 
1,225 
1,225 
1,230 

1,230 
1,230 
1,250 
1,270 
1,270 

1,270 
1,270 
1,270 
1,200 
1,240 

1,260 
1,285 
1285 
1,285 
i;285 

1,285 
1285 
1,260 
1,190 
1,110 

1,080 

1080 

1,080 

850 

2S0 

175 

674 

050 

1,160 

1,210 

1,210 
1,210 
1,260 
1  260 
1,260 

1,200 

1,300 
1320 
i;330 

560 
0 
0 
0 
0 

52 

416 

624 

943 

1,070 

1,100 
1,170 
1225 
1,240 
1,245 
1,250 

1,250 
1,250 
1,270 
1,285 
1,285 

770 

910 

1,180 

1,200 

1,200 
1200 
1200 
1,225 
1,280 

1,260 
1260 
1260 
1,260 
i;295 

1,295 
1295 
1295 
i;205 
1,295 

1,295 
1260 
1225 
1225 
1,225 
i;225 

1,226 
1  225 
1,225 
1,225 
1,226 

1,225 
1225 
1  145 
1,115 
1,116 

1,010 
900 
886 
920 
985 

1,000 
1,000 
1,000 
1,000 

i;ooo 

1,000 
1,000 
1,000 
1,000 

1,000 

1,000 

950 

751 

238 

304 

2 

51 

8 ' 

478 
482 
535 

601 
667 
680 
822 
862 

956 
944 
974 
974 
1,009 

1,040 
1,063 
1,090 
1120 
1,065 

1,040 
1050 
i;090 
1,090 
1,090 

1,090 
1,120 
1186 
1,160 
860 

0 

4 

195 

5 

270 

e              

275 

7 

280 

g           

170 

9    

10 

11 

12 ' 

13 

14 ' 

15 

xe 1 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

20 
178 
346 
414 

29 

30 

31 



Note.— Determination  of  daily  discharge  published  as  furnished  by  the  United  States  Redamation 
Service  without  change  or  veriflcatioD. 
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Month. 


JaniBiy... 
Fabruvy. 
Mttch.. 
Ap 


^:. 


Jime. 

July. 

Aagast 

Stptember. 
October.... 
November. 
December.. 


The  year.. 


Discharge  in  second-feet. 


Maxinram.  Minimum.     Mean. 


0 
0 
414 
1,180 
1,130 
1,280 
1,330 
1,300 
1,220 


0 
0 
0 

448 
73 

250 
0 

770 


1,330 


0 
0 

30.9 

900 

714 

1,180 

896 

1,230 

1,020 

46.6 

0 

0 


602 


Ron-off 
(total  in 
acre-fBet). 


0 

0 

1,900 

63,000 

43,900 

70,200 

66,000 

76,000 

00,700 

2,870 

0 

0 


364,000 


Note. — Monthly  discharge  oompated  by  engineers  of  the  United  States  Geological  Survey  from  data 
famished  by  the  IJnited  States  Redamatlon  Service  and  published  herewith. 

VO&TK  PLATTB  BIVUl  VZAB  MXTCKBLL,  NZBK. 

Location. — ^At  highway  bridge  1  mile  south  of  Mitchell,  on  line  between  sees.  27  and 

28,  T.  23  N .,  R.  56  W.    The  nearest  tributary  is  Spottedtail  Creek,  an  intermittent 

stream  entering  just  below  the  station .    The  only  important  tributary  between  the 

station  and  the  Wyoming  line  is  Horse  Creek. 
KecorcUi  aTaUable.-^June  3,  1901,  to  December  23,  1911.    From  May  29,  1897,  to 

October  31, 1900,  a  station  was  maintained  near  Gehring.    Although  no  tributaries 

enter  between  the  two  points,  the  records  are  not  directly  comparable  during  the 

irrigation  season,  as  water  is  diverted  for  irrigation. 
Draina^  area. — 24,400  square  miles. 

Oage. — Chain  gage;  datum  lowered  1 .00  foot  on  May  3, 1902,  to  avoid  negative  readings. 
Channel. — ^Very  slightly  shifting. 
Diflchari^  meaaurementB.— Made  from  bridge. 
Winter  flow. — ^The  river  is  frozen  over  during  the  winter  months  and  records  are 

discontinued. 
Artiflclal  control. — ^The  Pathfinder  reservoir  of  the  United  States  Reclamation 

Service  controls  the  flow  at  this  station  to  a  certain  extent. 
Diversioiia.— Prior  to  September  1,  1912,  there  were  approved  diversions  of  2,188 

second-feet  from  the  North  Platte  between  the  Wyoming-Nebraska  line  and 

Mitchell,  and  75  second-feet  from  intervening  tributaries. 
Accuracy. — Conditions  are  fovorable  for  accurate  results  and  the  estimates  should  be 

reliable. 
Cooperation. — Station  maintained  in  cooperation  with  the  State  engineer,  by  whom 

the  field  data  are  furnished. 

Diaeharge  meaeurements  of  North  Platte  River  near  Mitchell,  Nebr,,  in  1911. 


Date. 

Hydrographer. 

heiS^t. 

Db- 
charge. 

7"Wi    S 

R.  H.  WIDfr ,                 

Fed, 
1.00 
2.00 
2.35 
2.38 

'"■Hi.. 

18 

do 

1,000 

Aqc.    4 

do -  - 

710 

Sept.  17 

B  H  Fletcher 

710 
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SUBFACB   WATER   SUPPLY,  1911,   PABT   VI. 


Daily  gage  height,  in  feet,  of  North  Platte  River  near  Mildiellf  Nebr.ffor  191i. 
[B.  H.  Newbold,  obaerrer.] 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nor. 

I>ec. 

1 

2.6 
2.7 
2.9 
2.9 
2.9 

3.1 

1.8 
2.1 
2.0 

"  "2.'3' 

2.1 
2.0 
2.0 
2.0 
2.0 

■■  *2.'6" 
2.6 
2.6 
2.5 

2.6 
2.8 

""z.K 

3.3 

3.1 
3.1 
3.1 
3.0 

3.1 
3.1 
3.2 
2.9 
2.8 

2.2 

■*2.*7* 

2.7 
2.7 

2.5 
2.4 
2.5 

"'2.1' 

2.5 
2.4 
2.4 
2.4 
2.3 

3.0 
8.0 
3.0 

3.0 
3.0 

"**3.6* 
2.7 

2.6 
2.5 
2.5 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

"■■'2.'4* 
2.4 
2.0 
2.6 

2.6 
2.5 

*'*'2.'5" 
2.5 

2.4 
2.4 
2.4 

2.4 

2.4 
2.4 
2.4 
2.4 
2.3 

2.2 

•*"2.*2* 
2.2 
2.2 
2.2 

2.2 
2.1 

"i'i" 

2.1 

2.1 
2.1 
2.2 
2.2 

2.2 
2.2 
2.2 
2.3 
2.2 

2.2 
2.4 
2.3 
2.3 
2.3 

2.3 
2.3 
2.4 

2.4 

2.5 

2.6 

2.65 

2.7 

"'2.7* 
2.5 
2.6 
2.5 

2.5 
2.4 

"""2.5' 
2.6 

2.6 
2.6 
2.6 
2.7 

2.6 
2.5 
2.6 
2.5 
2.5 

2.5 

"'2.'h 
2.5 
2.5 

2.5 
2.5 

"*'2."5* 
2.5 

2.5 
2.5 
2.4 
2.4 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 

*'i'5" 
2.6 

2.7 

2.6 
2.6 
2.5 

"ii' 

2.4 
2.5 
2.7 
2.6 
2.5 

2.6 

2 

2.6 

3 

4 

2.S 

5 

2-7 

6 

2-7 

7 

2-7 

8  ::::::::::::::.: ....,:. 

2.9 
2.6 
2.5 

2.4 
2.4 
2.4 

2.7 

9 

2.7 

10 

11 

2.6 

12 

2.6 

13 

2.6 

14 

2.5 

16 

2.3 

2.3 
2.2 
2.2 
2.2 
2.2 

2.5 

16 

*»  6 

17 

18 .' 

2.6 

19 

2.5 

20 

2.0 

21 

2-5 

22 

2.3 
2.3 
2.2 
2.2 

2.2 
2.2 

2-5 

23 

2.5 

24 

25 

26 

27 

2.5 
2.6 
2.6 

2.7 

28 

29 

2.1 
2.0 
1.9 

30 

31 

Daily  discharge,  in  second-feet,  of  North  Platte  River  near  MitcheUy  Nebr.yfor  1911. 


Day. 


May.      June.      July. 


090 
1»230 
1,830 
1,830 
1,830 


6 2,560 

7 2,200 

8 1,830 

9 ;  990 

10 !  780 


11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27., 
28.. 
29.. 
30. 
31.. 


I   600 

;   60D 

600 

525 

450 

'  450 

I  320 

I  320 

!  320 

I  320 


450 
450 
320 
320 

320 
320 
265 
210 
130 
80 


50 
210 
130 
290 
450 

210 
130 
130 
130 
130 

560 
090 
090 
990 
780 

090 
1,510 
3,060 
4,600 
3,300 

2,570 
2,570 
2,670 
2,200 
2,380 

2,570 
2,570 
2,900 
1,900 
1,580 


360 

840 

1,320 

1,320 

1,320 

850 
750 
930 
930 
930 

930 
730 
730 
730 
530 

1,220 
1,900 
2,200 
2,200 
2,200 

2,200 
2,200 
2,200 
3,200 
1,410 

1,150 
930 
930 
730 
730 
730 


Aug. 


730 
730 
730 
730 
730 

730 

730 

730 

1,920 

1,140 

1,140 
020 
920 
920 
020 

730 
730 
730 
730 
730 

730 
730 
730 
730 
570 

440 
440 
440 
440 
440 
440 


Sept. 


440 
340 
340 
340 
340 

340 
340 
440 
440 
44Q 

440 
440 
440 
570 
440 

440 
730 
570 
670 
570 

570 
570 
730 
730 
730 

730 

920 

1,140 

1,260 

1,380 


Oct. 


1,380 
1,380 

930 
1,140 

920 

020 
730 
825 
930 
1,140 

1,140 
1,140 
1,140 
1,380 
1,260 

1,140 
920 
920 
920 
020 

920 
030 
020 
920 
030 


030 
920 

mo 

030 
020 


Nov. 


920 
730 
730 
825 

920 
920 
920 
920 
920 

920 

020 

920 

1,140 

1,380 

1,140 

1,140 

920 

825 

730 

TM 

930 

1,380 

1,140 

020 

920 

020 

1,140 

1,140 

1,380 


Dec. 


1,140 
1,140 
1,380 
1,640 
1,380 

1,380 
1,380 

i,a<« 

1.380 
1,260 

1,140 

1,140 

1.140 

930 

920 

1.140 

1.140 

1,140 

920 

930 

MO 
930 
930 


Note.— Daily  discharge  determined  as  follows:  May  1  to  June  13,  from  a  fairly  well  defined  rating  curr4»; 
June  14  to  Aug.  4,  by  indirect  method  for  shifting  channels:  Aug.  5  to  Dec.  23,  from  weU-deflned  curve 
(1010);  discharge  interpolated  for  days  for  which  gage  heights  are  missing. 


Digitized  by 


Google 


PLATTE   RIVER  BASIN.  245 

M(mthly  diadiarge  of  North  Platte  River  near  Miidiell,  Nebr,,/or  1911. 


Month. 


Discharge  in  Moond-feet. 


Maximam.  Minimam.     Meon, 


RoD-off 
(total  m 
acre-CMt). 


Aeon- 
racy. 


May 

June 

July 

Aiifnut 

S^tember. 

October 

November. . 
December.. 


2,560 
4,600 
2,200 
1,920 
1,380 
1,380 
1,380 
1,640 


80 
60 
360 
440 
340 
730 
730 


769 
1,460 
1,230 

758 

602 
1,010 

978 
1,090 


The  period. 


47,300 
86,300 
76,600 
46,600 
36,200 
62,100 
58,200 
67,000 


478,000 


VOBTH  PLATTX  RIVER  AT  VORTH  PLATTX,  HBBR. 

Location. — ^At  highway  bridge  half  a  mile  north  of  North  Platte,  in  sec.  28,  T.  14  N., 

R.  30  W.,  1  mile  below  mouth  of  Scout  Creek  and  4J  miles  above  the  junction  with 

the  South  Platte. 
Records  available.— February  25,  1895,  to  December  23,  1911. 
Drainage  area. — ^28,500  square  miles. 
aage.— A  staff  gage  installed  October  15,  1910.    From  October  5,  1894,  to  May  31, 

1910,  the  gage  was  a  vertical  staff  at  the  railroad  bridge  2  miles  east  of  North  Platte. 

On  March  25,  1910,  the  station  was  moved  2  miles  upstream  to  its  present  site  and 

a  chain  gage  reading  to  a  different  datum  was  installed.    This  gage  was  stolen 

July  1, 1910,  and  the  records  interrupted  until  October  15,  1910,  when  the  present 

gage  reading  to  a  different  datum  was  placed  in  position. 
Channel. — Very  shifting. 

Diacharge  xneaaurementa. — ^Made  from  highway  bridge. 
Winter  flow. — ^The  river  frequently  freezes  to  the  bottom  during  the  winter,  as  it  is 

very  shallow. 
Diversiona. — Prior  to  September  1,  1912,  there  were  approved  diversions  of  3,626 

second-feet  from  the  North  Platte  between  Mitchell  and  North  Platte,  and  927 

second-feet  from  intervening  tributaries. 
Accuracy. — Owing  to  the  very  shifting  channel  the  estimates  have  been  obtained  by 

the  indirect  method  and  can  be  considered  only  fair. 
Cooperation. — Station  maintained  in  cooperation  with  the  State  engineer,  by  whom 

the  field  data  were  furnished. 

IHacharge  TMogwremente  of  North  Platte  River  at  North  Platte,  Nehr.,  in  1911. 


Date. 

Ilydrognpber. 

Oaee 
hel^t. 

Dto- 
ebarge. 

Date. 

Hydrographer. 

Oaee 
height. 

Dis- 
charge. 

Mar.  24 

A.A.I>ol)flon 

A.  B.  Price 

Fiet. 
3.86 
2.00 
ZOO 
2.40 
a.  00 
3.20 

89.2 
647 
416 
891 
909 

Aug.  24 

Sept.  24 

Oct.     6 

28 

A.B.  Price 

2.80 
2.50 
4.00 
3.40 
3.10 

Sec.-ft. 
610 

25 

do 

R.H.Fletcher 

A.B.Price 

222 

do 

do 

do 

do 

3,500 
1  420 

Jnne  31 
Aug.  11 

Nov.  26 

do 

1,200 
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SURFACE   WATER    SUPPLY,   1911,   PART.  VI. 


Daily  gage  height,  in  feet,  of  North  Platte  River  at  North  Platte,  Nehr.Jor  1911. 

[Zack  Cuter,  obseirer.] 


Day. 

reb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Bept. 

Oct. 

Nov. 

I>er. 

1 

3.1 
3.2 
3.35 
3.2 

2.9 

2.8 

2.8 

2.7 
2.7 
2.6 

2.4 

2.25 

2.1 

2.0 

1.95 

2.25 

2.4 

2.3 

2.2 
2.0 

2.0 

2.0* 
2.0 
2.2 
2.3 

2.8 
2.9 
8.1 
3.3 
3.4 

3.5 

■"is" 

3.65 
3.5 

3.7 
3.7 
3.3 

'"s'os" 

3.0 

3.1 

2.8 

2.55 

2.4 

""i'i" 

2.4 
2.5 
2.5 

2.3 
2.45 

""2.8  " 

2.65 
2.0 

2.5 
2.5 
2.45 

"*2.'3" 

2.1 

1.95 

1.95 

2.0 

1.95 

"'i'ds' 

1.75 
1.7 
1.7 

1.7 
2.55 

"'2.65* 
2.0 

2.05 
2.7 
3.6 
3.6 

3.66 

3.4 

3.3 

3.05 

2.75 

2.7 

"'i'ss' 

2.85 
2.8 

2.7 
2.6 
2.25 

"'i*7" 

2.6 
2.5 
2.7 
2.7 
2.7 

""i'o" 

2.6 
2.5 
2.5 

2.4 

2.55 

"3.5" 
3.45 

3.3 
3.35 
3.2 
3.15 

"2.' 85" 

2.7 

2.7 

2.65 

2.55 

2.5 

"'3.65' 
3.55 
3.5 
3.35 

3.05 
3.0 

"3.25' 
3.45 

3.3 
3.1 
3.1 
3.05 

3.15 

2.95 

2.9 

2.8 

2.75 

2.7 

"i"7" 
2.6 
2.6 
2.6 

2.5 
2.5 

"i*65' 
2.6 

2.6 
2.5 
2.6 
2.5 

2.5 
2.6 
2.5 
2.5 
2.65 

2.6 

"ii" 

2.55 
2.5 

2.4 

2.45 

2.5 

2.5 

2.6 

2.6 
2.7 
2.75 
2.8 

2.8 

""i"9" 
3.05 
3.25 
3.55 

3.85 
3.65 

"3.5" 
3.35 

3.3 
3.35 
3.3 
3.35 

3.6 
3.55 
3.6 
3.55 
3.45 

3.4 

"i's" 

3.45 
3.45 

3.45 

3.4 

3.4 

"*3.'3" 
3.25 

3.15 
3.15 
3.63 
4.0 

3.53 

3.4 

3.55 

3.6 

3.55 

3.45 

"i's" 

3.2 
3.35 

3.45 
3.55 
3.6 

"'3*6" 

3.6 

3.6 

3.35 

3.2 

3.0 

3.1 

3.0 

3.1 

3.25 

3.35 

3.45 

2 

3.55 

3 

4 

3.6 

5 

3.6 

6 

4.45 

4.4 

4.35 

4.3 

4.2 

4.0 

3.4 
3.4 
3.5 
8.3 
3.2 

3.2 

3.65 

7 

3.7 

8 

3.6 

9 

3.65 

10 

11 

3.65 

12 

3.6 

13 

3.9 
3.8 
3.8 

3.8 
3.7 
3.7 

8.2 
3.2 
3.3 

3.3 
3.1 
2.d5 

3.55 

14 

3  4o 

15 

3.45 

16 

3. -4 

17 

18 

3   4 

19 

3  4 

20 

3.6 

3.55 

3.4 

3.5 

3.45 

3.5 

3.0 

3.1 
3.2 
3.4 

3.75 
3.85 

3.45 

21 

3  5 

22 

3  6 

23 

3  7 

24 

25. ..  . 

26 



27 

3.3 
3.4 

3.75 

3.5 

3.35 

3.1 

2.95 

28 

29 

30 

31 



Note.— River  free  from  ice  Feb.  13;  frozen  over  Dec.  24  to  31. 

Daily  discharge,  in  second-feet,  of  North  Platte  River  at  North  Platte,  Nebr.,for  1911. 


ray. 

Feb. 

1 

2 '   . 

3 

4 

5 

6 

8 

9 

10 

11 

12 

13 

3,550 
3,200 
3,200 

3,200 
2,850 
2,850 
2,680 
2,500 

2,350 
1,900 
2,200 
2,050 
2,200 

1,920 

14 

15 

16 

17 

18.. 

19 

20 

21 

22 

23 

24 

25 

26 

27 

1,650 
1,900 

28 

29 

;i() 

:.l 

Mar. 


1,200 
1,400 
1,780 
1,400 
1,650 

1,900 
1,900 
2,200 
1,650 
1,400 

1,400 
1,400 
1,400 
1,400 
1,650 

1,650 

1,200 

975 

988 

1,050 

1,200 
1,400 
1,900 
3,020 
3,250 

3,060 
2,900 
2,050 
1,650 
1,050 
900 


Apr. 


850 
850 
850 
750 
750 

650 
650 
550 
525 
500 

•375 
275 
225 
175 
165 

170 
175 
275 
375 
300 

250 
175 
132 
90 
90 

90 
90 
160 
200 
400 


May. 


600 

650 

925 

1,300 

1,750 

2,000 
2,320 
2,650 
2,150 
1,750 

2,150 

2,150 

1,200 

988 

775 

700 
850 
475 
275 
200 

185 
170 
225 
300 
375 

350 
450 
610 
770 
600 
560 


June. 


480 
480 
440 
370 
300 

200 
150 
150 
175 
150 

175 
200 
110 
100 
100 

100 
495 
338 
180 
160 

825 

360 

2,150 

2,150 

2,080 

2,000 

1,600 

1,380 

925 

540 


July. 


480 
565 
650 
650 
590 

480 
870 
160 
305 
450 

370 
300 
450 
450 
450 

410 
370 
370 
300 
300 

225 

300 

975 

1,650 

1,530 

1,200 

1,300 

1,130 

950 

750 

550 


Aug. 


400 
400 
370 
300 
270 

1,110 
1,950 
1,700 
1,570 
1,240 

740 

670 

860 

1,050 

1,600 

1,250 
900 
900 
825 
938 

1,050 
750 
675 
550 
540 

480 
480 
480 
400 
400 
400 


Sept. 


320 
320 
360 
400 
350 

350 
300 
300 
300 
300 

300 
300 
300 
250 
350 

325 
325 
325 
300 
250 

200 
230 
260 
250 
280 

280 
360 
400 
500 
500 


Oct. 


562 

625 

925 

1,300 

1,850 

3,000 
2,300 
2,080 
1,850 
1,500 

1,400 
1,500 
1,400 
1,400 
1,720 

2,080 
1,900 
2,030 
1,900 
1,630 

1,400 
1,520 
1,650 
1,530 
1,530 

1,630 
1,430 
1,430 
1,290 
1,150 
1,050 


KOY. 


900 

900 

1,950 

3,080 

2,390 

1,700 
1,550 
1,900 
2,050 
1,900 

1,650 
1,480 
1,300 
1,100 
1,300 

1,650 
2,100 
2,250 
2,250 
2,250 

2,250 
2,000 
1,600 
1,250 
900 

1,060 
1,050 
1,200 
1,530 
1,780 


Dec. 


3.050 
2,350 
2,430 
2,500 
2,500 

2.680 
2,KS0 
2,500 
2,680 
2,680 

2,680 

2,350 
2,0f0 
2,050 

1,900 
1,900 
1,900 
1,900 
2,050 

2,200 
2,500 
2,850 


Note.— Dally  discharge  determined  fh>m  a  aeries  of  parallel  rating  curves  and  by  the  indirect  method 
for  shifting  channels.    Discharge  interpolated  for  days  for  which  gage  heights  are  mlsshig. 
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Monthly  diacharge  of  North  PlaUe  River  at  North  PUdUf  Nebr.,/or  1911. 
(Dxaiiiace  azw,  38|600  square  mfles.] 


Month. 


DfaohaiSB  in  seoond-feet. 


Mean. 


Per 
square 
mUe. 


Run-off. 


Depth  in 

inches  on 

drainage 

area. 


Total  in 
acre4Bet. 


Febnury  13-28. 
Match... 

^:::::— 

June 

July 

August 

September 

October 

Norember 

December. 


3,650 
8,260 

850 
2,660 
2,160 
1,660 
1,060 

600 
8,000 
8,080 
2,860 


1,660 
000 
OO 
170 
100 
160 
400 
200 
662 
000 

1,000 


2,510 

1,680 

370 

062 

620 

614 

814 

310 

1,660 

1,680 

2.390 


.060 
.013 
.084 
.022 
.022 
.020 
.011 
.065 
.050 
.064 


0.05 
.07 
.01 
.04 
.02 
.08 
.08 
.01 
.06 
.07 
.10 


79,600 

103,000 

22,000 

60,400 

37,400 

37,800 

60,100 

19,000 

05,000 

100,000 

147,000 


The  period. 


752,000 


Discharge  estimated  at  2,500  second-feet  Dec.  24  to  31. 

PLATTE  BIVX&  VSAB  COLXTMBITS,  BBBB. 

Location. — ^At  Meridian  bridge  3  miles  south  of  ColumbuB  on  line  between  sec.  36, 
T.  17  N.,  R.  1 W.,  and  sec.  31,  T.  17  N.,  R.  1  £.,  about  10  miles  below  the  mouth 
of  Prairie  Creek  and  5  miles  above  the  mouth  of  Loup  River. 

BeeoidB  available.— June  4,  1895,  to  December  31,  1911. 

Draina^  area. — 56,900  square  miles. 

Gage. — ^A  chain  gage  installed  July  25, 1910.  The  bridge  and  the  original  gage  pre- 
viously used  were  washed  out  early  in  1910.  The  new  gage  is  at  the  same  point  as 
the  old,  but  its  datum  is  possibly  slightly  different.  The  datum  of  the  original 
gage  was  unchanged  up  to  the  time  of  its  destruction. 

Chaxmel. — Extremely  shifting;  at  this  point  the  river  flows  in  the  channels  known  as 
the  main,  middle,  and  south  channels.    The  gage  is  located  in  the  main  channel. 

I>i8ehaxge  xneaanrementa. — ^Made  from  bridges  spanning  each  channel. 

Winter  flow. — ^The  river  freezes  over  during  the  winter  and  records  are  discontinued. 

Direnioiia. — Prior  to  September  1,  1912,  there  were  approved  diversions  of  4,888 
second-feet  for  irrigation  and  1,500  second-feet  for  power  from  Platte  River 
between  the  junction  of  the  two  branches  and  Columbus,  and  this  diversion, 
together  with  the  evaporation  from  the  wide  shallow  channels,  frequently  causes 
the  flow  to  cease  at  this  point  during  the  late  summer  and  fall. 

Aecozaey. — ^The  extremely  shifting  channel  makes  it  impossible  to  make  estimates 
of  daily  discharge  without  almost  weekly  discharge  measurements,  as  the  gage 
heights  are  little  if  any  index  of  the  flow. 

Cooperation. — Station  maintained  in  cooperation  with  the  State  engineer,  by  whom 
the  field  data  were  furnished. 

Discharge  meaauremente  of  Piatt  River  near  Columbus,  Nebr.,  in  1911. 


Date. 

Hydrognpher. 

hel^L 

charge. 

Date. 

Aug.  25 
Sept.  11 
Sept.  24 
Oct.     4 
Nov.  10 

Hydrographer. 

hel^t. 

Dis- 
charge. 

Ifur    23 

A.A.Dob0on 

A.  B.  Price 

Ful. 

L46 

0 

L15 

.30 

Sec.-ft. 

803 

73.1 

1090 

387 

A.  B.  Price 

Feet. 

a90 

.10 

-.30 

1.80 

3.15 

See.-ft. 
781 

Apr.  25 
Miy  18 

do 

do 

do 

do 

93 

do 

do 

29.7 
36.9 
1,400 
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SUBFACE   WATBE  SUPPLY,  1911,   PABT  VI. 


Daily  gage  height,  in  feet,  ofPlaUe  Rvoer  near  Columbus,  Nehr.,for  1911. 
[W.  D.  Beneon,  observer.] 


Day. 

Mar. 

Apr. 

May. 

Aug. 

Sept. 

Oct. 

Nov. 

I>oc. 

1 

1.8 

1.8 

1.85 

1.7 

1.6 

1.65 
1.65 
1.65 
1.6 

0.5 
.8 
.2 
.5 
.65 

.7 
.7 
.7 
.8 
.9 

.7 
.5 

+0.8 
+  .15 

■■'iw 

3.05 

2 

3 :.. 

4 

1.8 
2.15 

3.0 

2.85 

2.7 

3.4 

3.5 

3.66 

3.5 

3.45 

3.35 

3.2 

3.1 

3.0 

2.9 

3.05 

3.0 

3.15 

3.05 

2.8 

3.0 

8.0 

2.95 

3.05 

3.2 

8.1 

8.2 

3.15 

2.8 
2.75 

2.95 
8.0 
3.8 

2.65 
2.45 

3.35 

6 

3  1 

6 

7 

8 

9 

10 

3.3 

11 

1.55 
'**i."2  ' 

+0.1 
+  .35 

-  .05 

-  .26 
+  .95 

+  .8 
+  .7 
+  .45 
.35 
.25 

.15 

-  .05 

3  1 

12 

2.1 

3.15 

13 

3  05 

14 

1.8 
1.55 

1.6 

1.35 

1.3 

1.3 

1.3 

1.2 

1.2 

1.45 

1.65 

1.65 

1.4 

1.5 

1.65 

1.8 

2.05 

1.85 

1.65 
1.3 

3.0 

16 

2  95 

16 

3  1 

17 

1.3 
1.15 

3  0 

18 

19 

"3.' is' 

8.8 
8.3 

2  8.> 

20 

21 

.2 
.2 

■  '.'75' 
.4 

1.0 
.9 
.8 
.75 
.65 

.8 

.75 

.5 

.45 

.2 

2  9 

22 

2. 7r» 

23 

2  Rii 

24 

•■".'i  * 

-  .8 

25 

3.36 

2  S*5 

26 

27 

28 

29 

30 

.05 
1.15 

31 

>  Sand  bar  under  gage. 
NoTis.— Channel  dry  Apr.  17  to  25,  May  31  to  Aug.  24,  and  Sept.  25  to  30.    lee  caused  backwater  at  ga;  <? 
from  Nov.  11  to  Dec.  31. 

PLATTE  BIVE&  HSA&  LESEABA,  NSBB. 

Location.— At  highway  bridge  2  miles  southeaat  of  Leahara,  about  sec.  34,  T.  16  N., 

R.  9  E. ;  7  miles  above  the  entrance  of  Otoe  Creek. 
Records  available.— May  19  to  December  31,  1911. 
Drainage  area. — Not  measured. 
Gage. — Chain;  datum  unchanged. 
Channel. — Extremely  shifting. 

Discharge  measurements.- Made  from  the  highway  bridge. 
Winter  flow. — Data  too  meager  to  determine. 
Diversions. — Prior  to  September  1,  1912,  there  were  approved  diversions  of  2,500 

second-feet  for  power  and  irrigation  and  4,000  second-feet  for  power  from  Platte 

River  between  the  mouth  of  Loup  River  and  this  station.    Below  there  were 

approved  diversions  of  2,500  second-feet  for  power. 
Accuracy. — ^Daily  records  can  be  considered  only  approximately  accurate. 
Cooperation.— Station  maintained  by  the  State  engineer,  by  whom  the  field  data 

are  furnished. 

Discharge  measiirements  0/ Platte  River  near  Leshara,  Nebr,,  in  1911. 


Date. 

ITydrographer. 

Gage 
height. 

Dis- 
charge. 

Dat6. 

Hydrographer. 

Gage 
height. 

Di»- 
diarge. 

May  19 

A.  B.  Price 

Fed, 
2.85 
2.70 
2.20 
2.30 
2.05 
2.20 

See.'fl. 
4,070 
2,880 
1,510 
1,170 
1,110 
1,320 

Aug.  10 
27 
Sept.  11 
Oct.     3 
Nov.    9 

A    "R    PrirA 

2.60 
2.80 
4.00 
2.90 
3.00 

2,250 
2,730 
7,710 
2.950 
4,220 

^  30 
June  12 

23 
July    8 

31 

do 

do 

do 

do 

do 
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Daily  ffoge  height,  in  feet,  ofPlaUe  River  near  Leehara,  Nebr.,  for  1911. 
[H.  IL  Eggen,  obaenrer.] 


Dsy. 


May.     Jane.     July.      Aug.      Sept.      Oct      Nov. 


Dee. 


1.- 
2.. 
3.. 

4.- 
5.. 

«.. 
7.- 
8.. 
».. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 

23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


2.85 


3.25 
3.06 

2.70 
2.60 
2.72 
2.60 
2.65 
2.62 


2.50 
2.52 
2.55 
2.60 
2.44 

2.30 
2.25 
2.40 
2.52 
2.40 

2.35 

2.22 

2.3 

2.40 

2.30 

2.39 
2.30 
2.29 
2.30 
2.35 

2.  .54 

2.32 
2.30 
2.28 
2.25 

2.13 
2.13 
2.20 
2.60 
2.43 


2.28 
2.28 
2.05 
1.80 
2.05 

1.05 
2.05 
2.00 
2.35 
2.26 

2.38 
2.36 
2.56 
2.46 
3.16 

2.72 
2.78 
2.90 
2.30 
2.20 

2.20 
2.40 
2.30 
2.40 
3.50 

3.30 
3.89 
2.87 
2.51 
2.50 
2.33 


2.25 
2.25 
2.40 
2.88 
2.62 

2.47 
2.60 
2.66 
2.75 
2.60 

2.58 
2.70 
2.75 
2.60 
2.58 

2.53 
2.60 
2.68 
2.85 
2.90 

2.85 
2.80 
2.60 
8.25 
8.15 

2.20 
2.70 
2.68 
2.67 
2.55 
2.52 


2.48 
2.39 
2.38 
2.40 
2.40 

2.38 
2.39 
2.50 
2.55 
2.01 

2.60 
3.60 
2.83 
3.23 
2.60 

2.57 
2.80 
2.70 
2.62 
2.58 

2.57 
2.70 
2.60 
2.50 
2.58 

2.50 
2.55 
2.03 
2.45 
2.85 


2.80 
2.90 
2.90 
2.80 
2.85 

3.08 
5.20 
4.26 
3.65 
3.42 

8.30 
3.23 
3.20 
3.35 
3.21 

3.06 
3.00 
3.10 
3.15 
2.95 

3.12 
3.10 
3.07 
3.00 
3.05 

3.00 
3.05 
2.95 
3.15 
3.10 
3.16 


8.30 
8.00 
2.9^ 
2  60 
2.86 

2.20 
2.60 
3.00 
3.05 
3.20 

3.15 
3.10 
8.30 
3.10 
3.00 

2.80 
2.65 
2.45 
3.40 
4.00 

8.70 
8.00 
2.90 
2.60 
2.64 

2.80 
3.00 
3.10 
3.30 
3.29 


8.15 
8.06 
3.00 
8.20 
8.60 

3.40 
3.30 
3.35 
3.42 
8.35 

3.65 
3.40 
3.30 
8.25 
8.20 

3.15 
3.06 
3.00 
2.80 
2.85 

2.96 
3.10 
3.00 
2.90 

2.85 

2.95 
2.80 
2.70 
3.10 
3.00 
3.05 


Daily  diafharge,  in  Mcand-ftei,  of  PlatU  River  near  Leshara,  Nebr.^for  1911. 


Day. 


May.      June.      July.      Aug.      Sept.       Oct.       Nov.       Dec. 


! 

2 

3 

4 

5...:::::::::::::::;::::::::::::.:::::::::::: 

1. 

i 

8 

9 

10 

11 

12 

13.... 

14 

15 

16 

UJ 

19 

4,070 
4,350 

4,620 

30 

21 

22 

4,900 
6,170 

4,300 

3,060 
2,750 
2,810 
2,450 
2,600 
2,510 

23... 

24 

25 

26... 

27 

28 

29 

30.... 

31 

2,200 
2,250 
2,320 
2,200 
2,050 

1,760 
1,650 
1,950 
2,250 
1,960 

1,600 
1,400 
1,550 
1,750 
1,300 

1,610 
1,300 
1,280 
1,300 
1,380 

1,700 
1,170 
1,150 
1,140 
1,060 

1,060 
1,050 
1,140 
1,750 
1,430 


1,350 
1,350 
1,050 
820 
1,060 

1,000 
1,120 
1,060 
1,590 
1,420 

1,650 
1,610 
2,050 
1,820 
8,900 

2,470 
2,500 
8,020 
1,490 
1,310 

1,810 
1,690 
1,490 
1,690 
5,300 

4,600 
7,150 
2,920 
1,930 
1,910 
1,550 


1,400 
1,400 
1,690 
2,960 
2,200 

1,840 
1,910 
2,310 
2,560 
2,150 

2,100 
2,410 
2,560 
2,150 
2,100 

1,080 
1,910 
2,360 
2,860 
8,020 

2,860 
2,700 
2,150 
4,300 
8,900 

1,310 
2,410 
2,360 
2,060 
2,030 
1,960 


1,870 
1,670 
1,650 
1,690 
1,090 

1,660 
1,670 
1,910 
2,030 
2,180 

2,150 
5,750 
2,800 
4,220 
2,150 

2,080 
2,700 
2,410 
2,200 
2,100 

2,0B0 
2,410 
2,150 
1,910 
2,100 

1,910 
2,030 
1,980 
1,800 
2,860 


2,700 
3,020 
3,020 
2,700 
2,860 

3,630 
14,300 
9,100 
5,520 
5,300 

4,750 
4,450 
4,350 
5,000 
4,430 

3,780 
3,600 
3,950 
4,400 
3,660 

4,300 
4,200 
4,050 
3,850 
4,000 

3,850 
4,000 
3,850 
4,650 
4,400 
4,700 


5,300 
4,050 
3,8o0 
2,700 
3,500 

1,740 
2,860 
4,220 
4,420 
4,610 

4,800 
4,600 
5,450 
4,600 
4,200 

3,500 
3,000 
2,420 
5,900 
8,850 

7,350 
4,200 
3,850 
2,850 
2,970 

3,500 
4,200 
4,600 
5,450 
5,400 


4.800 
4,400 
4,200 
5,000 
6,850 

6,900 
5,450 
5,680 
5,990 
5,680 

6,600 
5,900 
5,450 
5,220 
5,000 

4,800 
4,400 
4,200 
3,500 
3,680 

4,020 
4,600 
4,200 
3,850 
3,680 

4,020 
3,500 
3,160 
4,600 
4,200 
4,400 


^  Norr—Dally  discharge  dstermiDBd  from  several  poorly  defined  rating  curves  and  by  indirect  method 
Ivahttdng  chaauels. 
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Monthly  dUdiarge  of  Platte  River  near  Leehara,  Nebr,,  for  1911, 


Month. 


Discharge  In  seoond-feet. . 


MiMrtmiim     Vinfynnm-       Mean. 


Run-off 
(total  in 
acre4Bet). 


racy. 


Maylft^l.. 

June... 

July 

Auinist 

September.. 

October 

November.. 
December.. 


5,4fi0 
2,820 
7,160 
4,300 
6,7£0 
H300 
8,850 
6,850 


2,450 
1,050 
820 
1,310 
1,650 
2,700 
1,740 
8,150 


8,770 
1,500 
2,100 
2,820 
2,260 
4,530 
4,300 
4,740 


100,000 
04,600 
120,000 
143,000 
134,000 
279,000 
256,000 
291,000 


The  period. 


1,430,000 


BIO  OBBBK  VXAR  DOWHOrGTOV,  WTO. 

Locatioxi.— In  the  NE.J  SW.J  eec.  32,  T.  13  N.,  R.  81 W.,  below  aU important  tribu- 
taries. One  email  creek  enters  below  the  gaging  station.  This  station  is  in  the 
Hayden  National  Forest. 

Beeords  available.—- Gage  heights,  May  7  to  Jime  17,  1911. 

Drainage  area. — Not  measured. 

Oage.— Staff. 

Accuracy. — ^As  no  dischaige  measurements  have  been  made,  no  estimates  of  dis- 
charge can  be  made. 

Cooperation. — ^This  station  is  maintained  in  cooperation  with  the  United  States 
Forest  Service. 

Daily  gage  height,  in  feet,  of  Big  Creek  near  Doumington,  Wyo,,  for  1911. 


Day. 

May. 

June. 

Day. 

May. 

Tune. 

Day. 

May. 

June. 

1 

2.6 
8.0 
8.1 
3.1 
8.2 
8.3 
4.0 
3.5 
3.3 
3.2  1 

11 

2.2 
2.2 
2.4 
2.4 
2.6 
2.6 
2.5 
2.4 
2.3 
2.4 

8.1 
8.2 
8.2 
8.1 
8.1 
4.1 
8.2 

21 

2.3 
2.3 
2.2 
2.4 
2.6 
2.4 
2.4 
2.5 
2.6 
2.6 
2.8 

2 

12 

22 

13 

23 

14 

24 

16 

25 

16 

26 

2.7 
2.4 
2.4 
2.2 

17 

27 

8 

18 

28 

9 

19 

29 

10 

20 

80 

31 

MTTLLBir  CBBBK  SXAB  FBBITCH,  WTO. 

Location.— At  old  highway  bridge  in  sec.  33,  T.  15  N.,  R.  80  W.,  10  miles  east  of 
French  post  office.  There  is  no  important  tributary  between  the  station  and  the 
junction  with  the  South  Fork,  6  miles  below.  This  station  is  in  the  Cheyenne 
National  Forest. 

Records  available. — ^Fragmentary  records,  June  21  to  September  24,  1911. 

Drainage  area. — Not  measured. 

Gage.— Vertical  staff. 

Chaxmel. — Data  too  meager  to  determine  condition. 

Discharge  xneasurementB. — ^Made  by  wading. 

Winter  flow.— No  information. 

Diversions. — ^No  water  is  diverted  above  the  station,  and  therefore  the  records  repre- 
sent the  natural  run-off. 
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Aocuraey. — Owing  to  insufficient  data  no  estimates  of  flow  can  be  made. 
Coop«raiioii. — Station  maintained  in  cooperation  with  the  State  engineer. 

The  following  dischaige  measurement  was  made  by  R.  H.  Fletcher: 
June  21, 1911:  Gage  height,  1.90  feet;  discharge,  72  second-feet. 

Daily  gage  height ,  in  feet,  of  Mullen  Creek  near  Frendi,  Wyo.,/or  191  J. 
[Martin  Farrell,  observer.] 


1« 
17 

IH 

19 
20 

I  21 
22 
23 
24 
25 

2A 
27 
2H 
29 
30 
31 


I>ay. 

June. 

July. 

Aug. 

Sept.    , 

1 

2  

1.4 

3     . 

1.05 

4      

5 

6 

1 

1.1 

1 

i '":"::::'::::  :::::::!::::;::::::::::::: :::  i 

9 !        1.3 

10 ' 



1.0 

u 1 1 

I)                       1             <             1            1              1 

13                           .   '            .J 

1.05  1 

14 :::::::  :::::::::::::::::::: 

1 

ij 1 1 

Day.           1  June. 

July. 

Aug. 

Sept. 

1 

1.25 

.9 

1.1 

i    1.9' 

1 

' 1 

^•^1 

.9 

I        1 

M 

I     1.6 

t 

1.1 


FBXirCH  O&SBK  VZAR  FRSHCH.  WTO. 

Location. — In  sec.  4,  T.  14  N.,  R.  81  W.,  about  3)  miles  southeast  of  French.  The 
station  is  2  miles  above  the  mouth,  and  is  below  all  tributaries.  This  station  is 
in  the  Cheyenne  National  Forest. 

Records  available.— April  30  to  July  15,  1911. 

Draina^  area. — ^Fifty-seven  square  miles  (measured  from  Forest  atlas). 

Oage. — Vertical  staff. 

Channel. — Somewhat  shifting. 

Diflcharge  meaaurenxents. — Made  by  wading. 

Diveroiona. — ^No  water  is  diverted  above  the  station,  and  therefore  the  records  repre- 
sent the  natural' flow.  Prior  to  July  1,  1912,  there  were  adjudicated  diversions 
for  3  second-feet  below  the  station.  From  North  French  Greek  there  is  an  adju- 
dicated diversion  of  4  second-feet. 

Accuracy. — Conditions  are  favorable  for  good  results,  and  the  estimates  should  be 
reliable. 

Cooperation. — Station  maintained  in  cooperation  with  the  State  engineer. 

T>\»eharge  meagurements  0/  French  Creek  near  French y  Wyo.y  in  1911. 


Date. 


H.vdrographer. 


Apr.  ao 
May  31 

June  11 

21  , ^. 

July  12   dc. 


Fletcher  and  Kliigdon  . 
R.H.Fletcher 

do 

do 


Oafe 
heiifat. 

DLs- 
charge. 

Feet. 

See.-feft. 

1.60 

46.6 

2.  do 

453 

2.50 

385 

2.65 

429 

1.82 

85.9 
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Daily  cage  hnghtj  in  feetj  and  diachargey  in  second-feet,  of  Frendi  Creek  near  FrtnA, 

Wyo.  Jot  1911, 

[Mn.  J.  W.  JenUns,  observer.) 


April. 

May. 

June. 

July. 

Day. 

Gaee 
height. 

Dis- 
charge. 

Gage 
hei^t. 

Dis- 
charge. 

Gage 
height. 

Dis. 
charge. 

Gage 
height. 

Db. 
dia^. 

1                                  

1.55 
1.52 
1.60 
1.55 
1.72 

1.92 
2.00 
2.20 
2.35 
2.25 

2.12 
2.00 
2.20 
2.28 
2.45 

2.50 
2.55 
2.55 
2.35 
2.18 

2.12 
2.20 
2.30 
2.35 
2.48 

2.45 
2.35 
2.45 
2.55 
2.70 
2.75 

44 
40 
38 
44 
60 

114 
140 
225 
300 
250 

189 
140 
225 
265 
352 

380 
408 
406 
300 
216 

189 
225 
275 
300 
369 

352 
300 
352 
406 
490 
520 

2.90 
2.90 
2.85 
2.85 
2.80 

2.90 
3.05 
3.35 
2.95 
2.90 

3.00 
2.85 
2.85 
2.85 
3.00 

3.25 
2.95 
2.85 
2.85 
2.95 

2.00 
2.80 
2.70 
2.60 
2.50 

2.40 
2.32 
2.30 
2.25 
2.20 

610 
610 
580 
580 
550 

610 
702 
898 
640 
610 

670 
580 
580 
580 
670 

832 
640 
580 
580 
640 

610 
550 
490 
4.35 
380 

325 
285 
276 
260 
225 

2.20 
2.15 
2.10 
2.10 
2.06 

2.00 
2.00 
2.00 
1.95 
1.90 

1.85 
1.80 
1.80 
1.80 
1.80 

225 

2    

20: 

3                                       

1«0 

4 

i« 

5 

160 

6 

110 

7 

110 

8 

140 

9         

124 

10 

107 

11 

95 

12.       .   .              

8S 

13 

83 

14    .                   

S3 

15 

^3 

16 

17 

18 

19                                                   .... 

20 

21 

•!•> 

2,1 

•>A 

25 

1 

20 

27 

28 

29 

30.. 

1.62 

53 

31 



Note. — Daily  dkjcharge  determined  from  a  rating  curve  that  is  fairly  well  defined  at  all  gage  height- 
Monthly  discharge  of  French  Creek  near  French^  Wyo.Jor  1911. 


Month. 


Discharge  in  second-feet. 


Maximum..  Minimum.     Mean, 


Rnn-off 
(total  in 
acre-feet). 


Accu- 
racy. 


May I  520 

June !  898 

July  1-15 1  225 


38 
225 

83 


256 
552 
135 


15,700 

32,800 

4,020 
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BaUBH  OBISX  nXAB  8A&ATOOA,  WTO. 

Location. — On  the  county  bridge  hall  a  mile  above  the  mouth,  about  sec.  8,  T.  15  N.. 

R.  82  W.    It  is  18  miles  souUieaat  of  Saratoga.    There  is  no  tributary  below  the 

station,  and  none  for  several  miles  above. 
LecordB  available. — April  28  to  October  15,  1911. 
Drainag^e  area. — Not  measured. 
Gage. — Chain  gage  type. 
Channel. — ApparenUy  permanent. 
Dischar^  meaaurenientB. — ^Made  from  bridge. 
Diveraions. — Prior  to  July  1,  1912,  there  were  adjudicated  diversions  from  Brush 

Creek  amounting  to  87  second-feet,  and  from  its  tributaries  27  second-feet.    Nearly 

all  the  diversions  are  above  the  station. 
Accuracy. — Conditions  are  favorable  for  accurate  results,  and  the  estimates  of  flow 

should  be  reliable. 
Cooperation. — Station  maintained  in  cooperation  with  State  engineer. 

Discharge  ineagurementa  of  Brush  Creek  near  Saratoga^  Wyo.^  in  1911. 


Date. 

Hydrographer. 

be^t. 

charge. 

Date. 

Hydrographer. 

hS25. 

Dis- 
charge. 

Apr.  28 

June    1 

11 

Fletcher  and  Kinsdon 

R.H.Fletcher 

do 

Feet. 
2.75 
4.35 
3.80 

769 
339 

June  22 
July  12 
Oct.     7 

R.H.  Fletcher 

do 

O.H.  Russell 

Feet. 
3.80 
1.05 
2.23 

See.-ft. 
110 
17.7 
42.3 

Daily  gage  heighty  in  feet,  of  Brush  Creek  near  Saratogay  Wyo.yfor  1911. 
{Garland  Oroes,  observer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

J                                                                         1 

2.6 
2.6 
2.7 
3.0 

4.3 

4.45 

4.1 

4.1 

3.7 

4.1 
4.1 
4.2 
4.4 
3.7 

4.1 
4.2 
4.1 
4.2 

4.8 

4.6 
4.6 
4.6 
4.25 
4.35 

4.2 

4.2 

4.06 
8.95 
3.06 

3.55 

2.3 

2.05 

3.0 

2.0 

2.05 

2.1 

2.05 

2.1 

1.96 

2.06 
2.0 
1.85 
1.65 
1.65 

1.7 

1.65 

1.7 

1.7 

1.75 

1.6 
1.6 
1.65 
1.55 
1.55 

1.8 
1.8 
1.7 
1.65 
1.6 

1.5 

1.6 

1.45 

1.35 

1.26 

1.3 

1.2 
1.25 
1.25 
1.25 
1.15 

1.15 
1.25 
1.25 
1.35 
1.45 

1.45 

1.45 

1.45 

1.4 

1.3 

1.25 
1.25 
1.25 
1.15 
1.25 

1.4 

1.5 

1.6 

1.65 

1.56 

1.46 

1.4 

1.3 

1.3 

1.4 

1. 1 

1.35 

1.3 

1.35 

1.25 

1.25 

1.2 

1.25 

1.2 

1.35 

1.3 

1.35 

1.35 

1.3 

1.2 

1.25 

1.25 
1.2 
1.2 
1.35 
1.3 

1.35 
1.35 
1.6 
1.6 
1.6 

1.6 

1.5 

1.25 

1.25 

1.55 

2.35 

2              

2  45 

3                                           

2  65 

\                          

2.55 

5 

2.5 

6 

3.15 

3.7 

3.85 

3.85 

3.5 

3.45 

3.55 

3.4 

3.65 

3.9 

3.95 

4.05 

4.0 

3.6 

3.4 

3.3 

3.35 
3.65 
3.45 
3.35 

8.15 

8.8 

3.6 

3.76 

4.1 

4.3 

2.55 

2.4 

S ' 

2.25 

9                        > 

2.5 

10 

2.4 

u 

2.15 

12 

1.95 

n..              1 

1.8 

H ' 

1.85 

15 ' 

1.65 

1 
16 ' 

17.                                                                             ' 

IS ' 

19 1 

20 

21 

22 

23 

34 

25 

26 

27 

28 2.78 

29 2.5 

30 2.0 

%\  

Digitized  by 


Google 


254  SURFACE   WATER  SUPPLY,   1911,   PART   VI. 

DaUy  diaehargey  in  seeond-feety  ofBruth  Creek  near  Saratogay  Wgo.,for  1911. 


iHy. 

Apr. 

May. 

Jnne. 

July. 

Aug. 

Sept. 

Oct. 

1 

88 
88 
103 
154 
170 

186 
345 
406 
406 
280 

265 
205 
250 
328 
430 

455 

510 
480 
310 
250 

223 
236 
328 
265 
236 

186 
385 
310 
365 
540 

690 
815 
540 
540 
345 

540 
540 
610 
770 
345 

540 
610 
540 
610 
1,140 

950 
050 
950 
650 
730 

610 
610 
510 
455 
164 

81 
52 
32 
20 
29 

32 
35 
82 
35 
26 

32 
20 
22 
14 
14 

16 
14 
16 
16 
18 

13 
13 
14 
12 
12 

90 
20 
16 
14 
13 

10 
10 
9 

7 
5 
6 

4 
5 
5 
5 
3 

3 
5 
5 
7 
9 

9 
9 
9 
8 
6 

5 
5 
5 
3 
5 

8 
10 
13 
14 
12 

9 

8 
6 
6 
8 

8 

7 
6 
7 
5 
5 

4 
5 
4 
7 
6 

7 
7 
6 

4 
5 

5 
4 
4 
7 
6 

7 
7 
13 
13 
13 

13 
10 
5 
5 
12 



57 

•• 

« 

3 

9S 

4   

SI 

5 

74 

6 

n 

7 

63 

8 

^ 

9.       

U 

10 

62 

11 

n 

12 

» 

L3 

30 

14 

23 

15 

u 

16 

17 

18 

19 

20 

21 

22 

23 

^;::::::::::::::::::;:::::::;::::;::::;::::::::::::': 

26 

27  

28 

116 
74 
29 

39  

30 

31 

690 

Note.— Daily  discharge  deteimined  from  a  rating  oanre  fairly  weU-deflned  between  10  and  860  second- 
feet.    Dbcharge  estimated  Oct.  15  to  81. 

Monthly  discharge  of  Brush  Creek  near  Saratoga,  Wyo.y/or  1911, 


Month. 


April  28-30. 

June*..!!.!.. 

July 

August 

September.. 
October.... 
November. . 
I>ecember.. 


The  period. 


Diachaige  in  seoond-Ieet. 


Maxlmom.  Minimum. 


090 
1,140 
35 
14 
13 
96 


73 
309 
533 
17.6 
7.0 
7.0 
33.8 
a  15.0 
a  10.0 


Run-off 
(totalis 
aa»4eet). 


434 

19,000 

31,700 

1.080 

430 

417 

2,060 

892 

615 


56,000 


Accu- 
racy. 


a  I>iachaiges  estimated. 

xvcAicPMXirr  bivxr  at  ekcampmxvt.  wto. 

Location. — ^At  the  lower  end  of  the  smelter  grounds  at  Encampment,  in  sec.  6,  T.  14 
N . ,  R.  83  W.    The  nearest  tributary  is  the  North  F<vk,  which  enters  1  mile  above. 

BecordB  available  .—May  2  to  November  10,  1911. 

Drainage  area.— 235  square  miles  (measured  from  topographic  sheets  and  King's 
Atlas). 

Gag^e. — Chain  gage  type. 


Digitized  by 


Google 


PLATTE  BIVBB  BASIN. 


255 


ChamiaL — ^A  abort  dutance  below  the  etatioii  is  a  low  divenion  dam  which  may  cause 
backwater  whenever  additional  brush  or  drift  collects  on  its  crest. 

I>iBchaxgB  measurementB.— Made  from  car  and  cable. 

Winter  flow. — ^Ice  causes  backwater  during  the  winter  months,  and  the  records  are 
discontinued. 

BxrezBloiiis. — ^Three  large  irrigation  ditches  divert  water  at  a  point  1  mile  above  the 
station.  The  smelter  company  has  a  pipe  line  which  diverts  water  above  the  sta- 
tion, but  as  the  tailrace  of  the  power  plant  which  the  pipe  line  supplies  is  located 
just  above  the  station,  the  amount  diverted  passes  the  gage.  Water  is  also  diverted 
below  the  station.  Prior  to  July  1,  1912,  there  were  adjudicated  diversions  from 
Encampment  River  amounting  to  61  second-feet  and  from  tributaries  entering 
above  31  second-feet. 

Aoearacy. — ^The  lodging  of  debris  on  the  point  of  control  makes  the  conditions  some- 
what uncertain,  and  therefore  the  estimates  of  flow  can  not  be  considered  better 
than  fair  or  possibly  good. 

Cooperation. — Station  maintained  in  cooperation  with  the  State  engineer. 

Di9dwrge  meaturemenU  of  Encampment  River  at  Encampment^  Wyo.,  in  1911. 


Date. 

Hydrograplicr. 

0««         DIs- 
heliht.   eharS». 

1 

Date. 

nydrographff. 

heSSt- 

charge. 

Mat    2 

R.  H.  FtetdMrlT!: 

FM, 
4.00 
6.80 
5.55 

1,540 
1,450 

JmM  20 
July  11 
Oct.     7 

R.  H.  Fletcher 

5.35 
3.50 
3.00 

aee.-fl. 
1,250 

30 

do 

0.  H.  Russell 

200 

June  10 

do 

177 

DaUy  gage  height,  infeeiy  of  Encampment  River  at  Encampvfientj  Wyo.,for  1911. 
[Paul  N.  EklerUii,  obeerver.J 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

6.4 
6.3 
6.2 
6.2 
6.2 

6.0 
6.0 
6.6 
5.6 
5.5 

5-7 
5.3 
5.2 
5.4 
C.3 

6.2 
6.4 
5.4 
5.2 
5.4 

5.4 

5.2 
5.2 
5.0 
4.8 

4.6 
4.6 
4.46 
4.36 
4.25 

4.20 

4.1 

4.1 

4.1 

4.0 

3.8 
3.7 
3.6 
3.5 
3.5 

.3.6 

3.5 

3.06 

3.6 

3.75 

3.5 

3.4 

3.4 

3.55 

3.4 

3.5 
3.4 
3.4 
8.4 
3.4 

3.2 
3.1 
8.0 
2.8 

2.8 
2.85 

2.80 

2.8 

2.8 

2.7 

2.7 

2.7 
2.8 
2.7 
2.8 
2.0 

3.1 
3.1 
3.1 
3.1 
3.1 

8.1 
3.1 
3.0 
3.0 
3.0 

3.1 
3.1 
3.1 
8.1 
3.1 

3.1 
3.1 
3.0 
8.0 
3.0 
3.1 

3.10 

3.3 

8.2 

8.3 

3.25 

3.3 

3.15 

8.1 

8.1 

3.15 

3.15 

3.15 

8.1 

3.15 

3.15 

3.15 
3.0 
2.05 
3.0 
3.1 

3.06 

3.1 

3.3 

3.2 

3.2 

3.1 
3.1 
8.2 
3.1 
4.1 

4.15 
3.65 
3.85 
3.6 
4.5 

4.0 
8.0 
3.8 
3.8 
3.75 

8.7 

3.65 

3.65 

8.6 

3.0 

8.5 
8.6 
3.6 
3.6 
3.4 

3.5 

3.5 

3.5 

3.46 

3.45 

3.4 
3.4 
3.4 
3.4 
3.3 
3.35 

8.4 

4.00 
8.85 
3.05 
4.5 

5.0 
5.1 
5.6 
5.5 
5.4 

5.2 
5.3 
6.6 
5.8 
5.0 

6.8 
6.6 
5.5 
5.4 
5.2 

5.0 
5.0 
5.1 
5.2 
5.4 

6.0 
6.0 
5.0 
5.8 
5.8 
6.2 

8.8 

8.15 

8.2 

3.35 

3.2 

8.35 

3.5 

3.35 

10 

3.35 

11 

12 

U 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 .     ... 

25 

26 

27 .                              .  ... 

26 

28 _ 

30 



31 
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256  SURFACE   WATER  SUPPLY,   1911,   PART  VI. 

Daily  discharge^  in  second-feet,  of  Encampment  River  at  EncampTnent,  TTyo.,  for  1911. 


Day. 

May. 

Juxw. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

1             

300 
344 
289 
325 
595 

935 
1.030 
1.440 
1,360 
1,260 

1.100 
1/180 
1,440 
1,640 
1,730 

1,640 
1,440 
1,360 
1,260 
1,100 

935 

935 

1,020 

1,100 

1,260 

1,830 
1,830 
1,730 
1,640 
1,640 
2,030 

2.240 
2,130 
2,030 
2,0S0 
2,030 

1,830 
1.830 
2,460 
1,440 
1,360 

1.540 
1,180 
1,100 
1,260 
2,130 

2,030 
2,240 
1,260 
1,100 
1,260 

1,260 

1,100 

•1,100 

935 

790 

655 
655 
566 
510 

457 

432 
380 
386 
388 
344 

272 
242 
215 
192 
192 

192 
192 
228 
216 
257 

192 
171 
171 
204 
171 

192 
171 
171 
171 
171 

132 
114 
98 
72 
72 
78 

72 
72 
72 
62 
63 

62 
72 
84 

114 
114 
114 
114 
114 

114 
114 
98 
98 
98 

114 
114 
114 
114 
114 

114 
114 
98 

SI 

114 

114 
151 
182 
161 
142 

151 
123 
114 
114 
123 

123 
123 
114 
123 
123 

123 
98 
91 
98 

114 

106 
114 
151 
133 
132 

114 
114 
132 
114 
375 

385 
180 
230 
150 
440 

220 
190 
150 
150 
140 

180 
122 
122 
113 
113 

98 
113 
113 
113 

85 

08 
08 
98 
02 
92 

85 
85 
85 
85 
74 
80 

8S 

2 

71 

3     

62 

4 

65 

6 

80 

6 

65 

7 

« 

8 

9h 

9 

80 

10 

a» 

11 

12 

13 

14 

15 

If. 

18 

19 

20 

21   

22 

23 

24 

25 

20 

27 

28 

29 

30 

31 

Note.— Daily  discharge  detennined  as  follows:  May  2  to  Sept.  29,  from  curve  fairly  well  defined;  Out.  S 
to  Nov.  10,  from  poorly  defined  curve;  Sept.  30  to  Oct.  7,  by  indirect  method  for  shlntng  chamiels. 

Monthly  discharge  of  Encampment  River  at  Encampm^nty  Wyo.^  for  1911. 


Month. 


Discharge  in  second-feet. 


Maximum.   mn<mnni       Mean, 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


May 

June 

July 

August 

September 

October 

November  1-10. 


The  period. 


2,030 
2,460 
432 
114 
375 
440 
98 


289 

457 
72 
62 
91 
74 
62 


1,220 
1,420 
209 
96.5 
131 
140 
76.9 


75,000 
84,500 
13,900 
6,030 
7,800 
8,610 
1,530 


196,000 


OOW  CREEK  NEAR  SARATOOA,  WTO. 

Location.— At  highway  bridge  in  sec.  36,  T.  16  N.,  R.  84  W.,  and  9  miles  south  of 
Saratoga.  There  are  no  tributaries  between  the  station  and  the  mouth,  4  miles 
below.    Calf  Creek  enters  about  2  miles  above. 

Records  available.— May  3,  1911,  to  October  31,  1911. 

Drainage  area. — ^Not  measiired. 

Gage.— Vertical  staff. 

Channel.— Shifting. 

BiBcharge  measurements.— Made  from  bridge  during  high  water,  and  by  wading 
at  ordinary  stages. 
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Winter  flow.— Ice  causes  backwater  during  the  winter  moBths  and  the  records  are 

discontinued. 
DxvezBlQns. — ^Prior  to  July  1,  1912,  there  were  adjudicated  diversions  from  Cow 

Creels  of  84  second-feet  and  from  its  tributaries,  27  second-feet^  nearly  all  above 

the  station. 
Accuracy. — Owing  to  the  shifting  channel  the  estimates  have  been  obtained  by  the 

indiifict  method  and  can  only  be  considered  fair. 
Coopesation. — Station  maintained  in  cooperation  with  the  State  engineer. 

Discharge  measurements  of  Cow  Creek  near  Saratoga,  Wyo.,  in  1911. 


Dftte. 

Hydiograpber. 

bei^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

>."^t. 

Dis- 
charge. 

May     3 

Fletcher  tnd  Klngdon. 
ILH.  FleCchtf.rr:..... 

Feet. 
2.30 
2.75 
3.10 

8ee.-ft. 
34.1 
06.6 

.  140 

June  ao 
July  11 
Oct.     6 

R.  H.  Fletcher 

Feet. 
3.00 
2.00 
2,34 

"\t 

» 

do 

G.  H.  Russell 

2.1 

June  10 

do 

24.4 

Daxbf  gage  height,  in  feet,  of  Cow  Creek  near  Saratoga,  Wyo.,for  1911, 
[Margaret  Sullivan,  observer.] 


D.X.; 

^y. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Day. 

liiy. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1...J 

2.06 
2. 90 

2.30 
2.22 

2.0 
2.0 

2.05 
2.06 

2.2 
2.2 

16.... 
17.... 

3.00 
2.95 

3.45 
3.35 

2.06 
2.05 

%0 
2.0 

2.0 

2.0 

2.2 

2-..!..:.... 

2.3 

3....I 

2.30 

8.15 

2.22 

2.0 

2.06 

2.2 

'18.... 

2.95 

8.25 

2.0 

2.0 

2.0 

2.2 

4... 

2.30 

3.25 

2.28 

2.0 

2.06 

2.3 

19.... 

2.96 

8.00 

2.0 

2.0 

2.0 

2.2 

5.... 

2.30 

3.18 

2.30 

2.0 

2.0 

2.32 

20.... 

1 

2.92 

3.00 

2.05 

2.0 

2.0 

2.2 

6.... 

2.55 

3.20 

2.40 

2.0 

2.02 

2.36 

,21.... 

2.90 

2.95 

2.0 

2.0 

2.0 

2.2 

7.... 

2.65 

3.28 

2.15 

2.0 

2.0 

2.25 

'22.... 

2.75 

2.92 

2.0 

2.06 

2.0 

2.2 

8.... 

2.80 

3.38 

2.0 

2.0 

2.0 

2.23 

23.... 

2.«f5 

2.80 

2.0 

2.0 

2.0 

2.2 

9.... 

3.05 

3.40 

2.0 

2.0 

2.0 

2.2 

24.... 

2.76 

2.75 

2.0 

2.0 

2.0 

2.2 

10.... 

3.06 

3.10 

2.0 

2.06 

2.0 

2.2 

26.... 

2.85 

2.70 

2.0 

2.0 

2.0 

2.2 

11.... 

2.70 

2.08 

2.0 

2.0 

2.0 

2.2 

26.... 

3.00 

2.68 

2.0 

2.0 

2.0 

2.2 

12.... 

2.60 

2.95 

2.0 

2.0 

2.0 

2.2 

27...- 

2.85 

2.60 

2.06 

2.0 

2.0 

2.2 

13.... 

2.48 

3.00 

2.0 

2.0 

2.0 

2.2 

28.... 

2.90 

2.40 

2.0 

2.0 

2.0 

2.2 

14.... 

2.78 

3.05 

2.1 

2.0 

2.0 

2.2 

29.... 

2.75 

2.45 

2.0 

.2.05 

2.0 

2.2 

15.... 

2.98 

3.15 

2.15 

2.0 

2.0 

2.2 

30.... 
31.... 

2.70 
2.66 

2.45 

2.06 
2.0 

^06 
2^06 

2.05 

2.2 
2.2 

Daify  discharge,  in  second-feet,  of  Cow  Creek  near  Saratoga,  Wyo.,for  1911. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Day. 
16. . . . 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1.... 

26 

129 

30 

2 

5 

16 

143 

218 

5 

2 

2 

8 

2.-.. 

25 

116 

20 

2 

5 

16 

17. . . . 

134 

204 

5 

2 

2 

8 

3.... 

30 

147 

20 

2 

5 

14 

18.... 

134 

184 

2 

2 

2 

8 

4.... 

30 

180 

28 

2 

5 

25 

19.... 

139 

143 

2 

2 

2 

8 

5.... 

30 

162 

30 

2 

2 

25 

30.... 

129 

143 

5 

2 

2 

8 

6.... 

66 

184 

2 

3 

24 

21.... 

125 

134 

2 

2 

2 

8 

~ 

82 

183 

2 

2 

13 

22.... 

98 

129 

2 

5 

2 

8 

8.... 

107 

193 

2 

2 

10 

23.... 

82 

107 

2 

2 

2 

8 

9... 

152 

197 

2 

2 

8 

24.... 

98 

98 

2 

2 

2 

8 

10... 

152 

142 

5 

2 

8 

25.... 

116 

90 

2 

2 

2 

8 

11.... 

90 

126 

2 

2 

8 

26.... 

143 

87 

2 

2 

2 

8 

12... 

74 

121 

2 

2 

8 

27.... 

116 

74 

5 

2 

2 

8 

13... 

56 

129 

2 

2 

8 

28.... 

125 

44 

2 

2 

2 

8 

14... 

104 

143 

2 

2 

8 

29.... 

98 

62 

2 

5 

2 

8 

IS..., 

139 

160 

13 

2 

2 

8 

1 

30.... 
31.... 

86 

78 

52 

5 
2 

5 
5 

«. 

8 
8 

Note.— Daily  discharge  determined  as  follows:  May  3  to  29  and  June  21  to  Sept.  30  from  curve  liairly  well 
defined  at  all  gage  heights;  Oct.  7  to  31,  from  poorly-defined  curve;  May  30  to  June  20  and  Oct.  1  to  6  by 
indirect  method  for  shifthig  channels. 


Sl/S**— W8P  306—14- 
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Monthly  dUcharge  of  Cow  Creek  near  Saratoga,  Wyo.,/or  1911. 


Month. 


Discharge  in  seoond-feot. 


ICaximnm.  Mlntmnm.     Mean, 


Ron-ofl 
(total  in 
acra-feet). 


Aocu« 
raey. 


May 

June 

July 

August 

September. 
October 


152 
218 
44 
5 
5 
25 


07.0 
136 
8.5 
2.5 
2.5 

10.5 


5,  goo 

8,000 
523 
154 
140 
646 


The  period. 


15,500 


SPRIKO  CREEK  NEAR  SARATOGA,  WTO. 

liocation.— At  highway  bridge,  in  sec.  23,  T.  17  N  ,  R.  84  W.,  and  2  milee  southwest 
of  Saratoga.  There  is  no  tributary  between 'the  station  and  the  mouth,  three- 
fourths  of  a  mile  below. 

Records  available.— May  3  to  October  31,  1911, 

Drainage  area. — ^Not  measured. 

Gage. — ^Vertical  staff. 

Channel. — Somewhat  shifting. 

Discharge  measurementB. — ^Made  from  bridge  during  high  water  and  by  wading 
at  ordinary  stages. 

Diveraiona.— Prior  to  July  1, 1912,  there  were  adjudicated  diversions  of  5  second-feet 
from  Spring  Creek,  85  second-feet  from  North  Spring  Greek,  and  104  second-feet 
from  South  Spring  Creek.    These  diversions  are  all  above  the  station. 

Accuracy. — Omng  to  the  somewhat  shifting  channel  the  estimates  of  dischaxge  can 
not  be  considered  better  than  fair  or  possibly  good. 

Cooperation. — Station  maintained  in  cooperation  with  the  State  engineer. 

Dicharge  measurements  of  Spring  Creek  near  Saratoga,  Wyo.,  in  1911. 


Date. 

Hydrographer. 

Oa« 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

a. 

Di«. 
charge. 

May     3 

Fletcher  and  Klngdon . 
R.H.Fletcher 

Feet. 
1.00 
2.00 
3.00 

8ec.4t. 
41.3 
176 
356 

June  20 
July  11 
Oct.     6 

R.H.Fletcher 

2.05 
.52 

1.23 

Stc-ft, 
219 

29 

do 

Q  H  Rwflell 

a  1.5 

June  10 

do 

56.0 

a  Estimated. 
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Daihf  gage  height  j  in  feeiy  and  discharge,  in  wxfnd-Jui,  of  Spring  Creek  near  Saratoga^ 

Wyo.,  for  1911. 

[Vada  LyoiiB,  observer.] 


May. 

June. 

July. 

August. 

September. 

October. 

Day. 

hi^^l 

Dto- 
cbaige. 

b^t. 

charge,  heigbt. 

Dis- 
charge. 

^t. 

Dis- 
charge. 

helgS. 

Di». 
charge. 

bei«?t. 

Dia- 
charge. 

1 

35 
36 
41 
41 
46 

63 
87 
100 
136 
167 

151 
107 
107 
136 
175 

167 
191 
191 
183 
175 

143 
114 
114 
107 
128 

151 
150 
151 
143 
143 
167 

2.0 

2.3 

3.2 

2.35 

2.25 

3.35 
2.35 
3.6 
3.0 
2.7 

2.3 

2.25 

3.15 

3.4 

3.45 

3.4 
3.9 
3.6 
3.3 
3.15 

3.25 

3.1 

1.95 

1.8 

1.55 

1.45 

1.3 

1.1 

1.16 

1.1 

176 
325 
208 
216 
216 

232 
233. 

278 
356 
297 

217 
327 
210 
263 
371 

363 
368 
310 
237 
236 

354 
228 
192 
168 
130 

115 
95 
70 
70 
62 

1.1 
1.15 
1.0 
.9 

.8 

.8 

.75 

.65 

.6 

.5 

.5 
.6 
.6 

.7 
.7. 

.7 

.7 

.66 

.6 

.6 

.6 
.6 
.6 
.6 
.6 

.55 

.5 

.5 

.5 

.5 

.5 

62 
70 
50 
40 
25 

25 
21 
13 

7 
7 

6 

6 

6 
13 
13 

13 
13 
11 

9 

9 

9 
9 
9 
9 
9 

7.6 

6 

6 

6 

6 

6 

0.5 

.45 
.4 
.4 
.4 

.4 
.4 

.6 
.5 
.4 

.6 

.6 

.6 

.46 

.46 

.5 
.5 
.6 
.5 
.55 

.5 

.6 

.46 

.4 

.25 

.2 

7.6 
1.5 

0.3 

.2 

A 

.65 

1 
1 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
9 
9 

11 
13 
13 
9 
9 

9 
9 
9 
9 
9 

9 
9 
13 
13 
13 

0.9 

i!o 

.95 

1.2 
1.0 

27 

2    

27 

3 

1.0 
1.0 
1.05 

1.2 

1.4 

1.5 

1.75 

1.95 

1.85 
1.55 
1.55 
1.75 
2.0 

1.95 

2.1 

2.1 

2.05 

2.0 

1.8 
1.6 
1.6 
1.55 
1.7 

1.85 

1.9 

1.85 

1.8 

1.8 

1.95 

37 

4 

25 

5 

29 

6. 

52 

31 

8    . 

21 

9 

21 

10 

21 

11 

21 

12 

21 

13 

21 

14 

21 

15 

21 

16 

21 

17 

21 

18 

21 

19 

21 

20 

21 

21 

21 

22 

21 

23 

21 

24 

21 

25 

21 

2j 

?l 

27 

21 

A 

21 

2» 

21 

:w 

21 

ol 

21 

1 

1 

Note.— DaOy  diacharn  determined  as  follows:  May  3  to  June  10,  JuIy  12  to  Sept.  30,  and  Oct  7  to  31 
from  rating  curves  poony  defined;  all  other  periods  by  indirect  method  for  shiftmg  channels.  Channel 
dry  AugT?  to  11  and  Sept.  3  to  13. 

Monthly  discharge  of  Spring  Creek  near  Saratoga,  Wyo,,  for  1911. 


Month. 

Diaoharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Accii- 

Maximum. 

Minimum. 

Mean. 

racy. 

lUv 

191 
368 
70 
9 
13 
52 

35 
62 
6 
0 
0 
21 

124 
214 
16.2 
4.7 
6.2 
23.6 

7,620 
12,700 

99() 

289 

369 

1,4:)0 

r. 

June 

('. 

July 

r. 

August 

r. 

Septembo' 

(\ 

October 

('. 

The  period 

I 
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SXJBFACB   WATBB  SUPPLY,   1911,   PAET  VI. 


JACK  OBSXX  VEMJBL  SABATOOA.  WTO. 

Location.— At  Burdick's  ranch,  in  sec.  28,  T.  18  N.,  R.  84  W.,  about  5  miles  north- 
west of  Saratoga.  There  is  no  tributary  between  the  station  and  the  mouth,  1 
mile  below.    There  is  no  tributary  for  a  distance  of  several  miles  above. 

Records  available.— April  26  to  October  31,  1911. 

Drainage  area. — Not  measured. 

Gage. — Vertical  staff. 

Chaxmel. — Apparently  permanent. 

Discharge  meaaurexnentB. — ^Made  from  private  bridge. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months,  and  the  records  are 
discontinued. 

Diveraiona. — Prior  to  July  1,  1912,  there  wero  adjudicated  diversions  of  92  second- 
feet  from  Jack  Creek.    These  diversions  are  all  above  the  station. 

Cooperation. — Station  maintained  in  cooperation  with  the  State  engineer. 

Discharge  measwrements  of  Jack  Creek  near  Saratoga^  Wyo.y  in  1911. 


Date. 

Hydrographer. 

^t. 

Dis. 
charge. 

Date. 

Hydrographer. 

hd^t 

DLi- 
cfaarge. 

Apr.  26 
May  28 
Juno    9 

Fletcher  and  KJnedon . 
R.  H.  Fletcher 

Feet. 
1.56 
1.65 
2.20 

45.2 
100 

June  20 
July  13 
Oct.     6 

R.  H.  Fletcher 

Fett. 
1.72 
.78 
1.50 

Sec-fL 
54.1 

do 

G.H  RuswU 

1.7 

do 

31.9 

Daily  gage  height^  in/eet^  of  Jack  Creek  near  Saratogay  Wyo.^for  1911. 
[Mrs  A.  E.  Dahl,  observer.] 


1. 
2. 
3. 
4. 
6. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Day. 


Apr.      May.      June.      July.      Aug.      Sept.  '    Ot-t, 


1.58 
1.65 
1.68 
1.72 
1.70 


1 


1.68 
1.62 
1.60 
1.62 
1.72 

1.92 
2.05 
2.00 
2.30 
2.30 

2.00 
1.90 
1.90 
2.05 
2.15 

2.15 
2.05 
1.95 
1.90 
1.86 

1.80 
1.65 
1.60 
1.65 
1.66 

1.70 
1.75 
1.68 
1.65 
1.60 
1.65 


1.70 
1.70 
1.78 
1.72 
1.70 

1.70 
1.70 
1.70 
2.10 
2.05 

1.80 
1.72 
1.62 
1.65 
1.85 

2.30 
2.60 
1.95 
1.80 
1.70 

1.72 
1.68 
1.62 
1.62 
1.50 

1.48 
1.32 
1.15 
1.10 
.92 


0.92 
.92 
.98 
.92 
.95 

.92 
.90 
.90 
.82 
.80 

.78 
.72 
.68 
.65 
.66 

.66 
.65 
.68 
.70 
.70 

.70 
.70 
.70 
.70 
.70 

.70 
.68 
.65 
.62 
.60 
.60 


0.60 
.60 
.55 
.55 
.55 

.55 
.56 
.55 
.55 
.55 

.60 
.60 
.60 
.60 
.60 

.60 
.66 
.60 
.60 
.60 

.60 
.60 
.72 
.70 
.68 

.00 
.60 
.00 
.60 
.60 
.60 


0.60 
.60 
.60 
.60 

.6a 

.65 
.65 
.66 
.60 
.60 

.60 
.00 
.60 
.60 
.60 

.60 
.66 
.66 
.66 
.66 

.65 
.66 
.65 
.70 
.70 

.70 
.90 
.85 
.80 

.86 


0.95 
1.00 
LOO 
1.00 
1.10 

1.50 
1.30 
1.20 
1.10 
1.10 

1.10 
1.10 
1.05 
1.05 
1.06 

1.10 
1.06 
1.05 
LOS 
LOS 

LOS 
LOS 
1.06 
LQ5 
LOS 

LIO 
Lie 
LIO 
Lie 
LlO 
LIO 
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Daily  discharge,  in  ucondfiet,  qfJadt  Cfieek  near  Swnioga,  Wyo,,  for  1911. 


Day. 


May. 

June. 

July. 

Aug. 

Sept. 

47 

40 

4.0 

0.5 

0.5 

43 

40 

4.0 

.5 

.5 

41 

50 

0.4 

.2 

.5 

43 

51 

4.0 

.2 

.5 

51 

40 

5.6 

.2 

.5 

09 

40 

4.0 

.2 

.8 

82 

49 

4.0 

.2 

.8 

77 

40 

4.0 

.2 

.8 

HI 

06 

2.4 

.2 

.5 

111 

82 

2.0 

.2 

.5 

77 

58 

1.8 

.5 

.5 

«7 

51 

1.2 

.5 

.5 

«7 

43 

.0 

.5 

.5 

82 

45 

.8 

.5 

.5 

94 

02. 

.6 

.5 

.5 

04 

Ill 

.8 

.6 

.5 

82 

140 

.8 

.8 

.8 

72 

72 

.0 

.5 

.8 

«r 

58 

1.0 

.5 

.8 

62 

40 

1.0 

.5 

.8 

58 

51 

1.0 

.5 

.8 

46 

47 

1.0 

.5 

.8 

41 

43 

1.0 

1.2 

.8 

45 

85 

1.0 

1.0 

1.0 

45 

34 

1.0 

.0 

1.0 

40 

33 

1.0 

.5 

1.0 

54 

22 

.0 

.5 

4.0 

47 

14 

.8 

.5 

3.0 

45 

a 

.6 

.5 

2.0 

41 

4.0 

.5 

.5 

3.0 

45 

.5 

.5 

Oct. 


16. 

17. 
18. 
19. 
20. 

21. 
22. 
23. 
M. 
25. 

96. 
27. 
28. 
2». 
30. 
31. 


40 
46 
47 

51 
40 


11 
0.0 
9.0 
0.0 
0.0 

0.0 
9.0 
9.0 
9.0 
0.0 

11 
11 
11 
11 
II 
11 


XoTB.— Daily  diacfaarge  determined  from  a  fairly  well-defined  rating  curve. 

Monthly  di»eharge  of  Jack  Creth  near  Saratoga,  Wyo,,for  191 1. 


Month. 

Discharge  ki  second-feet. 

Run-ofr 
(total  in 
acre-feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy 

April  30-30 

40.4 

03.0 

52.1 

2.00 

.48 

.08 

10.0 

0  8.00 

a6.00 

400 

3,870 

3,100 

123 

30 

58 

670 

476 

369 

B. 

Ill 

149 
0.4 
1.2 
4.0 

34 

41 

4.0 
.6 
.2 

.5 
6.5 

B. 

jum;;;:::::::::::::::::::::::::::::::;::::::::::; 

B. 

July 

C. 

Aosust 

C. 

8^tember 

C. 

October 

B. 

November 

D. 

T)«cMnb«r^     ., , 

D. 

The  period 

9,160 

A  Estimated. 
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SURFACE    WATER   SUPPLY,   1911,    PART   VI. 


PASS  CWMMK  WEMM  WAUXm,  WTO. 

Location. — ^At  Crone's  ranch,  4  miles  soath  of  Walcott.  There  is  no  important  tribu- 
tary between  the  station  and  the  mouth,  several  miles  below. 

Records  availsble.— >£ay  4  to  October  4,  1911. 

IhnaiiiB^  area. — ^Xot  measured. 

QtLge, — ^\'ertical  suiff. 

ChanneL — ^Apparently  permanent. 

Biflcharge  measuxeinenta. — ^Made  by  wading. 

Diveraiona. — Prior  to  July  1, 1912,  there  were  adjudicated  divosions  from  Pass  Creek 
of  155  second-feet,  and  from  tributaries,  33  second-feet.  It  is  probable  that  the 
greater  part  of  the  diversions  is  above  the  station. 

Aeeuracj.— Conditions  are  bvoiable  for  accurate  results,  and  the  estimates  should  be 
reliable. 

Cooperation. — Station  maintained  in  cooperation  with  the  State  engineer. 

Diadhorge  measuremtnU  of  Past  Creek  near  WalcoUj  Wyo.,  in  1911, 


I>ate.    ,         Hydrofiapher.         \^^ 

1                                         1^^  " 

1 

chsTgp. 

ICay     4 

Fletcher  and  Kingdon . 
R.  H.Fletcher 

Feet. 
2.06 
2  30 

Stc-ft.  Ij 

20.6  :   June  19 

39.9  II  July   10 
17.3   j  Oct.     4 

I    FetL 
R.  H.  Fletclier 3.00 

See.-ft. 

6S.9 

2S 

do 1.28 

O.H.RosseU 1.39 

«1.0 

June    9 

do 

1.90 

1.0 

«  Estimated. 


Daily  gage  height,  in/eet,  and  discharge,  in  second-feet,  of  Pass  Creek  near  Walcott,  Wyo. 

for  1911. 

[A.  Croae,  observer.] 


Day. 


May. 


height. 


Db- 
charge. 


C. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 

16. 


2. 05 


June. 


Giisc  I   Dis- 
heignt.  charge 


2.10 

2.2 

2.2 

2.15 

2.0 

1.95 
1.95 
1.9 
1.9 
2.3 

2.05  ! 

1.95 

2.25 

2.2 

1.6 


25 
31 

31 
28 
20 

18 
18 
15 


22 
18 
34 
31 
5.5 


July. 

Gace 
height. 


1.35 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.25 
1.2 
1.25 

1.25 
1.25  ' 
1.2    I 
1.2    ' 
1.2 


Dis- 


Day 


Gage 
height. 


May. 

I   Dis- 


1.0  1 

.5   i 


16....I 

17. .     1  . 

18::::!::::::: 

19 ' 

20. ...1 

21 

22 

23 

24 

25 

? 

26.... 

7 

27 

0 

28.... 

2.25 

0 

29.... 

2.1 

0 

30.... 

2.0 

31.... 

2.0 

height,  charge. 


Jane. 


Gaee      Dis- 
hei^t.  charge. 


July. 


» 


3.35 

118 

1.2' 

.0 

4.7 

241 

1.2' 

.0 

4.25 

198 

1.2  j 

.0 

2.9 

81 

1.2 

.0 

2.75 

69 

1.2 

.0 

2.46 

48 

1.2 

.0 

2.46 

48 

1.2 

.0 

2.26 

34 

1.2 

.0 

2.4 

44 

1.2 

.0 

2.25 

34 

1.2 

.0 

1.65 

6.8 

1.1 

.0 

1.6 

5.5 

1.1 

.0 

1.6 

3.5 

.0 

1.45 

2.5 

.0 

1.45 

2.5 

.0 
.0 

«i,?^«TSSS^.2?^^*^®^®'^^  '"'^  ^  ^^'^^S  curve  fairly  weU  defined  below  90  sooond-fwt.    His. 
charge  Interpolated  May  1  to  3  and  May  5  to  27.    No  flow  during  August  and  Sentember. 
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PLATTE   RIVER  BASIN.  263 

Monthly  discharge  of  Pass  Creek  near  WalcoU,  Wyo.yfor  1911. 


Month. 


Discharge  In  seoond-teet. 


liaximum.   Minimum.      Mean. 


Run-ofl 
(total  in 
acre-feet). 


Accu- 
racy. 


May 

June 

July 

August 

S4rptember. 


34 
241 

1 


20 

2.5  I 
.0  ' 


26.1 
42.8 
.15 

0 

0 


1,600 
2,550 

9.2 

0 

0 


The  period. 


4,160 


MZDIOnrB  BOW  BIVXB  HXAB  MZDICIHE  BOW,  WTO. 

Location.— At  JTohoflon's  ranch,  in  sec.  7,  T.  20  N.,  R.  79  W.,  14  miles  southwest  of 

Medicine  Bow.    The  nearest  tributary  enters  3  miles  below. 
Becorda  available. — June  4  to  November  4,  1911. 
Drainage  area. — ^Not  measured. 
Gage.— Vertical  staff. 
Channel. — Slightly  shifting. 

Discharge  meaaurementa.— Made  from  bridge  and  by  wading. 
Winter  flow. — Ice  causes  backwater  during  the  winter  months  and  the  records  arc 

discontinued. 
Diversions. — ^Prior  to  July  1,  1912,  there  were  adjudicated  diversions  from  Medicine 

Bow  River  of  230  second-feet,  a  large  portion  of  which  are  above  the  station. 
Accuracy. — Conditions  are  favorable  for  good  results  and  the  estimates  should  be 

reliable. 
Cooperation. — Station  maintained  in  cooperation  with  the  State  engineer  and  with 

Johnson  &  Crownberg. 


IHacharge  meaauremenis 

of  Medicine  Bow  River  near  Medicine  Bow,  Wyo.,  in 

1911. 

Date. 

heigSt. 

Dis- 
charge. 

Date. 

Hydrographer. 

hei^t. 

Dis- 
charge. 

June    4 
13 
23 

Fletcher  and  Whiting. 

R.H.Fletcher 

do 

Feet. 
6.90 
6.87 
6.50 

Sec.-ft. 
676 
637 
492 

June  28 
July  14 
Oct.     8 

J.  A.  Whiting 

R.H.Fletcher 

G.H.Russell 

Fed. 
5.80 
5.05 
5.39 

8n^. 

7.3 

28.0 

haily  gagt  height,  in  feet,  of  Medicine  Bow  River  near  Medicine  Boil\  Wyo.^  for  1911. 

[Mrs.  S.  W.  Johnson,  observer.] 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

6.27 
5.27 
5.27 
5.27 

Day. 

16.... 
17.... 
18.... 
19.... 
20.... 

June. 

July. 

Aug. 

Sept. 

Oct. 

5.52 
5.47 
5.42 
5.42 
5.42 

Nov. 

, 

5.7 

5.76 

5.7 

6.7 

5.6 

5.0 
6.0 
5.0 
4.96 
4.96 

5.22 
5.22 
5.32 
5.32 
5.42 

7.6 
7.8 
7.6 
7.1 
6.9 

6.16 
6.15 
5.15 
5.15 
5.25 

4.8 
4.8 
4.8 
4.75 
4.75 

4.82 
5.32 
5.32 
5.32 
4.92 

2 -- 

1.... 
4.... 

5.... 

*6."5" 
7.2 

6.... 
7.... 
8.... 
9.... 
10.... 

7.2 

7.1 

7.06 

7.8 

6.7 

6.55 
5.45 
5.35 

4.96 
4.95 
4.9 
4.9 
4.9 

"i'si" 

4.82 

4.82 

6.47 
5.72 
5.67 
5.67 
5.62 

21 ... . 
22.... 
'23.... 
24.... 
25.... 

6.9 
6.8 
6.55 
6.45 
6.3 

5.25 
5.25 
5.25 
5.25 
5.2 

4.75 
4.75 
4.75 
4.85 
4.85 

4.92 
4.92 
4.92 
4.92 
4.97 

5.37 
5.37 
5.37 
5.37 
5.37 

11.... 
12.... 
13.... 
14.... 
15.... 

6.96 

5.35 
5.3 
5.25 
5.3 
6.15 

4.9 
4.86 
4.86 

tf 

4.82 
4.82 
4.82 
4.82 
4.82 

5.62 
5.62 
5.57 
5.57 
5.57 

1  26.... 
27.... 
28.... 
29.... 
30.... 
31 

6.15 
6.0 
5.9 
5.8 
5.75 

5.15 

5.15 

5.1 

5.1 

5.05 

5.06 

4.85 
4.85 
4.95 
4.9 

5.07 
5.17 
5.27 
5.27 
5.27 

5.32 
5.32 
5.32 
5.32 
5.32 
5.27 

NoTK.—Channel  dry  Aug.  30  to  Sept.  7. 
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SUBFACB  WATEB  SUPPLY,  1911,  PABT  VI. 


Daily  diKharge,  in 

woorvd-feet, 

of  Mmicvne  S(yw  Rwif  near 

MedieineBow,  Wyo,Jorl9U, 

Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

128 
145 
128 
128 
98 

85 
61 
41 
41 
41 

41 
82 
26 

19 
14 

5.0 
5.0 
5.0 
8.5 
3.5 

3.5 
3.5 
2.0 
2.0 
2.0 

2.0 
1.5 
1.6 
1.5 
1.0 

0.0 
.0 
.0 
.0 
.0 

.0 

.0 

1.2 

1.2 

1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

18 
18 
25 
25 
35 

40 
95 
70 
70 
60 

60 
60 
50 
50 
50 

10 
10 
ID 
10 

16.... 
17.... 
18.... 
19.... 
20.... 

21.... 
22.... 
28.... 
24.... 
25.... 

26.... 
27.... 
28.... 
29.... 
30.... 
81 

1.080 

1.200 

1,080 

790 

680 

680 
626 
496 
445 
372 

304 
240 
200 
162 
145 

14 

14 
14 
14 
26 

26 
26 
26 
26 
19 

14 

14 

10 

10 
7.6 
7.5 

1.0 
1.0 
1.0 
.0 
.0 

.0 
.0 
.0 
1.5 
1.6 

1.5 
1.5 
3.5 
2.0 
.0 
.0 

1.2 
86 
36 
36 

2.6 

2.6 
2.6 
2.6 
2.0 
4.1 

8.5 
16 
28 
28 
28 

42 
35 
28 
28 
28 

22 
22 
22 
22 
22 

16 
16 
16 
16 
16 
10 

2 

3 

4.... 
6.... 

6.... 

7.... 
8.... 
9.... 
10.... 

11.... 
12.... 
13.... 
14.... 
15.... 

680 
845 

845 
790 
762 
1,200 
573 

663 
653 
680 
680 
708 

Note.— Dally  discharge  determined  as  follows:  June  4  to  Sept.  30  from  fiairly  well  defined  rating  curve; 
Oct.  9  to  Nov.  4,  curve  poorly  defined;  Oct.  1  to  8,  by  indirect  method  for  shifting  chan&Bb. 

Monthly  discharge  of  Medicine  Bow  River  near  Medicine  Bow,  Wyo.^  for  1911. 


Month. 

Run-off 
(total  in 
acre-teet). 

.\ocu- 

Mean. 

nicy. 

Juno  4-30 

1,200 

145 

5.0 

36 

95 

145 
7.6 
.0 
.0 
10 

651 
41.8 
1.84 
8.15 
85.1 
«10 
a  10 

34,900 

2,570 

113 

485 

2,  MO 
595 
615 

B. 

July 

B. 

August 

B. 

September. 

B. 

October 

C. 

November 

D. 

December 

■ 

D. 

The  period 

41,400 

a  Estimated. 
AOCK  CREEK  NEA&  ABLnrOTOH,  WTO. 

Location.— At  highway  bridge  in  eec.  25,  T.  19  N.,  R.  79  W.,  1}  miles  upstream  from 
Arlington  post  office;  1  mile  below  the  mouth  of  Overiand  Greek,  the  nearest 
tributary. 

Becords  available. — ^April  22  to  November  4,  1911. 

Draina^  area. — 70  square  miles  (measured  from  Forest  Service  Atlas). 

Gage. — ^Vertical  staff. 

Channel. — Shifting. 

Discharge  measurements. — ^Made  from  bridge. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months  and  the  records  are 
discontinued. 

Diversions. — One  small  ditch  diverts  water  above  the  station  for  irrigation. 

Accuracy. — As  the  channel  shifts  the  estimates  have  been  obtained  by  the  indirect 
method  and  can  be  considered  only  fair  except  for  those  months  when  the  meas- 
urements indicated  no  shift,  when  they  are  probably  good. 

Cooperation. — Station  maintained  in  cooperation  with  the  State  engineer  and  the 
Rock  Creek  Conservation  Co. 

Discharge  measurements  of  Rock  Creek  near  Arlington,  TTyo.,  in  1911. 


Date. 

Hydrographer.  ' 

helX- 

Dis- 
charge. 

Date. 

Hydrographer. 

haS^t. 

Dis- 
chanee. 

liay  26 

June    3 

Fletcher  and  Whiting.. 

.....do 

Fletcher    and    Cum- 
mlngs 

Feet. 
2.80 
3.10 

3.45 
2.60 
2.30 

686 

995 
465 
200 

July    9 

23 
Aug.  22 
Nov.    3 

Fletcher    and    Com- 
mtnn.  x , 

Fett. 

1.00 
1.40 
1.90 
1.30 

See.^. 
96.5 

7 

F.  T.  CummlBgs 

do 

do 

61.8 

28.8 

18 
27 

Fletcher  and  Whittoiff. . 
J.  A.  Whiting 

23.5 
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DaifyyagBhets/ht,  mfett,  of  Rock  Creek  near  AtHn^on,  Wyo.,firr  1911. 
[  Leon  Clearwater,  observer.] 


Day. 

Apr. 

May. 

JuDe. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

1 

1.5 
1.4 
1.4 
1.5 
1.6 

1.6 
1.9 
2.0 
3.4 
2.5 

3.0 
3.3 
3.3 
3.3 
3.3 

2.5 
3.0 
3.7 
3.8 
3.4 

3.3 
3.3 
3.3 

3.4 
3.5 

3.8 
3.9 
3.5 
8.6 
3.9 
3.0 

3.1 
S.4 
3.1 
3.3 
3.3 

3.5 
8.9 
3.6 
3.1 
3.9 

3.8 
3.7 
3.9 
3.0 
3.1 

3.3 
3.6 
3.8 
3.8 
3.0 

3.1 
3.8 
3.6 
8.5 
8.4 

3.3 
3.3 
8.4 
3.5 
8.3 

3.3 
8.1 
1.9 
1.8 
1.8 

1.8 
1.7 
1.8 
1.6 
1.6 

1.6 
1.7 
1.6 
1.6 
1.5 

1.6 
1.6 
1.5 
1.6 
1.6 

1.4 

1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 

1:5 

1.4 

1.4 
1.4 
1.4 
1.8 
1.4 

1.4 
1.3 
1.3 
1.3 
1.4 

1.3 
1.3 
1.3 
1.8 
1.3 

1.3 
1.1 
1.3 
l.l 
1.3 

1.1 
1.3 
1.3 
1.3 
1.3 

1.3 

1.15 

1.1 

1.1 

1.1 
1.3 

1*1 

1.1 
1.3 
1.1 

1:1 

1.3 
1.3 
1.3 
1.4 
1.4 

1.3 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.5 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 

1:J 

1.3 

1.4 

2 

1.4 

3 

1.4 

4 

1.3 

5 

6 

7 

8 

9 

10 

11 

«  12 

13 

14 

IS 

16 

17 

18 * 

19 

20 

21 

22 

1.1 
1.3 
1.3 
1.3 

1.8 
1.4 
1.5 
1.6 
1.5 

2S 

24 

25 

26 

27 

28 

29 

30 

31 

Daily  diaeharge,  in  eeeond-feet,  of  Rotk  Creek  near  ArUngtan, 

Wyo,,  for  1911. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oet. 

Nov. 

1 

73 

57 
57 
73 
89 

89 
148 
171 
394 
335 

171 
326 
326 
258 
868 

385 
380 
430 
490 
394 

358 
236 
358 
394 
335 

400 
560 
385 
380 
560 
080 

690 
950 
090 
770 
860 

1,060 

1,450 

1,160 

690 

590 

530 
400 
600 
700 
780 

1,000 

1,310 

590 

590 

640 

730 
510 
840 
300 
370 

175 
175 
330 
365 
820 

195 
170 
140 
130 
130 

137 
107 
137 
89 
89 

89 
107 
89 
89 
73 

89 
89 
73 
89 
72 

57 
57 
57 
57 
57 

57 
57 
57 
44 
57 
57 

57 
57 
57 
44 

57 

57 
44 
44 
44 

57 

44 
44 

83 
44 
44 

33 
84 
33 
34 
83 

34 
33 
44 

33 
33 

33 
28 
34 
34 
24 
33 

83 
34 
33 
33 
84 

44 

83 
34 
34 

17 

17 
17 
17 
17 
17 

34 
84 

33 
24 
34 

84 
17 
84 
84 
34 

34 

17 
17 
17 
34 

24 
33 
34 
84 
84 

33 
44 
44 

57 
57 

40 
53 
53 
53 
53 

68 
53 
53 
64 
58 

43 
43 
43 
43 
43 

43 
43 
43 
33 

35 

2 

35 

3 

35 

4 

26 

5 

6 

7 

8 

9 

M 

n 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

34 
33 
33 
44 

44 

57 
73 
89 
78 

23 

24 

25 

28 

27 

28 

22 

30 ;.' '    

31 

Note.— DaOy  disdiaige  deCermlned  as  follows:  Apr.  33  to  June  7  and  July  10  to  Oct.  i 
eftned  lating  curve;  June  8  to  July  9  and  Oct'  6  to  Nov.  4,  by  indirect  method  for  shifting 


to  June  7  and  July  10  to  Oct.  5,  from  poorly 
.  bv  indirect  method  for  shiftinc  channels. 


Digitized  by 


Google 


266 


SUBPACE   WATER   SUPPLY,   1911,   PART  VX. 
Monthly  discbarge  of  Rock  Creek  near  ArlingUmj  Wyo.,foT  1911. 


lionth. 


Disohaige  in  seoond-feet. 


Maximum.  MtnimTim ,     Mean, 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


Apr.22-n30.. 

May 

June 

July 

August 

September., 
October 


80 
620 
1,450 
106 
57 
44 
64 


24 
57 
175 
44 
24 
17 
24 


52.0 

282 

643 
88.0 
38.0 
23.8 
43.5 


17,300 
38,300 
5,470 
2,300 
1,420 
2,670 


The  period . 


08,500 


ROCK  CREEK  NEAR  ROCK  RIVER,  WTO. 

Ix>cation.~At  Phelan's  ranch,  in  sec.  6,  T.  20  N.,  R.  76  W.,  1   mile  Boutheast  of 

Rock  River.    No  important  tributary  between  the  station  and  the  mouth,  several 

miles  below. 
Records  available.— March  25  to  December  31,  1911. 
Draina^  area. — ^Not  measured. 
Oage. — ^Vertical  staff. 
Channel: — Shifting. 
Discharge  measurenxents. — Made  from  private  bridge  during  high  water  and  by 

wading  at  ordinary  stages. 
Winter  flow. — Ice  causes  backwater  during  the  winter  months. 
Divertdona. — ^Prior  to  July  1,  1912,  there  were  adjudicated  diversions  from  Rock 

Creek  of  232  second-feet,  and  from  tributaries,  73  second-feet,  chiefly  above  the 

station. 
Accuracy. — ^As  the  channel  shifts  the  estimates  have  been  obtained  by  the  indirect 

method  and  can  be  considered  only  fair. 
Cooperation. — Station  maintained  in  cooperation  with  the  State  engineer  and  the 

Rock  Creek  Conservation  Co. 

Discharge  measurements  of  Rock  Creek  near  Rock  River,  Wyo.,  in  1911. 


Date. 

Hydrographer. 

Gage 
height 

Dis- 
charge. 

Date. 

Hydrographer. 

>;^t. 

Dis- 
charge. 

May  26 

June    2 

8 

17 

Fletcher  and  Whiting.. 

do 

Fletcher  and  Cummlngs 
Fletcher  and  Whiting. . 

Feet. 
1.60 
2.40 
2.80 
3.30 

508 
762 
896 

June  25 

July    8 

22 

Nov.    4 

Whiting  and  Cummlngs 

F.  T.  Cummlngs 

do 

Feet. 
1.60 
.70 
.50 
.80 

"J- 

212 

18.0 

a  10.0 

a  Esthnated. 
Daily  gage  height,  inject,  of  Rock  Creek  n/ear  JfJoct  River,  Wyo.,far  1911. 


[E.E 

.  Clark,  observer.) 

I»y. 

Mar. 

Apr. 

May. 

June. 

Juiy. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

1 

0.8 
.8 
.8 
.7 
.7 

.7 
.6 
.5 
.5 
.5 

0.4 

2.0 
2.3 
2.2 
2.45 
2.5 

2.4 
3.0 
3.0 
2.0 
2.5 

1.2 
1.2 
1.2 
1.2 
1.1 

1.0 

1.0 

1.0 

.0 

.8 

0.2 
.2 

....... 

0.3 
.8 

o.» 

.} 

.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

0.9 

2 

3 

4 

5 

6 

6 .'. 

8 

0 

10 
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Daily  gage  height,  infeetf  of  Rock  Creek  near  Rock  River,  Wyo.,for  1911 — Continued. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

8,p.. 

Oct. 

Nov. 

Dec. 

11 

0.6 

1.0 
1.0 
1.0 

1.1 
1.1 

i.3 
1.4 
1.6 
1.6 
1.5 

1.4 
1.4 
1.4 
1.4 
1.4 

1.6 
1.7 
1.6 
1.6 
1.6 
2.0 

2.0 
2.0 
2.1 
2.1 
2.0 

3.0 
3.3 
3.0 
2.0 
2.0 

2.96 

2.86 

2.0 

1.5 

1.6 

1.5 
1.3 
1.3 
1.2 
1.2 

.8 

0.4 
.4 
.3 
.3 
.2 

.4 
.3 
.2 

0.4 
.4 
.4 
.4 
.4 

.4 
.4 
.3 

0.8 
.8 
8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 

.8 
.8 
.8 
.8 

.9 
.9 
.9 
.9 
.9 

0.9 

12 

13 

14 

15 

16 

17 

IS 

19 

7Q 

0.1 

.1 

.2 
.3 
.3 

.3 

.4 
.4 
.5 
.5 
.5 

.6 
.6 
.6 
.6 
.6 
.6 

21 

22 

23 

24 

25 

1.3 

1.3 
1.4 
1.5 
1.3 
1.0 
.8 

26 

27 

28 

29 

30 

.2 
.2 

31 

NcvrE.— Channel  dry  July  36-29  and  Aug.  29  to  Sept.  25.    River  frocen  over  Nov.  2  to  Dec.  81. 
heights  were  read  to  top  of  ice  and  do  not  represent  the  discharge. 

Daxty  discharge,  in  eeco/nd-futy  of  Rock  Creek  near  Rock  River ^  Wyo.^for  1911, 


Gage 


D«y. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

, 1 

37 
37 
37 
26 
26 

25 
15 
8 
8 
8 

3 

8 
3 
3 
8 
3 

3 

3 

3 

16 

37 

67 
67 
67 
85 
85 

127 

151 
176 
176 
176 

151 
151 
151 
151 
151 

202 
229 
190 
190 
230 
360 

383 
515 
470 
584 
607 

560 
857 
857 
800 
580 

360 

360 
380 
380 
340 

780 
900 
305 
330 
330 

780 
730 
870 
200 
210 

210 
140 
140 
120 
120 

110 
110 
110 
110 
90 

67 
67 
67 
51 
37 

37 
45 
45 
30 
30 

37 
37 
52 
37 
85 

25 
25 
25 
25 
7 

4 
4 
7 
11 
11 

11 
11 
11 
11 
11 

11 
11 

7 
7 

4 

11 
25 
25 
25 
25 

25 
25 
17 
17 
11 

11 
7 

4 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

1 
1 

4 
7 
7 

7 
7 
7 
11 
11 

7 
7 
7 
11 
11 

11 
11 
11 
11 
11 

11 
11 
7 

7 
7 

11 
11 
17 
17 
17 

17 
17 

17 
17 
17 
25 

25 

2 ' 

3 ' 

4 ' 

5 

! 

7 1 

8 ' 

9 

10 

n 1 

12 

13 

11 

15 '-- 

16 

17 

18 

19 

30 

21 

22 

23 

24 

25 

127 

m 

161 
176 
127 
67 
37 

26 

27 

28 

29 

30 

31 

Note.— Dafly  discharge  determined  as  follows:  June  3-8  and  July  23  to  Nov.  1,  from  fairly  well  defined 
rating  curve;  Mar.  25  to  May  26  ttom  a  poorly  defined  rating  curve;  all  other  periods  hy  indirect  method 
for  »nif^fng  (flannels. 
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MonOily  diMcharffe  of  Rock  Cnek  near  Rock  River,  Wyo.Jor  1911. 


Month. 

DtadMOBeln  aeoond-feet. 

Ba]H>ff 
(total  in 

aei<»4Betj. 

Wg^irm^TH- 

If  JTtifniiTn  ■ 

Mean. 

If  areh  85-31 

170 
87 
360 

goo 

110 

25 

7 

25 

37 

1 

3 
120 

4 
0 
0 
7 

116 

8.9 

110 

457 

43.2 

1L6 

.7 

XL  8 

1,610 

April 

$») 

SC^i;:                             .      ... . 

6,760 

jSe::::::::::::::::.:...: : 

27,  »i 

July 

2.6611 

August 

7U 

42 

October 

7» 

The  period 

40,  no 

BOZXLDBa  CRBXK  HXAK  OA&EYHU&ST,  WTO. 

Location.— -At  highway  bridge  in  sec.  7,  T.  33  N.,  R.  73  W.,  1  mile  aouth  of  Carey- 
hurst.  No  tributary  between  the  station  and  the  mouth,  1  mile  below.  The 
nearest  tributary  is  a  small  stream  about  2  miles  above. 

Records  available.— May  17  to  October  31,  1911. 

Drainage  area. — Not  measured. 

Oage.— Vertical  staff. 

Channel. — Data  too  meager  to  determine. 

Discharge  meaMirementa. — ^Made  from  bridge. 

DiveralonB. — Prior  to  July  1,  1912,  there  were  adjudicated  diversions  from  Boxelder 
Creek  of  51  second-feet,  and  from  the  tributaries,  46  second-feet.  All  these  diver- 
sions are  above  the  station. 

Accuracy. — ^As  only  three  discharge  measurements  have  been  made  the  estimates  of 
flow  can  be  considered  only  fair. 

Cooperati<m.— Station  maintained  in  cooperation  with  the  State  engineer. 

Discharge  meaewrements  of  Boxelder  Creek  near  Careykurst,  Wyo.,  in  1911. 


Date. 

Hydrographer. 

he^t 

Dis- 
change. 

May  18 
June  21 

R.H.  Fletcher 

Feet. 
3.00 
2.81 
2.06 

'"t 

E.O.Christiansen 

800 

Got.    13 

O.II.  RiLSsell 

2.7 

Daily  gage  heighij  in  feet,  of  Boxelder  Creek  near  Careyhuret^  Wyo.  ^  for  1911. 
[  R.  D.  Moffett.  observer.] 


Day. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

D.y. 

May. 

June. 

July. 

Au,. 

Sept. 

Oct. 

1 

2.6 
2.0 
2.55 
2.35 
2.25 

2.15 

2.1 

2.1 

2.2 

2.15 

2.1 
2.0 
2.0 
2.0 
2.0 

2.26 

2.1 

2.05 

1.05 

1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.0 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

2.0 
1.95 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.95 
1.9 

1.9 
1.9 
2.05 
2.05 
2.06 

2.0 
2.0 
2.0 
2.0 
2.1 

16 

2.5 
3.15 
2.9 
2.75 
2.75 

2.8 

2.75 

2.7 

2.65 

2.6 

2.6 

2.5 

2.45 

2.85 

2.3 

1.9 
1.9 
2.0 
2.0 
2.0 

2.3 

2.1 

2.05 

1.95 

1.9 

1.9 
1.9 
1.9 
1.9 
1.9 
1.0 

1.9 
1.9 
1.9 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.9 

1.9 
1.0 
1.0 
1.9 
1/9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

2.1 

2 

17.... 
18.... 
19.... 
20.... 

21.... 
22.... 
23.... 
24.... 
25.... 

26.... 
27.... 
28.... 
29.... 
30.... 
31.... 

3.0 
3.0 
3.0 
3.0 

2.9 
2.9 
2.8 
2.7 
2.65 

2.6 
2.6 
2.6 
2.6 
2.6 
2.6 

2.1 

3.   .. 

2.2 

4 

2.2 

5 

2.2 

'6 

2.2 

7 

2.2 

8 

2.2 

0 

2.2 

10.... 

2.3 

11   ... 

2.3 

12 

2.3 

13 

2.3 

14 

X3 

16 

2.3 

2.3 

Digitized  by 


Google 


PLATTE   RIVEB  BASIN.  269 

Dtdhf  diteharge,  in  second-feet,  ofBoxelder  Creek  near  Careykuni,  Wyo^,for  t^U. 


Di^. 

K«y. 

Jqim. 

July. 

Aug. 

Sept. 

Oot.   1 

Day. 

Ki^r. 

JUM. 

July. 

Aug. 

B«pt. 

OH. 

I 

54 
64 
48 
26 
16 

7.8 
4.5 
4.5 
11 
7.8 

4.6 
1.5 
1.6 
1.5 
1.6 

16 

4.6 

3.0 

.8 

.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

0.0 
.0 
.0 
.0 
.0 

1.5 
.8 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

0.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

0.0 
.0 
.0 
.8 
.0 

.0 

.0 

3.0 

3.0 

3.  a 

1.5 
1.5 
1.5 
1.5 
4.5 

16 

42 

126 
92 
72 
72 

79 
72 
66 
60 
64 

64 

42 
36 
26 
20 

0.0 
.0 
1.5 
1.5 
1.6 

20 

4.6 

3.0 

.8 

.0 

.0 
.0 
.0 
.0 
.0 
.0 

0.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 
.0 

0.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

4.5 

2 

17.... 
18.... 
19.... 
20.... 

21.... 
22.... 
28.... 
24.... 
25.... 

26.... 
27.... 
28.... 
29.... 
30.... 
31.... 

106 
105 
105 
105 

92 
92 
79 
66 
60 

64 
64 

64 

54 
54 

54 

4.6 

3 

11 

4 

11 

5 

11 

6 

11 

7 

11 

1.... 
9 

U 
11 

10 

20 

u 

20 

U 

20 

13 

20 

14 

20 

15 

20 

20 

Note.— Daily  diachaige  determined  from  a  flUriy  well-defined  rating  curve. 

Monthly  diecharge  of  Boxelder  Creek  near  Caryhursi,  Wyo,,for  1911. 


Month. 

DisdHuve  in  seoend-feet. 

Run-off 
(total  in 
aore.feet). 

Accu- 

Vfnfntpni 

Mean. 

racy. 

May  17-31 

106 
126 
20 
1.6 
.0 
20 

64 
1.5 
.0 
.0 
.0 
.0 

76.5 
38.6 
1.84 
.07 
.00 
7.92 
«12 
a8 

2,260 

2,300 

113 

4.3 

.0 

487 

714 

492 

C. 

j™ 

C. 

July 

September.'.'.'.' ! '. 

October 

C. 
C. 
C. 
C. 

D. 

December 

D. 

The  period 

1 

6,360 

'^                                                                        1                   1 

>  Estlraat^l. 


LA&AMIB  &IVBK  AT  OLEHDEVBT,  COLO. 


Locatioii. — ^At  highway  bridge  one-eighth  mile  weet  of  Glendevey  in  sec.  36,  T.  10  N., 
R.  76  W.,  in  the  Medicine  Bow  National  Forest;  Mclntyre  Creek  enters  a  short 
distance  below  and  Spring  Creek  above. 

Beoords  availaUle.— June  24, 1904,  to  October  31, 1906;  August  18, 1910,  to  Novem- 
ber 30, 1911. 

Brama^^  area. — 102  square  miles  ^  (measured  from  Clason's  1911  sectional  map  of 
Colorado). 

Gage. — ^Automatic  gage  installed  by  the  State  engineer  November  17, 1910,  replaced 
vertical  staff  previously  used.    The  datum  of  the  gages  has  remained  constant. 

ChajuieL — Permanwit. 

Diaeharge  m  eawireTnentii. — ^Biade  from  cable  at  bridge  during  high  water  and  by 
wading  at  oidiaary  stagesv 

Wmter  flow. — Ice  causes  backwater  during  the  winter  months. 

DivenriMiB. — ^There  are  court  decrees  for  diveraions  of  65  second-feet  from  Laramie 
River  above  the  station  and  for  749  second-feet  from  tributaries  entering  above. 
Of  this  latter  amount  688  second-feet  are  for  diversion  into  the  Cache  La  Poudre 
basin. 

1  Revised  since  previous  reports. 
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Aocaxacy. — Conditions  are  tiivorable  for  exceUent  results,  and  the  estimates  flhould 
be  reliable. 

Cooperation. — Since  its  reeetablishment  the  station  has  been  maintained  in  coopera- 
tion with  the  State  engineer  and  the  United  States  Forest  Service. 

Discharge  measurements  of  Laramie  River  at  Glendevey,  Colo.,  in  1911, 


Date. 

Hydrographer. 

be^t. 

DLv 
charge. 

Data. 

Hydrographer. 

Gaee 
height. 

Dis- 
charje. 

May  14 

July  8 
18 
23 

Aug.  18 

C.  E.  Turner 

Feet. 
2.90 
2.78 
2.30 
2.35 
2.00 

232 
88.2 
96.0 
36.1 

Aug.  20 
Sept.  17 
Oct.     7 

18 

C.  E.  Turner 

Fta. 
2.04 
1.84 
2.12 
1.95 

Stc.-fi. 
41  4 

do 

do 

do 

do 

do 

do 

23.1 
53.4 

aai 

Daily  gage  height,  in  feet,  of  Laramie  River  at  Glenndevey,  Colo.,  for  1911. 
[Albert  L.  FaJrhuret,  observer.] 


Day. 

Jan, 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

1.76 
1.8 
1.9 
1.85 
1.75 

1.85 
1.8 
1.7 
1.65 
1.65 

1.6 
1.7 
1.8 
1.7 
1.7 

1.7 
1.7 
1.75 
1.7.5 
1.7 

1.7 
1.7 
1.76 
1.75 
1.75 

1.75 
1.8 
1.85 
1.8 
1.73 
1.65 

1.6 
1.6 
1.7 
1.8 
1.8 

1.75 
1.7 
1.6 
1.65 
1.75 

1.8 
1.75 
1.6 
1.6 
1.6 

1.55 
1.75 
1.85 
1.7 
1.6 

1.6 
1.6 
1.6 
1.65 
1.7 

1.65 
1.6 
1.6 

1.8 
1.8 
1.7 
1.75 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
2.0 
1.95 
1.95 

1.8 
1.75 
1.8 
1.8 
1.8 

1.8 
1.8 
1.7 
1.8 
1.85 

1.9 
1.8 
1.8 
1.9 
1.85 
1.7 

1.85 
1.0 
1.95 
1.95 
1.9 

1.9 
1.75 
1.8 
1.9 
1.9 

1.9 
1.85 
1.76 
1.65 
1.7 

1.85 
2.0 
1.95 
2.05 
2.0 

2.1 
2.2 
2.1 
2.1 
2.25 

2.3 
2.3 
2.25 
2.2 
2.2 

2.3 
2.25 
2.25 
2.3 
2.6 

2.5 

2.65 

2.85 

3.0 

2.9 

2.65 
2.7 
2.8 
2.85 
3.06 

3.15 

3.15 

3.1 

2.85 

2.6 

2.6 
2.6 
2.65 
2.85 
2.9 

2.85 
3.0 
3.0 
3.05 
3.05 
3.16 

3.25 
3.36 
3.26 
3.25 
3.3 

3.3 
3.45 
3.35 
3.65 
3.25 

8.2 
3.2 
3.2 
3.26 
3.4 

3.6 
3.5 
3.3 
3.2 
3.4 

3.8 
3.7 
3.7 
3.6 
3.2 

2.9 
2.9 
2.75 
2.7 
2.65 

2.6 

2.86 
2.86 
2.9 
2.86 

2.85 
2.85 
2.7 
2.7 
2.45 

2.3 
2.25 
2.35 
2.55 
2.4 

2.35 

2.35 

2.3 

2.46 

2.36 

2.3 
2.26 
2.36 
2.3 
2.25 

2.25 
2.25 
2.26 
2.2 
2.16 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.06 
2.06 
2.0 
2.0 
2.0 

2.05 
2.05 
2.0 
2.0 
1.96 

1.96 
2.0 
2.0 
2.06 
2.0 

2.06 
2.0 
2.16 
2.0 
2.0 

1.06 
1.0 
1.0 
1.9 
1.85 
1.85 

1.9 
1.9 
1.9 
1.95 
1.9 

1.96 
1.0 
1.9 
1.9 
1.85 

1.8 
1.8 
1.8 
1.85 
1.9 

1.85 
1.85 
1.8 
1.85 
1.85 

1.86 
1.9 
2.16 
1.06 
1.9 

1.85 
1.9 
1.06 
1.05 
2.05 

2.3 

2.16 

2.1 

2.06 

2.15 

2.3 

2.25 

2.2 

2.1 

2.06 

!:S 

1.9 
1.7 

1.85 
1.95 
1.9 
1.9 
1.9 

1.9 
1.9 
1.0 
1.9 
1.8 

1.75 
1.8 
1.8 

1.8 
1.75 
1.75 

1.7 

2 

1.73 

3 

1.75 

4 

1.8 

5 

1.8 

6 

1.7S 

7 

1.S5 

8 

1.85 

9 

l.S 

10 

1.9 

11 

1.9 

12 

1.9 

13 

1.9 

14 

1.85 

15 

1.85 

16     

1.9 

17 

1.85 

18         

1.85 

19 

1.85 

20 

1.8 

21 

1.8 

22 

1.75 

23 

l.S 

24 

1.75 

25 

l.S 

26 

l.S 

27 

1.7 

28 

29 

.TO 

31 

DaiUj  discharge,  in  second-feet,  of  Laramie  River  at  Glendevey,  Colo.,  for  1911. 


Day. 

Ian. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

16 
19 
26 
22 
16 

22 
19 
14 
12 
12 

10 
10 
14 
19 
19 

16 
14 
10 
12 
10 

10 
19 
14 
16 
19 

19 
19 
19 
19 

19  1 

22 

26 
31 
31 
26 

26 
16 
19 
26 
26 

84 
74 
74 

84 
135 

135 
184 
264 
3.^2 

461 

517 
461 
461 

488 

488 
576 
517 
705 
461 

166 
264 
264 
285 
264 

264 
264 
201 
201 
122 

40 

49 
49 
49 
49 

42 

42 

36 
36 
36 

26 

26 
26 
31 
26 

31 
26 
26 
26 

22 

84 
57 
49 
42 
57 

84 
74 
65 
40 
42 

14 

2 

1« 

3 

1« 

4 

19 

5 

19 

6 

16 

7 

22 

8 

22 

9 

32 

10 

» 
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Daily  diadiarffe,  in  woomdrfui,  of  Lananit  River  at  Qlmdeoeyy  Colo,  ^  for  19/i— Contd. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

11 

10 
14 
10 
14 
14 

14 
14 
16 
16 
14 

14 
14 
16 
16 
16 

16 
19 
22. 
19 
16 
12 

19 
16 
10 

8 
8 

9 
16 
22 
14 
10 

10 
10 
10 
12 
14 

12 
10 
10 

19 
19 
36 
31 
31 

19 
16 
19 
10 

19 

19 
19 
14 
19 
22 

26 
19 
19 
26 
22 
14 

26 
22 
16 
12 
14 

22 

36 
81 
42 
36 

49 
65 
49 
49 

74 

84 
84 
74 
65 
65 

184 
201 
242 
264 
357 

406 
406 
382 

264 
166 

135 
166 

184 
264 
285 

264 
332 
332 

367 
357 
408 

434 
434 
434 
461 
546 

606 
606 
488 

434 

646 

812 
740 
740 
670 
434 

285 
285 
222 
201 
184 



84 
74 
96 
150 
108 

96 
96 
84 
122 
96 

84 
74 
96 
84 
74 

74 
74 
74 
65 
67 
49 

42 
42 
36 
36 
31 

31 
36 
36 
42 

36 

42 
36 
67 
42 
36 

31 
26 
26 
26 
22 
22 

19 
19 
19 
22 
26 

22 
22 
19 
22 
22 

22 

26 
57 
31 
26 

22 
26 
31 
31 
42 

31 
26 
26 
26 
14 

22 
31 
26 
26 
26 

26 
26 
26 
26 
19 

16 
10 
10 
10 
16 

26 

12 

26 

13 

26 

n 

22 

15 

22 

16 

26 

17 

22 

18 

22 

19 

22 

20 

10 

21 

19 

22 

16 

23 

19 

24 

16 

25 

19 

28 

10 

27 

14 

28 

15 

29 

15 

30 

15 

31 

Note.— Dally  dlsdharge  determlnedfrom  a  rating  curve  well  defined  between  5  and  460  seoond-feet . 
charge  estimated  Nov.  27  to  30.    Ice  present  Nov.  27  to  Deo.  31. 

Monthly  dlKharge  of  LaramU  River  at  GUndevey,  Colo.,  for  1911. 
[Drainage  area,  102  square  mfles.) 


Dis- 


Month. 

Discharge  in  seoond-feet. 

Riin^off 
(total  in 
acre-feet). 

Accu- 

Maximum. 

Mean. 

racy. 

January .           - 

26 
22 
36 

10 
8 
14 

16.2 
12.0 
20.3 

008 

607 

1,250 

2,310 

15,100 

20,200 

8,140 

2,320 

1,570 

2,150 

1,170 

738 

A. 

FebniaiT    

A. 

iSSS!7:::::::::::;:::::::::::::::::. :::::::.:.:: 

A. 

April 

84  1             12      i         38.8 
408                74      :        240 

A. 

mK:::;::.:.: 

A. 

Jnne 

812  1            184 
285  '              40 
57               22 
67                10 
84               14 
26               14 

400 
132 

37.8 

26.4 

35 

10.7 

A. 

Jnly 

A. 

August 

A. 

S^tember 

A. 

October...         

A. 

November. 

A. 

Tkipftniber                ■  ....... 

«12 

D. 

Tbt^yftflT                   

812 

8. 0  1          08. 0 

66,600 

a  Estimated. 


TA^AMTK  BIVZB  HXAB  JBLK.  WYO. 


Location.— At  highway  bridge  in  aec.  15,  T.  12  N.,  R.  77  W.,  4  milefl  south  of  Jelm 
post  office,  one-fourth  mile  below  the  Colorado- Wyoming  line. 

BeeordJi  available.— May  7  to  November  30, 1911.  From  June  22, 1904,  to  October 
31,  1905,  a  station  was  maintained  at  Decker's  ranch,  half  a  mile  south  of  the 
State  line.  The  records  at  the  two  statioim  are  practically  comparable  bs  there 
are  no  tributaries  nor  diversions  of  any  amount  between. 

Drainagre  area. — 365  square  miles  (Clason's  1911  sectional  map  of  Colorado). 

Gage. — In  1911  an  automatic  recording  gage  was  installed  by  the  State  engineer  of 
Colorado.    This  is  referred  to  the  same  datum  as  the  vertical  staff  used  at  first. 

Chazinel. — Practically  permanent. 

Diflchax]ge  measurements. — Biade  from  bridge. 
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Winter  flow.— Ice  causea  backwiiter  ducing  the  wmter  moiitb»  and  thia  nooidA  aw 

discontinued. 
DivezBions. — Between  this  station  and  that  at  Glendevey,  Colo.,  there  are  court 

decrees  for  diversions  of  236  second-feet  from  Laramie  River  and  204  second-feet 

from  intervening  tributaries.    These  diversions  are  all  in  Colorado. 
Accuracy. — Conditions  are  favorable  for  accurate  rasults,  and  the  estimfttee  should  be 

excellent. 
Cooperation. — Station  maintained  in  cooperation  ¥dth  the  State  engineers  of  Colo- 

radcTand  Wyoming. 

D%9charge  mea$urements  of  Laramie  River  near  Jelm,  Wyo.f  in  1911. 


Date. 

Hydrographer. 

Oace 

iMBjJht. 

cbarge. 

Date. 

Hydrographer. 

hei^t 

Dis- 
charge 

iCay    7 

15 

FletcherandKingdon 
C.  E.  TuTDer 

Feet. 
2.16 
2.60 
3.00 
2.80 
2.35 
1.76 
1.99 

^«-4 

677 
1,060 
890 
666 
226 
309 

20 
Aug.  19 

22 
Sept.  19 
Oot.     8 

0.  E.  Turner 

Feet. 
1.83 
1.60 
1.60 
L14 
1.19 
1.00 
1.31 

aec,-ft. 
254 

R.H.rietch«r 

C-  E.  Turner 

197 

June   6 

B.H.Fletcher 

do 

do 

C.  E.  Tuiuer 

182 

15 

do 

65.2 

24 

.July  10 

14 

do 

B.S.Clayton 

C.  E.  Turner 

75.1 
45.9 

do  . 

93.0 

Daily  gage  height^  in  feet,  of  Laramie  River  near  Jelm,  Wyo.,/or  1911. 
[aCra.  C.  D.  Oviatt,  obeerrer.) 


Day. 


May. 


7. 

8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
26. 

26. 
27. 
28. 
29. 
30. 
31. 


2.15 
2.35 
2.50 
2.60 

2.20 
2.20 
2.40 
2.55 
2.66 

2.70 
2.75 
2.80 
2.70 
2.50 

2.39 
2.25 
2.26 
2.46 
2.60 

a75 

2.55 
2.55 
2.60 
2.65 
2.75 


June. 


2.80 
2.M 
2.00 
2.85 
2.96 

2.90 
2.85 
2.95 
8.15 
2.80 

2.75 
2.75 
2.70 
2.70 
2.70 

8.00 
3.00 
2.65 
2.55 

2.85 

2.86 
2.75 
2.50 
2.40 
ZZO 

2.16 
2.06 
2.00 
1.95 
1.90 


July. 


1.85 
2.30 
2.30 
2.10 
2.20 

2.20 
2.06 
2.00 
1.86 
L70 

1.40 
1.60 
1.55 
1.85 
1.70 

1.60 
1.66 
1.60 
1.55 
1.60 

1.66 

1.60 
1.55 
1.60 
1.46 

L46 
1.40 
1.40 
1.40 
1.35 
1.36 


Aug. 


1.30 
1.30 
1.30 
1.30 
1.30 

1.26 
1.20 
1.20 
1.16 
1.20 

1.25 
1.30 
L20 
LIO 
LOO 

1.10 
1.20 
1.20 
1.15 
1.15 

1.20 
1.20 
1.35 
1.29 
1.16 

1.16 
1.06 
1.00 
1.06 
1.00 
1.09 


Sept. 


1.00 
LOO 
LOO 
L06 
L06 

LOO 
LOO 
LOO 
LOO 
LOO 

.95 
.96 
.96 
.95 
LOO 

LOO 
LOO 
LOO 
.96 
.95 

LOO 
LOO 
L16 

Lao 

LOO 

.91 
.90 
.90 
.90 
LOO 


Oct. 


L30 
L30 
L15 
LIO 
L» 

L45 
L36 
L25 
L20 
L20 

L90 
L15 
LIO 
LM) 
L16 

LIO 
L15 
L15 
LIO 
LIO 

L16 
L15 
LIO 

Lie 

klO 

Ll<^ 

L15 
LIO 
LIQ 
LIO 
Llj9 


Not. 


LOS 
LOS 
LIS 

Lao 

L20 
LSI 

1:1 

L3Q 
L30 

LOS 
1.19 

i.ie 

1.26 


NOTB.— Qage  heights  distorted  by  ioe  Not.  15  to  Dec.  3L 
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DotZy  dueharge^  in  seoond-feet,  of  Laramie  River  near  Jelm^  Wyo.,for  191 L 


Day. 


May. 


Jane. 


July. 


Aug. 


Sept 


Oct 


Nov. 


1.. 
2.. 
3.. 

4.. 
5.. 

6.. 
7.. 
8.. 
9. 
10. 

13. 
14. 

15.. 

16. 
17. 
18. 
19. 

ao. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


387 
497 
602 
666 

412 
412 
627 
628 
700 

746 
790 
833 
760 
610 

486 
468 
460 
600 
706 

820 
670 
673 
712 
768 
833 


877 
965 
970 
972 
1,020 

978 

933 

1,020 

1,210 


846 
846 
808 

803 


1,070 

1,070 

766 

090 


983 

846 
663 
683 
616 

425 
870 
346 
323 
800 


278 
499 
488 

378 
428 

423 

348 
323 
260 
207 

118 
146 
160 
260 
198 

194 
205 

184 
165 
175 

160 
175 
160 
145 
132 

132 

118 
118 
118 
106 
106 


04 
94 
94 
94 
94 

84 
74 
74 
66 
74 

84 
94 
74 
56 
43 

66 
74 
74 
66 
66 

74 

74 
106 
74 
66 

65 
50 
43 
50 
43 
43 


04 
94 
66 
56 

74 

132 
106 
84 
74 
74 

74 

66 
56 
66 
65 

66 
65 

66 

66 
56 

66 
65 

56 
56 

56 

56 
65 
66 
56 
56 
56 


60 
50 
66 
74 

74 

04 
04 

84 
74 
74 

60 
66 
66 

00 
00 

60 
00 
00 
60 
00 

00 
66 
66 
66 
66 

66 
66 
66 
66 
66 


Non.— Dally  diKharge  determined  from  two  rating  enryei  well  deflned  between  26  and  1,260  seoond- 
fe0t:  indirect  method  for  ahifting  channels  wae  used  from  May  16  to  June  6,  June  26  to  July  10,  and  July 
15-20;  diBdiaige  estimated  Nov.  16  to  aOi    loe  present  Nov.  16  to  Deo.  81. 

Monthly  dieeharge  of  Laramie  River  near  Jelmt  Wyo.,f€r  1911. 
(Drainage  area,  366  square  miles.] 


Run-off. 

Month. 

U&-r|mnm 

Ifiwlmnm. 

Mean. 

Per 
square 
mile. 

Depth  in 

inches  on 

drainage 

area. 

Total  in 
acre-fBet. 

Acco. 
racy. 

May  7-^1 

833 
1,210 

492 
106 

74 
132 

04 

387 
300 
106 
43 
S3 
66 
50 

620 

792 

223 
71.4 
43.1 
68.1 
62.3 
a60 

1.72 
2.17 
.611 
.196 
.118 
.187 
.171 
.137 

1.60 
2.42 
.70 
.23 
.13 
.22 
.19 
.16 

81,200 
47,100 
13,700 
4,390 
2,660 
4,180 
3,710 
3,070 

A. 

Jane 

A. 

July 

A. 

Aogost 

A. 

September 

A. 

October 

A. 

November ...... 

B. 

IDwrnibw      

D. 

The  period 

110,000 

a  Esthnated. 


8173*'— wsp  306—14- 


-18 
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SXTBFAOE   WATBB   SUPPLY,  1911,   PABT  VI. 


ULRAMJE  BIVBR  AT  WOODS  LAITDZirO,  WTO. 

Location. — ^At  highway  bridge  at  Woods  Landingi  in  sec.  11,  T.  13  N.,  R.  77  W.,  a 
short  distance  below  the  mouth  of  Wood  Creek,  the  nearest  tributary. 

Records  available.— May  7  to  November  11,  1911.  During  1889,  1890,  and  1891  a 
station  was  maintained  at  Woods  Landing  by  the  State  engineer,  and  the  results 
were  published  in  his  reports.  From  April  12,  1896,  to  September  30,  1900,  a 
station  was  maintained  at  a  point  400  feet  above  the  present  site,  and  as  no  streanis 
intervene  nor  ditches  divert  water  the  records  at  the  two  points  are  comparable. 

Draina^s^  area. — Not  measured. 

Gage. — ^Vertical  staff;  no  determined  relation  between  present  gage  and  gagee  used 
prior  to  1900. 

Channel. — A  short  distance  below  the  bridge  there  is  a  diversion  dam  which  is  the 
control  point  for  the  station.  As  this  dam  is  not  permanent  conditions  are  some- 
what changeable. 

Discharge  nxeasurenxents. — ^Made  from  bridge  during  high  stages  and  by  wading 
at  ordinary  stages . 

Winter  flow. — Ice  causes  backwater  during  the  winter  months  and  the  records  are 
discontinued. 

Diversions. — ^Practically  no  water  is  diverted  between  the  stations  near  John  and 
Woods  Landing. 

Cooperation. — During  1911  station  was  maintained  in  cooperation  with  the  State 
engineer. 

Discharge  measxirements  of  Laramie  River  at  Woods  Landing^  ^o.,  in  1911. 


Date. 

llydrographer. 

Oafje 
height. 

Difl. 
charge. 

Date. 

Hydrographer. 

M«E1 

Dis- 
charge. 

May    7 

Fletcher  and  Kingdon. 
R.K.  Fletcher 

Feet. 
2.35 
2.74 
2.54 

8ee.-ft, 

427 

1,060 

927 

June  24 
July  15 
Oct.     9 

R.  K.  Fletcher 

Feel, 
2.14 
1.54 
1.06 

"t^' 

JUIM^n      ^ 

do 

G.H.Russell 

196 

15 

do 

84.5 

Daily  gage  height,  in/eet^  of  Laramie  River  at  Woods  Landing,  Wyo,,far  1911, 
[Bessie  Summers,  observer.] 


Pay." 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

2.80 
2.82 
2.80 
2.78 
2.92 

2.86 
2.96 
3.06 
3.12 
2.76 

2.76 
2.58 
2.68 
2.60 
2.58 

2.76 
3.20 
2.66 
2.42 
2.62 

1.55 
1.62 
1.90 
1.90 
1.86 

1.90 
1.90 
1.86 
1.76 
1.68 

1.42 
1.60 
1.66 
1.72 
1.58 

1.58 
1.70 
1.78 
1.72 
1.62 

1.58 
1.60 
1.42 
1.40 
1.40 

1.48 
1.40 
1.36 
1.30 
1.20 

1.82 
1.38 
1.32 
1.28 
1.20 

1.30 
1.40 
1.36 
1.30 
L20 

1.05 
1.02 
1.10 
1.20 
L26 

1.15 
1.10 
1.10 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
LIO 

1.10 
1.10 
1.10 
1.00 
1.00 

1.S2 
1.92 
1.82 
1.68 
1.58 

1.68 
1.78 
1.62 
1.75 
1.68 

1.42 
1.46 
1.40 
1.40 
1.40 

1.36 
1.45 
1.46 
1.68 
1.46 

1.35 

2 

1.22 

8 

1.20 

4 : 

1.18 

6 

1.62 

6 

1.75 

7 

2.30 
2.60 
2.70 
2.66 

2.28 
2.18 
2.36 
2.52 
2.72 

2.76 
2.80 
2.76 
2.75 
2.60 

1.62 

8     

1.52 

9 

1.42 

10 

1.26 

11 

1.34 

12 

13 

14 

16 

16 

17 

18 

19 

20 
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PLATTE   BIVEB  BASIN.  275 

Daily  gage  height,  in  feet,  of  Laramie  River  at  Woods  Landing,  Wyo.,for  1911— -Contd. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

21 

2.40 
2.30 
2.32 
2.52 
2.05 

2.78 
2.00 
2.58 
2.68 
2.05 
2.75 

2.92 
2.08 
2.48 
2.16 
2.36 

2.00 
1.90 
1.85 
1.80 
1.75 

1.60 
1.42 
1.32 
1.38 
1.32 

1.32 
1.65 
1.65 
1.65 
1.65 
1.55 

1.30 
1.38 
1.70 
1.52 
1.32 

1.35 
1.35 
1.30 
1.22 
1.12 
1.10 

1.00 
1.00 
1.00 
1.68 
1.55 

1.25 

1.10 
1.30 
1.24 
1.32 

1.30 
1.65 
1.86 
1.45 
1.40 

1.42 
1.42 
1.46 
1.48 
1.42 
1.40 

22 

23 

U 

25 

28 

27 

28 

29 

30 

31 

Daily  discharge,  in  seeond-feet,  of  Laramie  River  at  Woods  Landing,  Wyo.,for  1911. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

1,060 
1,090 
1,060 
1,060 
1,180 

1,170 
1,260 
1,340 
1,410 
1,090 

1,090 
943 
943 
960 
043 

1,090 

1,480 

1,000 

811 

892 

1,230 

1,030 

859 

505 

755 

480 
410 
375 
340 
310 

200 
236 
410 
410 
876 

410 
410 
375 
810 
269 

139 
175 
200 
292 
215 

216 
280 
328 
292 
236 

176 
139 
98 
96 
75 

75 
215 
216 
216 
215 
195 

165 
140 
110 
100 
100 

186 
100 
70 
60 
46 

66 
80 
66 
56 
46 

60 
80 
70 
60 
46 

60 
80 
180 
100 
55 

60 
60 
50 
40 
35 
32 

30 
28 
32 
40 
46 

85 
23 
23 

18 
18 

18 
18 
18 
18 
23 

23 
23 
23 
18 
18 

18 
18 
17 
110 
70 

34 
29 
37 
33 
31 

170 
220 
170 
115 
80 

80 
200 

70 
110 

86 

42 
45 
40 
40 
40 

30 
45 
46 
62 
45 

32 
78 
162 
45 
40 

42 
42 

45 
48 
42 

40 

36 

2 

26 

3 

25 

4 

24 

6 

70 

6 

110 

7 

410 
550 
710 
670 

335 
386 
406 
620 
780 

810 
906 
865 
866 
660 

580 
656 
570 
730 
835 

045 
890 
836 
920 
890 
P76 

70 

g 

53 

9 

42 

10 

29 

11 

35 

12 

13 

14 

15 

16 

17 

18 

19 

20 



21 

22 

23 

24 

25 

M 

20 

27 

28 

29 

30 

31 

Note.— Dafly  diaobarge  determined  as  follows:  May  7  to  June  6  and  July  16  to  Oct.  7,  by  indirect  method 
Ibr  shifting  channels;  June  6  to  July  15  and  Oct.  8  to  Nov.  U,  from  fairly  well-deflned  rating  curves. 

Monthly  discharge  of  Laramie  River  at  Woods  Landing,  Wyo.,for  1911. 


Month. 

Run-off 
(total  in 
acre-feet). 

Accu- 

Minimum. 

Mean. 

racy. 

]£sy7-^l 

975 
1,480 
410 
180 
110 
220 
110 

336 
310 
75 
32 
17 
32 
24 

711 

943 

242 
77.5 
29.6 
75.7 
47.3 

36.400 
66,100 
14,900 
4,770 
1,760 
4,6.50 
1,030 

C. 

June..                          r rr..,. 

C. 

Joly 

C. 

August      .            » 

C. 

September..  .'.'. 

r. 

October                   

C. 

November  1-1 1  r ,-- - 

c. 

The  period 

120,000 

1 
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SUBFACE   WATBB   SUPPLY,  1911,   PABT   VI. 


TiAHAMTTt  &ZVEB  AT  TWO  BIVEB8,  WTO. 

Location. — ^At  highway  bridge  at  Two  Rivers  poet  office,  in  sec.  5,  T.  17  N.,  R.  74  W. 

The  nearest  tributary  is  Little  Laramie  River  which  enters  one-fourth  mile  below 

the  station. 
Becords  available. — ^May  6  to  November  4,  1911. 
Drainage  area. — Not  measured. 
Gage. — ^Vertical  staff. 
CQiannel. — Slightly  shifting. 

Discharge  measurements. — Made  from  the  bridge. 
Winter  flow. — Ice  causes  backwater  during  the  winter  months  and  the  records  are 

discontinued. 
Diversions. — Prior  to  July  1,  1912,  there  were  adjudicated  diversions  from  Laramie 

River  of  460  second-feet  between  Woods  Landing  and  Two  Rivers. 
Accuracy. — Results  are  only  fair. 
Cooperation. — Station  maintained  in  cooperation  with  the  State  engineer. 

Discharge  meaaurements  of  Laramie  River  at  Two  Rivers,  Wyo.,  in  1911. 


Date. 

'    Hydrographer. 

hS^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

he£?t 

Dls- 

chaTKe- 

May     6 

Fletcher  and  Kingdon . 
R.H.Fletcher 

Feel. 
2.10 
3.60 
3.40 

4S8 
451 

June  25 
Oct.   11 

R.H.Fletcher 

Feet. 
3.50 
1.85 

aec,-ft. 
439 

June    5 

G.H.RusseU 

31.6 

14 

do 

Daily  gage  height,  in  feet  of  Laramie  River  at  Two  Rivers,  Wyo.,for  1911. 
[A.  R.  Peters,  observer.] 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

3.3 
3.65 
3.65 
3.5 
3.5 

3.0 

3.55 

3.65 

3.75 

4.0 

3.85 

3.6 

3.45 

3.3 

3.4 

3.5 

3.95 

4.4 

4.3 

3./ 

3.5 

3.75 

4.1 

3.75 

3.5 

3.25 

3.0 

2.85 

2.6 

2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.3 

2.35 

2.4 

2.36 

2.3 

2.15 

2.1 

1.9 

1.8 

1.8 

1.8 
1.55 
1.9 
1.9 
1.75 

1.6 
1.6 
1.6 
1.5 
1.4 

1.7 
1.7 
1.7 
l.V 
1.7 
1.. 

1.66 

1.6 

1.6 

1.55 

1.5 

1.5 

1.46 

1.4 

1.4 

1.3 

L25 
1.3 
1.4 
L4 
1.4 

1.4 
1.4 
1.3 
1.3 
1.5 

1.5 

1.55 

1.6 

1.6 

1.6 

1.6 
1.6 
1.6 
1.55 
1.55 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.5 
1.5 
1.6 

1.6 
1.5 
1.4 
1.36 
1.3 

1.3 
1.2 
1.2 
1.2 
1.2 

1.25 

1.3 

1.4 

1.5 

1.5 

1.55 
1.6 
1.6 
1.6 
1.6 

1.6 

1.65 

1.7 

1.7 

L75 

1.8 
1.8 
1.8 
1.8 
1.85 

1.8 
1.85 
1.8 
1.8 
1.8 

1.8 
1.8 
2.0 
2.05 
2.1 

2.1 
2.2 
2.1 
2.0 
2.0 

2.2 

2 

2.25 

3 

2.3 

4 

2.4 

5 

6 

2.1 

7 

8 

9 .   .   .. 

10 

11 

12 

2.26 
2.65 
3.05 
3.05 

3.25 
3.6 
3.8 
3.75 
3.85 

3.75 

3.5 

3.4 

3.2 

3.15 

3.0 

3.15 

3.2 

3.0 

3.1 

3.2 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26   .                   

27 

28 

29 

.30 

31 

Note.— Ice  present  Oct.  23  to  Nov.  24. 
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PLATTE   BIVEE   BA8IK.  277 

DaUtf  dueharge,  in  second-feet,  of  Laramie  River  at  Two  Rivers,  Wyo.^for  1911. 


Day. 


May.    June. ,  July.     Aug.     Sept.     Oct.       Day.      May.    June.    July.     Aug.     Sept.    Oct. 


1 
2 
3 
4 
5 

6. 

7, 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 


101 
107 
113 
119 

125 
132 
232 
335 
335 


410 
515 
515 
470 
470 

500 
485 
515 
545 
620 

675 
500 
455 

410 
440 


141 
141 
141 
141 
141 

117 
129 
141 
129 
117 

85 
75 
S9 
27 
27 


16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30. 
31. 


395 
500 
560 
545 
575 

545 
470 
440 
380 
365 

320 
365 
380 
320 
350 
380 


470 
605 
740 
710 
498 

440 
512 
615 
512 
440 

370 
300 
258 
165 
141 


27 
33 
27 
27 
27 

27 
27 
25 
25 
25 

25 
25 
25 
25 
25 
26 


Note.-: 
carves  not 


Daflv  discharge  determined  as  follows:  May  6  to  June  19  and  June  20  to  Oct.  22  from  rating 
(  well  defined;  discharge  estimated  May  1  to  5,  May  7  to  11,  and  Oct.  23  to  31. 

Monthly  discharge  of  Laramie  River  at  Two  Rivers,  Wyo.,for  1911. 


Month. 


Discharge  In  second-feet. 


Maximum.  Minimum 


Mean. 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


M^y 

June 

July....;... 

August 

September. 
October 


675 
740 
141 
16 
13 


90 

141 

4 

1 
0 
10 


291 

473 

61.1 

8.0 

7.7 

23.0 


17,900 

28,100 

3,760 

492 

458 

1,410 


The  period. 


52,100 


UTTLB  T.ARAinE  EZTXE  HXAB  IILXOBX,  WTO. 

Location. — At  May's  ranch,  in  sec.  9,  T.  15  N.,  R.  77  W.,  IJ  miles  south  of  Filmore 
post  office;  4  miles  below  the  junction  of  the  North,  Middle,  and  South  Forks;  8 
miles  above  the  mouth  of  Mill  Creek,  the  nearest  tributary  below. 

Becords  aTailable.— May  14  to  October  31,  1911. 

Draina^  area. — ^Not  measured. 

Gage. — Vertical  staff. 

ChanneL — Slightly  shifting. 

DiBcharge  meaaurexuents. — ^Made  from  bridge  during  high  water  and  by  wading 
at  ordinary  stages. 

Bivezsiozia. — Prior  to  July  1,  1912,  there  were  adjudicated  diversions  of  450  second - 
feet  from  the  Little  Laramie,  both  above  and  below  the  station. 

Accoxacy. — ^The  shifting  channel  makes  the  estimates  of  discharge  only  fair. 

Cooperation. — Station  maintained  in  cooperation  with  State  engineer. 


Discharge  measurements  of  Little  Laramie  River  near  Filmore,  Wy 

0.,  in  1911. 

Date. 

Hydrographer. 

height. 

DIs- 
charge. 

IwoB    6 

R.H  Fl*t4»hfT 

Feet. 
3.10 
2.  SO 

aec.-ft. 
620 

15 

do 

424 

25 

do 

2.30 
1.00 

285 

Oct.   10 

0 .  H.  Russell 

31.8 
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SUBFACE   WATEE  SUPPLY,  1911,   PABT  VI. 


Daily  gage  height,  in  feet,  and  dischargejin  seoond'/eet,  of  Little  Laramie  River  near 

Filmore,  Wyo.,  for  1911.  ' 

[Ralph  May,  obserrer.] 


May. 

June. 

July. 

August. 

September. 

October. 

Day. 

hei^t. 

Dis- 
charge. 

i^t. 

Dis- 
charge. 

he^t. 

Dis- 
charge. 

hei^t. 

Dis- 
charge. 

he^t. 

Dis- 
charge. 

be^. 

Dis- 

1.... 

3.25 

3.3 

3.25 

3.4 

3.35 

3.45 
3.35 
3.9 
3.85 
3.7 

3.5 

3.45 

3.2 

2.0 

2.06 

a3.5 
3.4 
3.0 
2.75 
2.75 

2.7 
2.65 
2.55 
2.55 
2.45 

2.4 

2.26 

2.05 

2.05 

2.05 

638 
660 
638 
705 
682 

728 
682 
930 
908 
840 

750 
728 
615 
200 
212 

750 
705 
635 
438 
438 

420 
402 
368 
368 
333 

816 
270 
212 
212 
212 

2.05 

2.05 

2.1 

2.06 

2.0 

2.0 
1.95 
1.95 
1.85 
1.75 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.56 
1.5 
1.65 
1.6 

1.56 

1.5 

1.5 

1.4 

1.4 

1.4 

1.35 

1.35 

1.35 

1.3 

1.3 

212 
212 
225 
205 
200 

200 
188 
188 
166 
144 

114 
114 
114 
114 
114 

114 
106 
97 
124 
114 

106 
97 
97 
82 
82 

82 

.  75 
75 
75 
68 
68 

1.3 

1.25 

1.25 

1.2 

1.2 

1.15 

1.1 

1.06 

1.0 

1.06 

1.15 
1.15 
1.15 
1.15 
1.06 

1.06 
1.06 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 

.96 

.96 

.9 

.8 

68 
62 
62 
55 
55 

49 
43 
38 
32 
38 

49 
49 
49 
49 
38 

38 
38 
32 
32 
32 

32 
32 
32 
32 
32 

32 
32 
27 
27 
22 
12 

.06 
.85 
.85 
.95 
.9 

.9 
.9 
.9 
.9 
.9 

.85 

.86 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.86 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.95 

12 
17 
17 
27 
22 

22 
22 
22 
22. 
22 

17 
17 
12 
12 
12 

12 
12 
12 
12 
17 

22 
22 
22 
22 
22 

22 
22 
22 
22 
27 

1.2 

1.15 

l.l 

1.15 

1.35 

1.35 

1.2 

1.1 

1.1 

1.1 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.1 
1.1 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

1.0 
.9 
.9 
.85 
.85 

ss 

2.... 

49 

3.... 

43 

4 

49 

6.... 

75 

6.... 

75 

7.... 

5S 

8.... 

43 

9.... 

43 

10. . . . 

43 

11.... 

32 

12 

32 

13.... 

X 

14.... 
15.... 

16.... 
17.... 
18.... 
19. . . . 
20.... 

21.... 
22.... 
23.... 
24.... 
25.... 

26.... 
27.... 
28.... 
29.... 
30.... 
31.... 

1.9 
2.15 

2.15 

2.2 

2.3 

2.2 

2.1 

2.0 
2.0 
2.0 
2.15 
2.2 

.2.5 
2.46 
2.5 
2.6 
2.7 
3.06 

177 
240 

240 
256 
285 
255 
226 

200 
200 
200 
240 
255 

•  350 
332 
350 
385 
420 
555 

32 
32 

32 
43 
43 
32 
32 

32 
32 
32 
32 
32 

32 
32 
22 
22 

i: 

17 

a  The  maximum  gage  height  on  June  16  was  4.2  feet. 
Note.— Dafly  discharge  determined  from  a  fairly  well  defined  rating  curve. 

Monthly  discharge  of  Little  Laramie  River  near  Filmore,  Wyo.,for  1911. 


Month. 


Discharge  in  second-feet. 


M'ftTim^m.  Mlnlmam.     Mean, 


Run-off 
(total  in 
aore-feet). 


Accu- 
racy. 


May  14-31.. 

June 

July 

August 

September. 
October 


555 

830 
225 


177 
212 
68 
12 
12 
17 


287 
530 
128 
39.4 

18.8 
37.9 


The  period. 


10p200 
31,500 
7,870 
2,420 
1,120 
2,830 


55,400 


LITTLE  LARAMDE  &IVSB  AT  TWO  &IVEB8,  WTO. 

Location. — ^At  highway  bridge  on  section  line  between  sees.  5  and  6,  T.  17  N.,  R.  74 
W.,  half  a  mile  Bouth  of  Two  Rivers  post  office;  nearest  tributary,  Mill  Creek, 
enters  about  12  miles  above;  no  tributary  between  the  station  and  the  mouthy 
one-half  mile  below. 

Records  available.— May  6  to  November  4,  1911. 
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Drainage  area. — 421  square  miles  (measured  from  Hayden's  Atlas). 

Gage. — ^Vertical  staff. 

Channel. — Somewhat  shifting. 

Discharge  measurementa. — ^Made  from  bridge  during  high  water,  and  by  wading 

at  ordinary  stages. 
Winter  flow. — ^Ice  causes  backwater  during  the  winter  months  and  the  records  are 

discontinued. 
Diversions. — ^Prior  to  July  1,  1912,  there  were  adjudicated  diversions  from  Little 

Laramie  River  of  450  second-feet,  and  from  the  tributaries,  326  second-feet. 

These  diversions  are  all  above  the  station. 
Accuracy.— As  the  station  has  not  been  completely  rated  no  estimates  of  discharge 

have  been  made. 
Cooperation. — Station  maintained  in  cooperation  with  State  engineer. 

Diicharffe  meamremenU  of  Little  Laramie  River  at  Two  Rivers^  Wyo.,  in  1911. 


Date. 

hei^t. 

Dis- 
charge 

May     6 

Juiic    5 

Fl9t4>hAr  <M»d  Khigdon  - .  - . ,                       , 

Feet. 
1.90 
3.05 
2.80 
2.80 
1.25 

aec.'ft. 
5.6 

R  H  FtetchPT  -^--  ■ 

188 

14 

.do 

101 

25 

do 

128 

Oct     11 

G.  H.  Russell 

aO 

«  Water  standing  in  pools. 

Daily  gage  height,  in  feel,  of  Little  Laramie  River  at   Two  Rivers,    Wyo.,  for  1911. 

\K.  R.  Peters,  observer.] 


Day. 

May. 

June. 

July. 

Oct. 

Nov. 

Day. 

May. 

June. 

July. 

Oct 

Nov. 

1 

2.26 
3.55 

2.7 
2.7 
3.0 

3.15 

3.3 

3.16 

3.6 

3.7 

3.4 

3.05 

2.9 

2.8 

2.7 

3.2 
3.3 
3.3 
3.3 
3.3 

3.1 
3.1 
3.0 
3.0 
XO 

3.0 
1.9 
1.8 
1.8 
1.8 

2.16 
2.2 
2.2 
2.2 

16 

1.0 
1.7 
1.7 
1.7 
1.9 

1.65 

2.8 

3.7 

4.16 

3.26 

2.76 

2.7 

3.36 

3.6 

3.0 

2.75 

2.7 
2.55 
2.5 
2.3 
2.3 

1.8 

1.76 

1.7 

1.8 

1.76 

1.6 
1.6 
1.7 
1.7 
1.6 

1.6 

1.4 

1.56 

1.65 

1.8 

1.85 

1.8 

1.8 

1.86 

1.9 

1.06 

2.05 

2.1 

2.1 

2.0 

2.05 

2.1 

2                           

17 

3 

18 

4 

19 

5 

20 

6 

1.9 

21 

32 

8                           ! 

23 

9 

24 

10 

25 

11 

26 

12. 

1.9 
1.06 
1.5 
1.46 

27 

13 

28 

14 

29 

15 

30 

1.9 
1.9 

31 



Note. — On  days  for  which  gage  heights  are  omitted  from  May  1  to  Nov.  4  the  water  stood  in  pools. 
HOBTH  T.AIiAin»  &ZVBR  AT  TTVA,  WTO. 

Location.— At  highway  bridge  in  sec.  20,  T.  25  N.,  R.  67  W.,  one-fourth  mile  west  of 

TJva;  800  feet  above  the  mouth. 
Kecords  available.— May  21  to  November  10,  1911. 
Drainage  area. — Not  measured. 
Gage.— Vertical  staff. 
ChanneL— It  is  probable  that  the  station  is  within  the  influence  of  backwater  from 

Laramie  River  during  high  water.     This  is  the  only  section  on  the  lower  river 

where  an  observer  can  be  obtained. 
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DiBoharge  zneasnrementB. — ^Made  from  bridge  during  high  water  and  by  wading 
at  ordinary  stages. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months  and  the  recordB  are 
discontinued. 

Divendoxis. — ^Prior  to  July  1,  1912,  there  were  adjudicated  diversions  from  North 
Lanunie  of  59  second-feet,  and  from  the  tributaries,  70  second-feet.  These  diver- 
sions are  all  above  the  station. 

Aoouraoy. — ^The  station  has  not  been  completely  rated,  and  no  estimates  of  flow  have 
been  made. 

Cooperation. — Station  maintained  in  cooperation  with  the  State  engineer. 

Dxkharge  Tneasurejnents  of  North  Laramie  River  at  Uva,  Wyo.^  in  1911, 


Date. 

Hydrographer. 

bei^t. 

chaisa. 

May  22 
Jane  22 

R.H.Fletcher 

Fea. 
0.55 
.09 
.52 
.44 
.G2 

6.2 

K.  0.  Chrtrtlaimen 

6.0 

July    2 
21 

R.H.Fletcher 

1.4 

do 

.8 

Oct   19 

Q.H.RuaseU 

a  2.0 

a  Diacharge  estimated. 

DaUy  gjge  height^  infeety  of  North  Laramie  River  at  Uva,  Wyo.^for  1911. 
pV.  H.  Ralston,  obeerver.J 


Day. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Day. 

May. 

June. 

July. 

Aug. 

Sept 

Oct,   Nov. 

1.... 

0.50 
.50 
.48 
.45 
.45 

.38 
.28 
.25 
.20 
.20 

.20 
.20 
.20 
.20 
.20 

0.50 
.50 
.50 
.50 
.50 

.52 
.55 
.55 
.55 
.52 

.48 
.45 
.45 
(6) 

0.40 
.40 
.40 
.40 
.40 

.40 
.40 
.40 
.40 
.40 

.40 
.48 
.50 
.48 
.50 

0.48 
.50 
.50 
.50 
.50 

.50 
.45 
.45 
.45 
.45 

.45 
.45 
.45 
.45 
.45 

0.50 
.50 
.50 
.50 
.48 

.45 
.45 
.45 
.45 
.45 

.45 
45 
.45 
.45 
.45 

0.65 
.65 
.65 
.70 
.70 

.70 
.70 
.70 
.70 
.70 

16.... 

03.40 

1.10 

1.15 

.95 

.82 

.72 

.70 
.68 
.68 
.60 

.60 
.60 
.58 
.57 
.52 

0.55 
.58 
.55 
.55 
.55 

.48 
.48 
.48 
.50 
.45 

.40 
.40 
.40 
.40 
.40 
.40 

0.50 
.50 
.45 
.40 
.40 

.40 
.40 
.40 
.40 
.40 

.40 
.40 
.45 
.48 
.45 
.45 

0.45 
.45 
.45 
.50 
.48 

.40 
.40 
.40 
.40 
.40 

.40 
.45 
.48 
.45 

.48 

a45 

.45 
.45 

e.65 
.65 

.65 
.65 
.65 
.65 
.65 

.65 
.65 
.65 
.65 
.65 
.65 

2  . 

17.  . 

3.... 

18.... 

4  . 

19  ... 

6 

20.... 

6.... 

21.... 
22.... 
23.... 
24.... 
25.... 

26.... 
27.... 
28.... 
29.... 
30.... 
31.... 

0.60 
.58 
.52 
.50 
.50 

.50 
.50 
.50 
.50 
.50 
.50 

7.... 
8 

9.... 

10 

11... 

12. . . . 

13.... 
14 

15 

a  Maximum,  6.0  feet. 

b  Backwater  from  Laramie  River;  flow  above  this  influence  practically  unchanged. 

e  Increase  due  to  closing  of  canal  above. 

OHtrOWATER  GREEK  AT  OHITOWATER,  WTO. 

Iiocatlon.~At  highway  bridge  in  sec.  31,  T.  21  N.,  R.  66  W.,  one-half  mile  from 
Chugwater.    No  important  tributaries  within  several  miles  of  the  station. 

Beoords  available.— May  22  to  December  31,  1911. 

Drainage  area. — Not  measured. 

Gage.— Vertical  staff. 

Channel. — Reasonably  permanent  control  for  the  station  is  formed  by  a  low  diveiBion 
dam  about  300  feet  below  the  gage. 

Discharge  measurements. — Made  from  bridge  during  high  water  and  by  wading 
at  ordinary  stages. 

^S^ter  flow. — Ice  causes  backwater  during  the  winter  months. 
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Divenioxis. — Prior  to  July  1,  1912,  there  were  adjudicated  dlvenions  from  ('hug* 
water  Creek  of  178  second-feet  and  from  the  tributaries  72  second-feet. 

Aocaracy. — As  the  station  has  not  been  completely  rated,  no  estimates  of  dischaige 
have  been  made. 

Cooperation. — Station  maintained  in  cooperation  with  the  State  engineer  and  with 
the  Swan  Land  &  Cattle  Co. 

Discharffe  measiarements  of  Chugwater  Creek  at  Ckugwater,  Wyo.,  in  1911. 


Date. 

Hydrographer. 

heSft 

Dto- 
charge. 

"?J,^ 

FlptrNr  JUT*  JoltiMPton ... 

Feet. 
0.02 
.63 
.56 

.80 
.02 

aee.-ft. 
8.8 

do 

3.4 

July    3 

R.H.  Fletcher 

al.5 

22 

Fletcher  and  Johnston .... 

0.7 

Oct  12 

O.H.RunelL 

2.0 

a  Estimated. 
Daily  gage  height,  in  feet,  of  Chugwater  Creek  at  Chugwater,  Wyo.,for  1911. 


[A.  A. 

Woolwer,  oheerver.] 

Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

0.60 
.50 
.58 
.58 
.58 

.58 
.57 
.57 
.57 
.57 

.57 
.58 
.58 
.58 
.57 

1.16 
.60 
.58 
.58 
.56 

.58 
.58 
.56 
.56 
.56 

.66 
.55 
.54 
.54 
.54 

0.54 
.55 
.55 

"".64" 

.54 

.54 
.54 
.54 
.54 

.55 

.65 

.56 

a  2. 00 

.84 

.68 
.66 
.64 
.62 
.61 

.60 
H.45 
.69 
.62 
.60 

.60 
.60 
.60 
.60 
.60 
.60 

0.60 
.60 
.60 
.60 
.60 

.60 
.60 
.60 
.80 
.60 

.60 
.60 
.60 
.61 
.60 

.60 
.60 
.60 
1.50 
.78 

.71 
.70 
.70 
.72 
.70 

.70 
.68 
.66 
.64 
.62 
.62 

0.62 
.62 
.62 
.62 
.62 

.62 
.64 
.64 
.65 
.61 

.60 
.60 
.60 
.60 
.60 

.60 
.60 
.60 
.60 
.60 

.60 
.60 
.60 
.60 
.60 

.60 
.60 
.60 
.60 
.60 

0.68 
.68 
.68 
.62 
.66 

.66 
.65 
.60 
.60 
.60 

.60 
.62 
.62 
.62 
.69 

.70 

(0 

0.72 
.76 
.75 
.76 
.74 

.78 
.79 
.90 
.85 
.78 

.75 
.72 
.70 
.66 
.82 

(      .90 

0.68 

2 

.68 

3 ;::::::::::::::::::::::.::.. 

.60 

4 

.70 

5.                           

.70 

6 

.70 

.70 

8 

.70 

9 ' 

.70 

10...            ' 

.70 

n 1 

.70 

12 ' 

.70 

13 

.69 

h:::::::::::::::::::::::::::::::::::::::::::: 

.68 

15 ' 

.67 

16 

.66 

17 

.64 

18 

.66 

19..     .                    

.66 

20 

.64 

21 

"".'70* 
.72 
.70 
.70 

.71 
.70 
.72 
.72 

.72 
.72 

.86 
.86 
.76 
.70 
.74 

.78 
.70 
.70 
.69 
.65 

.66 

22..                     

0.65 
.64 
.64 
.63 

.62 
.66 
.62 
.60 
.60 
.60 

.65 

2J 

.65 

24 

.64 

25 

.64 

29 

.64 

27 

.63 

28 

.64 

29 

.64 

30....                       

.64 

31 

.65 

12.4. 
HOBSS  o: 


h  Haximum  2.8.  c  Temporary  backwater. 

VXAB  UTTLX  HOK8I  O&XBK.  WTO. 


Location.— -At  upper  Coad  ranch,  in  sec.  10,  T.  18  N.,  R.  62  W.,  1  mile  from  Little 
Horsecreek  post  office;  1  mile  above  mouth  of  Little  Horse  Creek,  the  nearest 
tributary. 

Eecordfl  available.— December  1  to  31,  1911. 

I>raina^  area. — Not  measured. 
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SURFACE  WAMU  SUl^PLY,  lOll,  PART  VI. 


Oage. — ^Vertical  staff. 

Channel. — Data  too  meager  to  determine. 

Discharge  measurements. — ^Made  by  wading. 

Diversions. — Prior  to  July  1,  1912,  there  were  adjudicated  diversions  from  Horse 

Creek  of  1,216  second-feet,  nearly  all  below  the  station. 
Accuracy. — No  estimates  of  discharge  have  been  made,  as  base  data  are  insufficient. 
Cooperation. — Station  maintained  in  cooperation  with  State  engineer  and  Mr.  J.  A. 

Whiting. 

The  following  discharge  measurement  was  made  by  Watson  and  Whiting: 
December  1,  1911:  Gage  height,  1.60  feet;  discharge,  12  second-feet. 

Daily  gage  height^  in  feet,  of  Horse  Creek  r^ear  LiUU  Horse  Creek,  Wyo.,  for  1911. 


Day. 

Dec. 

Day. 

Dec. 

Day. 

Dec. 

1 

1.60 

6 

1.75 
1.60 
1.60 
1.00 
1.60 

11.... 
12.... 
13.... 
14.... 
16.... 
10.... 

1.60 

2 

7 

l.tiO 

3 

1.82 
1.60 
1.60 

8 

1.70 

4 

g 

l.GO 

5 

10 

1.80 

1.80 

HOBSS  CREEK  ZTBAS  LAORAITOB,  WTO. 

Location.— At  Wye  Cross  ranch,  about  sec.  28,  T.  20  N.,  R.  61  W.,  3  miles  above 

Lagrange,  Wyo.,  1  mile  below  mouth  of  Bear  Creek. 
Becordfl  available. — December  1  to  31,  1911. 
Drainage  area. — Not  measured. 
Gage. — ^Vertical  staff. 
Channel. — Data  too  meager  to  determine. 
Discharge  measurements. — ^Made  from  bridge  during  high  water  and  by  wading 

at  ordinary  stages. 
Winter  flow. — Ice  causes  backwater  during  the  winter  months. 
Diversions. — ^Prior  to  July  1,  1912,  there  were  adjudicated  diversions  from  Horse 

Creek  of  1,216  second-feet  and  of  224  second-feet  from  tributaries  entering  above 

the  station. 
Accuracy. — Data  insufficient  for  estimates  of  daily  and  monthly  discharge. 
Cooperation. — Station  maintained  in  cooperation  with  State  engineer. 

The  following  discharge  measurement  was  made  by  Watson  and  Whiting: 
December  1,  1911:  Gage  height,  .40  feet;  discharge,  2.2  second-feet. 

Daily  gage  height,  in  feet,  of  Horse  Creek  near  Lagrange,  Wyo,,  for  1911. 


Day. 

Dec. 

Day. 

Dec. 

Day. 

Dee. 

1 

.04 
.4 
.5 
.6 
.5 

.6 
.6 
.8 

.8 
.8 

11 

0.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
1.2 
1.1 

21 

3.1 

2..  .         .... 

12 

22 

2.2 

3 

13 

23 

3.1 

4 

14 

24 

3.1 

5 

16 

26 

3.1 

6. 

16 

26 

3.1 

7 

17 

27 

3.1 

8 

18 

28 

3.3 

9.  . 

19 

29 

3.7 

10 

20 

30 

3.7 

31 

3.7 

NoTK.—Ice  present  during  the  greater  part  of  December. 
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MXDBLB  FOBJCi  OF  SOUTH  PLATTE  RZVB&  AT  FAIBPLAY,  OOLO. 

Location.— At  the  highway  bridge  at  Fairplay,  in  sec.  33,  T.  9  S.,  R.  77  W.,  1  mile 
above  the  mouth  of  Beaver  Greek  and  about  3  miles  below  the  mouth  of  Sacia- 
mento  Creek. 

Becords  available  .—October  17,  1910,  to  December  31,  1911. 

Draiziage  area. — ^Not  measured. 

Oage.— Vertical  staff. 

Channel. — Somewhat  shifting. 

Disehar^  measurements. — Made  by  wading. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months. 

Diversions. — ^There  are  no  court  decrees  for  diversions  from  Middle  Fork  above  the 
station,  but  decrees  for  diversions  of  1,092  second-feet  below.  There  are  also 
decrees  for  diversions  of  147  second-feet  from  tributaries  entering  above. 

Accuracy. — As  the  station  has  not  been  completely  rated  no  estimates  of  dischaige 
have  been  made. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

Dikharge  measurements  of  Middle  Fork  of  South  Platte  River  at  Fairplay ^  Colo.  ^  in  1911. 


Date. 

Hydrosnpher. 

he^t 

Dis- 
charge. 

ICar.    1 

O.  If .  Wlmnwr 

Ftet, 
.76 
1.03 
1.30 

See,-^ 
8.8 

Apr.  24 
8q>t.l6 

....do 

20  6 

do 

28.2 

Dmly  gagt  height,  in  feet,  of  Middle  Fork  of  South  Platte  River  at  Fairplay,  Colo,,  for  1911, 

[E.  N.  Brown,  obeerrer.] 


Day. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

0.60 
.50 
.60 
.40 
.40 

.40 
.40 
.40 
.60 
.60 

.70 
.70 
.70 
.70 

0.70 

al.60 

.70 

•  1.60 

0.76 
.76 
.62 
.67 

0.79 
.82 

1.00 
.92 
.83 

.79 
.72 
.73 
.83 
.76 

.73 

1.00 
1.02 
1.05 
1.26 

1.4 
1.4 
1.5 
1.5 
1.46 

1.4 
1.36 
1.4 
1.4 
1.6 

1.5 
1.6 

"i.'s" 

1.46 

1.4 

1.36 

1.36 

"i.'i" 

1.66 
1.6 
1.75 
1.85 

1.86 
1.9 
1.9 
1.06 
2.05 

2.05 

2.1 

2.2 

"2.'6" 

2.26 

2.4 

2.15 

2.1 

2.2 

2.1 
2.2 
2.0 
2.2 
2.2 

2.3 
2.3 
2.4 
2.3 
2.1 

1.8 

1.75 

1.8 

1.76 

1.6 

1.76 
2.2 
2.3 

1.6 
1.46 

1.25 
1.3 
1.36 
1.3 

1.2 
1.26 
1.2 

1.3 

1.16 

1.35 

1.2 

1.2 

1.1 

2 

1.16 

3 

1.1 

4 

1.1 

5 

2.6 

2.65 

2.6 

2.26 

2.2 

2.3 

1.6 

1.45 
1.46 
1.4 
1.5 
1.6 

1.4 
1.4 
1.6 
1.4 

1.2 

6 

1.80 
1.70 
1.90 
1.90 
«1.90 

.68 
.70 
.04 
.68 

.72 

1.25 
1.2 
1.2 
1.2 
1.26 

1.1 

7 

1.15 
1.2 
1.15 

8 

9 

1.1 
1.2 

1.0 
1.06 

10 

1.0 

11 

1.0 

12. 

"i.'2" 

"i.*26' 

1.25 
1.2 

"i.'26' 
1.15 

1.3 

"i.'25* 

1.25 
1.25 
1.3 
1.25 

1.2 
1.3 
1.36 
1.2 
1.3 

1.25 

1.3 

1.25 

1.3 

1.4 

1.3 

1.2 

1.4 

1.15 

1.3 

1.35 

1.2 
1.25 

1.06 

13 

14 

'".'Jo" 

.70 

.70 
.70 

.70 
.75 

.78 

.76 
.76 
.70 

.71 
.70 
.72 

.73 

.73 

1.00 

1.02 

1.02 

1.03 
1.30 

"i.'os* 

1.08 

1.08 
1.25 
1.13 
1.30 
1.06 

1.0 

15 

16 

.70 

1.1 

1.0 

17 

1.8 
1.7 
1.75 

1.7 

1.65 

1.6 

"i.'w 

1.55 
1.5 

1.5 
1.6 

18 

19 

.60 

1.25 

"i.'s" 

1.2 

i.o" 

1.06 

20 

.70 
.70 

.70 

.60 
.60 
.60 
.60 
.60 

.73 

.70 
.76 
.76 
.75 
.80 

1.06 

21 

22 

1.0 

23 

al.60 
.70 
.70 

1.16 

1  o' 

24 

25 

"i.'s" 

1.6 
1.6 
1.56 

1.3 

1.3 
1.26 

1.15 

1.2 
1.2 

26 

27 

.70 
.70 

.70 
.70 

.78 
.66 
.71 
.70 
.72 

2S 

1.2 

1.15 

1.25 

29 

30 

31 

.70 

1.35 

.96 
.95 

a  Ice  gorge. 

NoTK.~Ice  canted  backwater  Nov.  20  to  Dec.  31.  and  it  is  probable  that  gage  heights  were  affected  by 
ioe  during  January,  Febraary,  and  ICaroh;  approxunate  tliickness  of  ice  during  December,  0.3  foot. 

i  EzToneoualy  called  the  South  Fork  in  1910  report. 
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SURFACE   WATER  SUPPLY,  19U,   PART  VI. 


SOUTH  FORK  OF  SOtTTR  PLATTX  &ZVBK  AT  ULKM  OXOROX.  COLO. 

Location.— At  highway  bridge  in  sec.  19,  T.  12  S.,  R.  71  W.,  one-fourth  mile  below 

Lake  Geoige,  in  the  Pike  National  Foreet,  about  2  miles  above  the  mouth  of  Cay- 

lor  Gulch;  no  tributary  between  the  outlet  of  the  lake  and  the  station. 
Records  available.— October  22,  1910,  to  December  31,  1911. 
Draina^  area. — Not  measured. 
Oage. — ^Automatic  recording  gage  installed  in  1911,  reading  to  the  same  datum  as 

the  original  staff  gage. 
Ghaxmel. — Conditions  in  the  channel  will  remain  unchanged  as  long  as  the  control 

for  the  station— a  2-foot  timber-crib  dam  50  feet  below  the  gage — remains  perma- 
nent. 
Disohax;^  measurements. — UsAe  from  bridge  during  high  water  and  by  wading  at 

ordinary  stages. 
Winter  flow. — Ice  causes  backwater  during  the  winter  months  and  measurements 

are  made  to  determine  the  flow. 
Artiflcial  control. — ^The  discharge  at  the  station  is  controlled  naturally  to  some 

extent  by  the  regulating  effect  of  Lake  George,  which  has  an  area  of  one-half 

square  mile. 
Diversions. — ^There  are  court  decrees  for  diversions  of  1,076  second-feet  from  the  South 

Fork  above  this  station  and  for  diversions  of  1,816  second-feet  from  tributaries 

entering  above. 
Accuracy. — ^As  the  station  has  not  been  completely  rated,  no  estimates  of  discharge 

have  been  made. 
Cooperation. — Station  maintained  in  cooperation  with  United  States  Forest  Service 

and  the  State  engineer  of  Colorado. 

Diadiargemeasitrements  of  South  Fork  of  South  Platte  River  at  Lake  George,  Colo.,  in  1911. 


Date. 

Oace 
height. 

Dis- 

Jan.  lla 

RtuhwII  Rii<i  Wlromw. - 

Feet. 
0.74 
1.20 
3.32 
1.78 

See.^. 
1  6 

Apr.  26 
July    8 
Sept.  25 

O.M.Wlmmer 

12.9 

K.  O.ChrlfftiftP«*n .r T ,T 

729 

F.B.Waha , 

41.9 

a  Ice  oonditioDS. 

Daily  gage  height^  in  feet ,  of  South  Fork  of  South  Platte  River  at  Lake  George,  Colo.,  for 

1911, 


IF.C. 

Parrett,  ohaerrer.] 

Day. 

Jan. 
0.70 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dec 

1 

0.85 
1.0 
1.0 
.9 
1.1 

1.0 

1.1 

1.2 

1.35 

1.7 

1.75 
1.25 
1.35 
1.55 
1.0 

2.0 
2.0 
1.9 
2.0 
1.85 

1.7 

1.65 

1.35 

1.35 

1.26 

1.4 

1.4 

1.15 

1.06 

1.1 

0.95 
1.05 
1.05 
1.05 
1.15 

1.15 

1.05 

1.2 

1.2 

1.1 

1.05 
1.05 
1.05 
1.0 
1.15 

1.05 
1.05 
1.05 
1.0 
.95 

1.0 

1.5 

1.76 

1.95 

1.9 

1.85 
1.8 
1.85 
2.15 
2.3 

2.2 

2.45 

3.6 

3.4 

3.5 

3.3 

3.26 

3.35 

3.1 

2.8 

2.1 

2.2 

2.1 

2.35 

2.3 

2.3 
2.3 
2.2 
2.2 
2.15 

2.1 

2.05 

2.0 

2.0 

2.0 

2.06 

2.16 

2.1 

2.05 

2.06 

2.0 
2.0 
2.0 
1.95 
1.9 

1.90 
1.85 
1.86 
1.85 
1.8 

1.8 

1.8 

1.75 

1.75 

1.85 

1.7 
1.7 
L5 
1.3 
1.45 

1.8 
2.0 
1.95 
1.65 
1.6 

1.7 

1.45 

1.15 

1.6 

1.6 

1.55 
1.&6 
1.6 
1.65 
1.65 

1.65 
1.6 
1.6 
1.6 
1.6 

1-35 

1.45 

1.45 

1.4 

1.5 

1.3 

2 

1.25 

3 

1.06 

4 

1.05 

5 

1.15 

6 

.6 

1.15 

7 

1.15 

8 

.7 

.08 

.72 

.74 

1.1 

9 

1.15 

10 

1.05 

11 

12 

.95 
.95 

13 

1.0 

14 1 

16 : 

1.0 
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Daily  gaff9  height,  in  feet,  dfSotUh  Fork  of  South  PlcUU  River  at  Lake  George,  Colo.Jor 

idii—Gontinued. 


Dmy. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dee. 

18 

1.05 

1.6 

l.flS 

1.5 

1.6 

1.7 
1.6 
1.66 
1.8 
1.96 

1.6 

1.6 

1.65 

1.95 

1.7 

1.45 

1.05 
1.3 
1.3 
1.3 
1.1 

1.3 
1.3 
1.1 
1.2 
1.25 

1.3 

1.35 

1.3 

1.15 

1.06 

1.8 

1.4 

1.45 

1.45 

1.85 

1.45 

1.50 

1.5 

1.4 

1.4 

1.4 

1.35 

1.3 

1.3 

1.06 

1.1 

3.4 

3.46 

3.45 

3.7 

3.75 

2.75 

3.75 

3.85 

2.7 

3.4 

2.3 

2.2 

2.25 

2.25 

2.2 

3.4 

2.15 
2.05 
2.15 
2.2 

2.45 

2.5 

2.55 

2.6 

2.65 

2.7 
2.6 
2.45 
2.3 
2.35 
2.3 

3.0 

2.06 

2.1 

2.06 

2.0 

2.05 

2.1 

2.25 

2.35 

2.3 

2.05 
2.06 
2.05 
2.06 
2.0 
2.0 

1.9 
1.9 
1.8 
1.7 
1.7 

1.75 
1.8 
1.8 
2.0 
2.16 

1.7 
1.7 
1.7 
1.7 
1.7 

1.55 

1.55 

1.5 

1.5 

1.45 

1.4 

1.4 
1.6 
1.9 
1.9 

1.65 
1.65 
1.65 
1.4 
1.25 
1.5 

1.5 
1.4 
1.4 
1.3 
1.3 

1.4 

1.5 

1.6 

1.55 

1.55 

1.6 
1.45 
1.35 
1.4 
1.3 

.90 

17 

1.06 

1.0 

1.06 

.95 

.8 
.8 
.8 
1.0 
1.0 

.S5 
.75 
.8 

1« 

.8 

.90 

19 

2D 

1.00 

21 

22. 

23 ' .- 

24 

25 

a« 

27 

28 

2» 

30 

31 

1 

Kon.— Iceiveaeiit  Jan.  1  to  Feb.  16  and  Dec.  3  to  31. 

SOUTH  FOKK  OF  SOUTH  PLATTE  EIVSB  AT  SOUTH  PLATTE,  COLO. 

Loeatum.— In  sec.  25,  T.  7  S.,  R.  70  W.,  in  the  Pike  National  Forest,  half  a  mile  east 
of  South  Platte,  600  feet  aboye  junction  with  the  North  Fork. 

Becoids  available.— May  8,  1905,  to  December  31,  1911. 

Drainage  area. — ^2,160  square  miles. 

Gage. — Inclined  staff;  datum  unchanged. 

Channel. — Somewhat  shifting. 

Bisehaige  measuremezita. — ^Made  from  car  and  cable  during  highwater  and  by 
wading  at  ordinary  stages. 

Winter  flow. — ^Ice  causes  backwater  during  the  winter  months  and  measurements 
are  made  to  determine  the  flow. 

Artiflcial  controL — ^The  flow  is  controUed  to  a  certain  extent  by  the  Cheeeeman 
reservoir,  20  miles  upstream,  which  has  a  capacity  of  79,000  acre-feet.  No  very 
important  tributaries  enter  between  the  reservoir  and  this  station. 

Divendona. — ^There  are  no  court  decrees  for  diversions  from  the  South  Fork  between 
this  station  and  the  one  at  Lake  Geoige;  but  decrees  for  diversion  of  1,400  second- 
feet  from  intervening  tributaries. 

Accuracy. — ^Although  the  channel  is  somewhat  shifting,  sufficient  discharge  measure, 
ments  iiave  been  made  to  enable  reliable  estimates  of  discharge  to  be  made. 

Cooperation. — Station  maintained  in  cooperation  with  the  State  engineer. 

DvKharge  meaerxremenU  of  South  Fork  of  South  Platte  River  at  South  Platte,  Colo.,  in 

1911. 


Date. 

Hydrofcnpher. 

Gage 

Dl». 
cliarge. 

Date. 

Hydrographer. 

Oace 
height. 

Dis- 
charge. 

Jin.  10b 

Ti.  F.  TTfltAhT 

Feet. 

1.M 
1.50 
1.87 
a.  80 
2.00 

8ee.4t. 
75.6 
77.3 
46.7 
71.9 
344 
93.9 

July  11 
Aug.  18 
29 
Sept.   8 
Nov.    4 
Deo.  165 

G.H.RuasoU 

Feet. 
3.95 
2.35 
2.55 
2.40 
1.92 
1.80 

See.-ft. 
944 

Feb.  22i> 

do 

do 

Miles  and  Turner 

R.C.HUes 

R.  F.  Flflt<?b«r.a    ., 

200 

Uv.  16 

May  10 

23 

do 

Waha  and  Fletcher 

O.H.  Russell 

237 
196 
71.6 

June  12 

J.B.Stewart 

R.  H.  Fletcher 

73.4 

a  loe  conditions. 


b  SUght  ice  effect. 
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SURFACE  WATEE  SUPPLY,  19U,  PABT  VI. 


Daily  gage  height,  in  feet,  of  SoiUh  Fork  of  SotUh  PlatU  River  at  South  PUUU,  C6lo., 

for  1910-11. 

(MiB  A.  Vermfllion,  obsenrv.] 


Day. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dec. 

1910. 
1 

2.25 

2.3 

2.2 

2.2 

2.2 

2,4 
2.6 
2.6 
2.6 
2.6 

23 

2.3 

2.3 

2.26 

2.3 

2.3 
2.4 
2.4 
2.6 
2.45 

2.5 

2.5 

2.45 

2.3 

2.25 

2.15 
2.2 
2.2 
2.15 
2.2 
2.2 

2.0 
1.85 
1.9 
1.9 
2.0 

1.9 
1.9 
2.0 
1.8 
2.1 

2.05 
2.0 
1.9 
1.8 
1.9 

2.0 
1.85 
1.65 
1.7 
1.75 

2.0 
1.8 
1.8 
2.05 
2.0 

1.95 
1.9 
1.9 
1.85 
1.85 
1.7 

2.2 

2.15 

2.1 

2.0 

2.0 

2.0 
1.9 
1.7 
1.7 
1.7  . 

1.76 
1.65 
1.7 
1.76 
1.9 

1.9 
1.95 
1.95 
2.0 
2.1 

2.25 

2.2 

2.2 

2.1 

2.0 

2.0 
2.0 
2.0 

1.7 
1.6 
1.6 
1.7 
1.8 

1.65 
1.8 
1.7 
1.76 
1.7 

1.7 
1.75 
1.75 
1.76 
1.76 

1.8 
1.8 
1.8 
1.65 
1.36 

1.66 

2.1 

2.05 

2.1 

2.1 

2.0 
1.85 
1.9 

2.0 
2.1 
2.2 
2.2 

2.6 

2.7 

2.7 

2.7 

2.75 

3.6 

3.56 

3.4 

3.3 

3.2 

3.2 

3.1 

3.15 

8.2 

3.2 

3.2 

3.2 
3.2 
2.9 
2.9 
2.9 

2.8 
2.8 
2.7 
2.7 
2.6 
2.6 

1.85 
1.65 
1.75 
1.8 
1.75 

1.75 
1.7 
1.75 
1.7 
1.76 

1.7 
1.65 
1.6 
1.45 
1.5 

1.55 

1.5 

1.45 

1.6 

1.5 

1.56 

1.6 

1.5 

1.55 

1.5 

1.5 

1.4 

1.55 

1.5 

1.5 

1.45 

.2.6 
2.6 
2.65 
2.6 
2.6 

2.6 
2.0 
2.0 
2.0 
2.6 

2.65 

2.66 

2.7 

2.86 

2.8 

2.6 
2.65 
2.65 
2.65 
2.7 

2.8 
2.85 
2.86 
2.86 
2.9 

2.9 
2.9 
2.9 
3.0 
3.0 

1.6 
2.0 
2.6 
2.7 
2.75 

2.75 

2.65 

2.6 

2.3 

2.15 

2.1 

2.1 

2.05 

2.05 

2.0 

2.0 

2.0 

1.95 

1.96 

1.9 

1.8 
1.95 
2.0 
1.85 
1.9 

1.85 

1.7 

1.76 

1.9 

2.4 

8.1 
8.1 
8.1 
8.2 
8.25 

3.05 
8.0 
2.9 
2.8 
2.8 

2.8 
2.9 
2.9 
2.8 
3.0 

2.95 
8.06 
8.25 
8.15 
2.95 

2.96 

3.0 

8.1 

8.2 

3.2 

3.1 
2.9 
3.0 
2.85 
2.7 
2.7 

2.2 
2.1 
2.06 
2.0 
1.96 

1.9 
1.9 
1.9 
1.9 
1.85 

1.85 
1.9 
1.8 
1.85 
1.85 

1.9 
1.85 
1.9 
1.9 
2.1 

2.7 
2.75 
2.75 
2.75 
2.75 

2.75 
2.75 
2.45 
2.15 
2.1 
2.1 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 

2.95 

2.85 

2.8 

2.76 

2.8 

2.7 

2.75 

2.65 

2.76 

2.8 
2.8 
2.9 
2.9 
2.7 

2.6 
2.6 
2.6 
2.6 
2.2 

2.2 

2.1 

2.16 

2.2 

2.2 

2.05 
2.05 
2.25 
2.25 
2.1 

2.0 
1.96 
1.95 
1.96 
1.95 

L96 
1.96 
1.95 
1.95 
2.1 

2.3 
2.3 
2.3 
2.3 
2.3 

2.7 
2.7 
2.6 
2.6 
2.7 

2.7 
2.8 
2.8 
2.9 
3.0 

2.45 
2.7 
2.9 
2.8 
2.8 

2.8 
2.8 
2.8 
2.36 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
2.0 
2.06 
2.0 
2.1 

2.1 
2.U 
2.1 
2.1 
2.75 

2.76 
2.76 
2.8 
3.6 
2.8 
2.76 

3.0 
3.0 
3.1 
3.0 
3.0 

2.76 

3.26 

4.1 

4.1 

4.1 

4.06 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
2.4 
2.25 
3.3 

3.3 
3.3 
3.6 
3.6 
8.6 

3.5 
8.3 
8.0 
3.0 
2.8 
2.75 

2.26 
8.U 
3.4 
8.3 
3.1 

8.06 
8.0 
2.9 
2.86 
3.3 

3.3 

3.3 

3.4 

3.25 

2.36 

2.0 
2.65 
2.55 
2.55 
2.3 

2.6 

2.56 

2.56 

2.55 

2.0 

2.05 

2.1 

2.05 

3.05 

2.0 

2.1 

2.6 

2.25 

2.25 

2.26 

3.0 

8.1 

8.06 

2.3 

2.3 

3.0 

2.6 
2.4 
2.4 
2.4 
2.35 

2.3 
2.3 
2.4 
2.4 
2.4 

2.3 
3.3 
3.2 
3.3 
3.3 

3.2 
2.6 
2.6 
2.6 
2.6 
2.6 

2.06 
2.05 
2.0 
2.0 
2.0 

1.9 
1.85 
1.85 
1.95 
1.85 

L9 
1.9 
1.9 
1.9 
1.9 

1.9 
2.0 
1.96 
t9 
1.9 

2.06 

2.1 

3.35 

3.15 

2.16 

3.W 
3.15 
3.15 
3.15 
3.15 

2.6 
2.7 
2.7 
2.6 
2.6 

2.5 
2.5 
2.4 
2.4 
2.4 

2.3 

3.3 

3.35 

3.2 

3.1 

2.1 

2.15 

2.1 

2.1 

2.1 

2.1 
3.1 
3.1 
%l 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.0 
2.0 
2.0 
1.96 
1.9 

1.9 
1.9 
1.9 
1.95 
1.96 

1.96 
1.96 
1.9 
1.95 
1.95 

1.95' 

3.0 

3.0 

2.0 

2.0 

lo 

2.15 
2.15 
2.15 
2.15 

2.15 

2.1 

Zl 

2.1 

2.1 

2.1 

2.1 
2.1 
2.1 
2.4 
2.4 

2.4 
2.1 
3.0 
ZO 

1.8 

1.8  , 

1.78 

1.7 

1.7 

1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 

1.7 
1.7 
1.7 

1.7 
1.7 
L7 
1.7 
1.7 
1.8 

1.9 

1.8S 

1.8 

1.86 

1.96 

3.0 
3.0 
3.0 
3.06 
2.1 

3.1 

3.06 

2.0 

3.05 

3.05 

3.06 
2.0 
3.0 
1.95 
L9 

1.9 
1.8 
1.85 
1.8 
1.75 

1.86 
1.86 
1.7 
1.8 
1.8 

1.8 
L9 
L9 
1.9 
L9 

1.85 
1.85 
1.85 
1.9 
1.9 

1.9 
3.0 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
L8 
1.8 

L8 
1.8 
1.75 
1.75 
3.0 

3.0 
1.8 
1.6 
1.8 
3.0 

1.7 

2  

1-7 

3 

1.7 

4  

1.7 

5 

1.6 

6 

1.65 

7 

1.7 

8 

1.7 

9 

1-76 

10 

1.7 

11      

1  7 

12 

1.7 

13      

1.66 

14 

1.66 

15    

1.65 

15        

1.6S 

17 

1.65 

18    

1.8 

19 

1.8 

20        

L7 

21    

1.8 

22 

1.9 

23 

1.86 

24 

1.86 

26 

L9 

26 

1.9 

27 

L9 

28      

2.1 

29 

3.0 

30 

2.0 

31  

2.06 

1911. 
1 

2.0 

2  

2.0 

3 

2.0 

4  

2.1 

5 

2.0 

6 

2.0 

7  

2.0 

8 

2.0 

9 

1.7 

10 

1.6 

11 

1.6 

12 

2.0 

13    

2.1 

14 

1.8 

16 

L8 

16 

1.8 

17 

1  8 

18 

1.8S 

19 

1.86 

20 

1  8S 

21 

1.75 

22 

1.8 

23 

2.1 

24 

2.0 

26 

19 

26 

1.8 

27 

1.7 

28 

37 

29 

4.0 

30 

2.7 

31 

2.5 

Note.— Ice  present  Jan.  1  to  10  and  Dec.  18  to  31, 1910;  gage  heights  for  1910.  pubUahed  In  Water  Supply 
Paper  No.  286,  were  partly  in  error  as  necessary  corrections  were  not  applied;  corrected  gage  heights  gi^to 
in  above  table.    Ice  present  Jan.  1  to  Feb.  26,  and  Nov.  36  to  Dec.  31, 1011. 
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Daify  diMcharge,  m  $€eond-feety  ofSoiUh  Fork  of  South  PUUU  River  at  SaiUh  PUUU,  Colo,^ 

for  191(hll. 


Day. 


Jan.     Feb.     Mar.     Apr.     lUy.    June.    July.    Aug.    Bept     Oct.     Not.    Deo. 


191L 


110 
110 
110 
115 
lU 

120 
]» 
125 
130 
135 

142 
142 
143 
133 
143 

143 

102 
108 
184 
173 

184 
184 
173 
143 
133 

113 
122 
122 
113 
122 
122 


122 
113 
104 
88 
88 

88 

75 
58 
53 


58 

40 
53 
58 
78 

78 
80 
85 
M 
114 

148 
130 
130 
IM 
•4 

•4 
94 
04 


04 
114 
130 
130 
214 

274 
242 
V4 
291 


030 
550 
500 
402 


430 
441 
402 
402 
408 

402 
408 
342 
343 
342 

306 
306 

274 
274 
242 
342 


342 

242 
258 
242 
343 

243 

94 
94 
94 
343 

258 
258 
274 
825 


242 
258 
258 
258 
274 

808 
325 
S25 
325 
342 

342 
842 
338 
378 
380 


823 
284 
233 
170 
120 

110 
110 
106 
105 
04 

94 

94 
86 
86 
78 

60 

80 
94 
72 
78 

72 
50 
01 
78 
200 


425 
430 
434 

476 
508 

420 
405 
370 
335 

837 

830 
380 
880 
340 
425 

403 
445 
540 
400 
406 

410 
430 
476 
520 
522 

480 
395 
435 

875 
814 
316 


142 
116 
105 
94 
86 

78 
78 
78 
78 
72 

72 
78 
66 
72 
72 

78 
72 
78 
78 
116 

802 
323 
323 
323 
328 

323 
323 
316 
129 
116 
116 


317 
818 
310 
320 

818 

815 
406 
302 
335 
317 

830 
296 
805 

270 
.300 

315 
312 
343 
340 
274 

214 
242 
242 
242 
136 

136 
114 
125 
136 
136 


105 
105 
150 
156 
116 

94 
86 
86 
86 
86 

86 
86 
86 
86 
116 

170 
170 
170 
170 
170 

302 
302 


302 

302 
344 
344 
386 
432 


300 

374 
843 


306 
173 
78 

78 
78 
78 
78 
78 

78 
94 

104 
94 

114 

114 
125 
114 
114 
292 

308 
322 
362 
550 
350 
322 


432 
432 
480 
432 
432 

323 

555 
1.040 
1.040 
1,040 

1,010 
975 
975 
975 
975 

975 
975 
200 
130 
585 

585 
585 
750 
750 
755 

700 
545 
445 
445 
355 


170 
455 

580 
530 


410 
382 
840 
315 
564 

564 
564 

610 
541 
173 

114 
246 
246 
246 
182 

240 
256 
256 
256 

136 

125 
136 
125 
125 
114 
136 


242 
165 
165 
165 
448 

500 
472 
170 
170 
442 

283 

215 
215 
215 
200 

182 
182 
200 
198 
198 

175 
175 
540 
540 
540 

540 
260 
260 
260 
254 
254 


126 
126 
114 
114 
114 


88 

406 

88 

96 
96 
96 
96 
96 

96 
114 
106 
96 
96 

125 
136 
170 
147 
147 

147 
147 
147 
147 
147 


264 
290 

290 
254 
254 

220 
220 
188 

188 
188 

158 
158 
144 
130 
106 

106 
118 
106 
106 
106 

106 
106 
106 
106 
106 

106 
106 
106 
106 
106 


114 

114 
114 
114 
96 

96 
96 
96 
106 
106 

106 
106 
106 
106 
105 

105 
114 
114 
114 
114 

114 
147 
147 
147 
147 

147 
136 
136 
136 
136 
136 


106 
106 
106 

1K8 
188 

188 
106 
86 
86 
58 

58 
53 

48 
48 
48 

48 
48 
48 
48 
48 

48 
48 
48 
48 
48 

48 
48 
48 
48 
48 
58 


05 
88 

80 
86 
110 

109 
108 
106 
117 
127 

125 
115 
103 
112 
110 

110 
100 
96 
90 
82 

80 
70 
70 
64 
59 

70 
70 
54 
64 
64 


54 
54 
54 
54 
46 

50 
54 
54 
59 
54 

54 
54 

50 
50 
50 

60 
50 
45 
45 

45 

45 
45 
45 
45 
45 

55 
55 
55 
55 
55 
55 


85 
86 
85 
86 
85 

86 
85 
85 
75 
75 

75 

75 
75 
75 
75 

75 
75 
75 
80 
80 

80 
80 
80 
90 
90 

90 
90 
100 
100 
100 
100 
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Monthly  dUcharge  of  South  Fork  of  South  PlatU  River  at  South  PlaUe,  Colo.,  for  1910-11. 
[Drainage  area,  2,160  square  miles.] 


Month. 


DJschaiKe  in  seoond-feet. 


yftfjm^ni.  Minimum.     Mean, 


RoiHiff 

(total  in 
acre-feet). 


Aoco- 
xBcy. 


1910. 

Janoaryt 

February 

March 

April 

MJty 

June 

July 

August 

September 

October 

Novembn 

December 

The  year 

1911. 

January 

Februuy 

March 

April 

Ifoy 

June 

July 

August 

September 

October 

Novembo' 

December 

The  year 


184 
148 
044 
380 
640 
408 
560 
610 
170 
147 
127 
fiO 


110 
49 
94 
94 

314 

114 
78 

114 
88 
96 
64 
45 


137 

80.3 
860 
270 
418 
271 
208 
310 
117 
118 

91.2 

60 


8,410 
4,960 
21,600 
I&IOO 
2^700 
16,100 
1^800 
19,000 

7^270 
6,430 
8,060 


644 


86 

94 

72 

323 

323 

432 

1,040 

640 

290 

188 

86 

100 


46 


65 

60 
42 
46 
66 
86 
180 
165 
106 
48 
42 
75 


204 


Tao 

64.8 
61.4 

132 

146 

186 

663 

286 

166 
72.6 
62.2 
83.6 


147,000 


4,340 
8,600 
8,160 
7;880 
8,980 
11,000 
40,100 
17,500 
0,210 
4,460 
8,700 
6,140 


1,040 


42 


165 


119,000 


NoTB.— Monthly  estimates  for  this  station  for  1910,  as  published  in  Water  Supply  Paper  286,  an  in  error, 
and  the  revised  values  are  published  herewith. 

SOUTH  PLATTE  BZVEB  AT  SOUTH  PLATTX,  OOLO. 

Location.— In  sec.  25,  T.  7  S.,  R.  70  W.,  in  the  Pike  National  Forest,  three-fourths  of 
a  mile  east  of  South  Platte;  about  300  feet  below  junction  of  the  North  and  South 
forks;  no  tributary  between  the  forks  and  the  station,  and  none  for  several  miles 
below. 

Becorda  available.—March  28,  1902,  to  December  31,  1911.  Records  at  Platte 
Canyon  and  at  Deansbury,  a  few  miles  below,  extend  back  to  1887  with  the  excep- 
tion of  the  years  1893  and  1894.  The  earlier  records,  1887-1892,  were  taken  by 
the  State  engineer,  and  the  records  from  1895  to  1898  were  taken  under  the  direc- 
tion of  the  Denver  Power  &  Irrigation  Co. 

Drainage  area. — 2,610  square  miles. 

Gage.— An  automatic  recording  gage,  installed  by  the  State  engineer  March  14, 1910. 
From  March  28, 1902,  to  May  7, 1905,  the  gage  was  at  the  highway  bridge.  On  the 
latter  date  it  was  moved  to  its  present  site,  150  feet  below.  It  is  probable  that  the 
new  gage  read  to  a  somewhat  different  datum.  The  recording  gage  is  referred  to 
the  datum  of  the  gage  established  in  1905.' 

Ohaimel.-— Shifting. 

Discharge  measurements. — ^Made  from  car  and  cable  during  high  water,  and  by 
wading  at  low  stages. 

^C^ter  flow. — ^Ice  causes  backwater  during  a  portion  of  the  winter  months  and 
measurements  are  made  to  determine  the  flow. 

Artifldal  control.— The  flow  is  controlled  to  a  certain  extent  by  the  Cheesman 
reservoir  which  is  on  the  South  Fork  about  20  miles  above  the  forks. 
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Divendons.'-No  water  is  diverted  between  this  station  and  that  on  the  South  Fork 
at  South  Platte  nor  between  this  station  and  that  on  the  North  Fork  at  Gaasells. 

Aoenzm^. — ^Although  the  channel  is  shifting,  sufiicient  discharge  measurements  have 
been  obtained  to  enable  fair  estimates  of  discharge  to  be  made. 

Cooperation.— Station  maintained  in  cooperation  with  the  State  engineer. 

DiMhar^e  metuwrementM  of  South  PlaUe  River  at  South  Platte,  Colo.,  in  1911, 


Date. 

Hydrognpher. 

beim- 

Dto- 
cbarge. 

Date. 

Hydrographer. 

be^t. 

Die- 
charge. 

Jan.  1(¥ 

B.  H.  Ftoteber 

FttL 
2.08 
1.88 
1.48 
1.60 
3.58 
S.7i 

106 
73.2 
98.0 

861 

445 

July  11 
Auj.18 

Sept  8 
Nov.   Z 
Deo.  16a 

O.H.Ronell 

Ftel, 
4.28 
3.87 
2.00 
3.04 
L66 
L80 

Stc-fU 

1,190 

808 

Feb.  Xto 

R.H.  Fletotaer 

Mar.  16 

16 

May  10 

Jviw  12 

do 

do 

Turner  and  HIlBi 

J.  B.Stewart 

iietoliOTMMiWahk*:::: 
O.H.RuneU 

834 
384 
04.1 

R.  H,  Flf^tohor 

116 

e  Ice  ooodttions. 

Daa§  gage  hma^  in  feet,  of  South  PlaUe  River  at  South  PUOU,  Colo.,  for  191(hll. 

[Mies  A.  V^rmmian,  obBerver.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

ino. 
1 

3L6 
3.4 
3.5 
3.3 
3.3 

3.5 
3.6 
3.7 
3.7 
3.5 

3.5 

3.6 

3.6 

3.45 

3.5 

3.8 
3.4 
3.5 
3.5 
3.6 

3.6 

3.56 

3.6 

3.3 

3.3 

3.3 
3.0 
3.1 
3.3 
3.1 
3.15 

10 

3.1 
3.0 
1.9 
1.9 

1.0 
1.7 
1.7 
1.7 
1.66 

1.7 

1.7 

1.75 

1.8 

1.0 

3.0 
1.0 
1.96 
3.0 
3.1 

3.3 
3.35 
3.3 
3.3 
3.0 

3.1 
3.1 
2.0 

1.6 

1.55 

1.55 

1.55 

1.6 

1.56 

1.6 

1.55 

1.55 

1.55 

1.9 

3.0 
2.2 
3.3 
3.5 

3.6 

3.55 

3.65 

3.7 

3.55 

8.55 

8.4 

8.3 

8.3 

8.3 

8.8 

3.35 

8.3 

8.35 

3.3 

3.36 
3.3 
3.26 
3.3 
3.05 

3.0 

2.85 

2.76 

2.75 

3.6 

3.56 

1.66 

1.6 

1.55 

1.6 

1.6 

1.6 

1.65 

1.6 

1.6 

1.6 

3.6 

3.66 

366 

3.5 

3.5 

3.45 

2.6 

2.6 

2.6 

2.6 

3.56 

2.6 

2.7 

3.86 

3.8 

2.65 

3.7 

3.7 

3.76 

3.8 

2.96 

2.9 

2.05 

3.0 

8.05 

3.06 

8.1 

3.16 

3.26 

3.3 

1.6 

1.0 

3.3 

2.35 

3.4 

14 

2.26 

2.1 

3.06 

1.9 

8.8 
8.8 
8.8 
8.4 
3.4 

8.35 

3.2 

8.15 

8.15 

3.3 

3.2 

3.25 

3.36 

3.45 

3.45 

3.4 

3.35 

3.56 

3.5 

3.3 

3.36 

3.35 

3.56 

3.6 

3.55 

3.4 

3.4 

3.45 

8.45 

3.4 

3.4 

3.15 

2.1 

2.0 

2.0 

2.1 

2.2 

2.3 

2.4 

2.45 

2.65 

8.4 

8.4 
3.4 
3.4 
8.25. 

3.36 

8.85 

8.3 

3.25 

3.3 

3.16 

3.3 

3.1 

3.2 

3.1 

3.16 

3.2 

3.15 

8.1 

3.9 

3.7 

2.75 

2.7 

2.66 

2.66 

2.5 

2.45 

2.4 

2.4 

2.76 

2.75 
2.86 
2.85 
2.86 
2.9 

2.8 

2.8 

2.75 

2.85 

2.75 

2L8 

2.8 
3.9 
2.86 
2.86 

3.8 

3.75 

2.66 

2.55 

3.1 

3.05 
3.0 
10 
2.0 
3.05 

2.06 
2.06 
2.06 
1.9 
1.96 

2.0 
2.0 
2.0 
2.2 
2.6 

2.56 

2.55 

2.6 

3.3 

3.25 

3.4 

3.15 

3.4 

8.75 

3.4 

3.65 

3.9 

3.05 

4.3 

4.26 

4.2 

3.65 

3.35 

3.4 

3.3 

3.15 

3.3 
8.1 
3.0 

3.76 
3.35 

3.35 

3.45 

3.4 

3.26 

2.35 

2.26 

2.4 

2.5 

2.45 

2.45 

2.66 

2.7 

2.7 

2.7 

2.26 

2.06 

2.06 

2.06 

2.1 

2.0 

2.0 

2.35 

2.3 

2.35 

2.45 

2.95 

3.9 

3.75 

3.85 

2.8 

2.85 

2.0 
2.05 
2.0 
2.05 
2.0 

1.9 

1.85 

1.85 

1.95 

1.95 

1.85 
1.85 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.95 
2.05 
2.06 
2.05 
2.0 

3.0 
2.0 
2.0 
2.0 
2.0 

2.1 

2.25 

2.2 

2.15 

2.15 

11 

2.05 

2.0 

2.0 

1.95 

*  1.9 
1.9 
1.9 
1.9 
1.85 

1.9 
1.9 
1.95 
1.9 
1.9 

1.96 
1.9 
1.8 
1.86 
1.95 

2.05 

2.1 

2.05 

2.06 

2.1 

3.1 

2.15 

2.16 

2.1 

2.1 

2.06 

2.0 

2.0 

2.05 

2.0 

1.05 

2.0 

1.05 

1.85 

2.05 

2.1 

2.3 
2.0 
1.9 
1.8 
1.7 

1.9 

1.86 

1.85 

1.85 

1.95 

1.9 
1.9 
2.0 
2.0 
3.0 

3.06 

3.05 

2.0 

1.05 

2.0 

2.0 

1.9 
1.95 
1.95 
1.85 

1.85 

1.8 

1.75 

1.85 

1.85 

1.75 

1.7 

1.55 

1.6 

1.55 

1.65 

1.6 

1.65 

1.75 

1.75 

1.65 

1.65 

1.7 

1.7 

1.75 

1.5 

3       

1.5 
1.6 

8 

4, 

1.6 

5 

1.4 

6 

1.4 

7 

1.45 

8 

1.6 

9 

1  6 

10 

1.65 

U 

1.6 

12 

1.6 

U 

1.7 

14 

1.55 

15. 

1.65 

16 

1.65 

17 

1.7 

18, 

1.8 

19 

1.9 

n 

1.8 

21 

1.9 

22 

1.9 

S 

1.8 

24 

1.96 

25 

2.0 

26 

1.05 

27 

1.9 

28 

1.9 

29 

1.9 

30 

1.9 

31 

1.9 

1011. 
1 

2 

a 

2.05 
2.0 
3L05 

1.0 

1.7 

1.65 

1.75 

XO 

4 

5 

1.26 

6 

1.7 

7 

1.75 

8 

1.3 

9 

1.1 

10 

1.1 

.8173«— wsp  306—14- 
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Daily  gage  height,  in  feel,  of  South  PlaUe  River  at  South  PlaUe,  Coh.Jor  1910-11— Con. 


Day. 

Jan. 

Fab. 

Iter. 

Apr. 

M.y. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dec. 

1911. 
11 

2.0 

1.95 

1.85 

1.7 

1.66 

1.65 

1.65 

1.55 

1.6 

1.6 

1.65 

1.7 

1.55 

1.65 

1.7 

1.7 

1.6 

1.6 

1.6 

1.66 

1.6 

1.6 

1.6 

1.6 

1.55 

1.55 

1.6 

1.6 

1.6 

1.55 

1.45 

1.45 

1.8 

2.0 

2.05 

2.0 

1.7 
1.6 
1.65 

1.65 

1.5 

1.45 

1.45 

1.45 

1.55 

1.55 

1.5 

1.55 

1.45 

1.5 
1.55 
1.5 
1.5 
1.56 

1.5 

1.4 

1.5 

1.45 

1.5 

1.55 

1.85 
1.85 
1.8 
1.8 
1.7 

1.75 

1.8 

1.75 

1.8 

1.8 

1.8 

1.9 

1.95 

2.1 

2.2 

2.2 

2.15 

2.1 

2.2 

2.3 

2.2 

2.05 

2.36 

2.35 

2.55 

2.6 

X6 

9.65 

X75 

2.7 

2.9 
3.0 
8.0 
3.0 
3.0 

3.05 

2.95 

2.8 

2.75 

2.65 

2.6 

2.7 

2.7 

2.7 

2.65 

2.7 

2.85 

2.9 

2.8 

2.8 

2.8 

8.0 
2.9 
3.0 
8.0 
3.0 

3.0 
3.0 
3.05 
8.05 
8.16 

4.2 

4.15 
4.2 
4.2 
4.15 

4.15 

4.2 

3.2 

2.85 

3.5 

8.5 

8.65 

3.6 

3.55 

3.55 

8.6 

3.35 

3.15 

8.1 

9.85 

2.45 

2.9 

2.45 

2.35 

2.3 

2.3 

2.3 

2.3 

2.35 

2.25 

2.2 

2.2 

2.45 

2.75 

2.7 

2.7 

2.6 
2.1 
2.1 
2.0 
2.0 
2.06 

1.9 
1.8 
1.8 
1.8 
1.8 

1.8 

1.8 

1.85 

1.85 

1.85 

1.85 
1.85 
1.85 
1.8 
1.8 

1.85 
1.85 
1.86 
1.86 
1.96 

1.65 
1.6 
1.6 
1.6 
1.6 

L6 
1.6 
1.6 
1.6 
1.55 

1.55 

1.65 

1.6 

1.65 

1.65 

l.» 

1.65 

1.65 

1.7 

1.66 

1.66 

1.75 
1.6 
L55 
1.75 
1.65 

L85 
1.6 
1.6 
1.66 
L6 

1.6 
1.65 
1.5 
1.5 
1.6 

1.7 
1.65 

12 

18 

14 

16 

16 

17 

18 

19 

90 

21 

22 

2S 

24 

26 

26 

27 

28 

29 

80 

81 

NoTS.— loepreseot  Jan.  1  to  28  and  Dec.  16  to  81»  1910.     Case  heights  for  1910,  published  in  Watfr-flopply 
Paw  286«aro  in  enrar  as  neoeBsaryoorrections  were  not  applied;  comcted  gage  nelgbts  presented  in  sbore 

Ice  present  Jan.  1  to  Feb.  26  and  Nov.  96  to  Dec.  81, 1911. 
Daily  dMiarge,  in  eeoond-feet,  ofSotUh  Platte  River  at  South  Platte,  Colo.,  for  1910-1.1. 


Day. 


Jan.  Feb.  Mar.  Apr.  Ifay.  June.  July.  Aug.  Sept.  Oct.  Nov.  Dee. 


1910. 

1. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 

16 

17 

18 

19 

» 

21 

22 

28 

24 

25 

96 

27 

28 

29 

30 

31 

1911. 

1 

2 

3 

4 

6 


200 
200 
20O 
200 
200 


225 
226 
225 


215 
215 
215 
215 
215 

210 
210 
210 
210 
210 

205 
205 
205 
205 
208 

212 
170 
190 
218 
195 
205 


100 

100 
100 
105 
105 


182 
206 
182 
160 
160 

160 
120 
120 
120 
111 

120 
120 
130 
140 
160 

182 
160 
171 
182 
206 

234 
248 
234 
234 
182 

206 
206 
182 


160 
182 
234 
234 
322 

354 
338 
370 
386 
710 

710 
650 
610 
610 
610 

610 
590 
610 
590 
610 

590 
570 
590 
570 
513 

404 
440 
404 
404 
354 
838 


106 
95 

95 
95 


854 
870 
370 


306 
822 
822 
322 
322 


354 
886 
440 
422 

370 
386 
886 
404 
422 

476 
458 
476 
494 
513 

513 
532 
652 
590 
605 


95 
160 
240 
283 


605 
600 
600 
635 
630 

570 
560 
530 
530 
548 

648 
560 
600 
630 
625 

615 
590 
665 
650 
572 

555 

590 
660 
680 
660 

605 
605 
620 
620 
602 
602 


226 
212 
185 
185 
212 


600 
60O 

508 
508 
640 

540 
576 
658 
640 


606 

622 
488 

522 
488 

605 
622 
506 
488 
420 

358 
373 
358 
343 
343 

298 
284 
270 
270 
373 


438 
480 
480 
480 
500 


888 
888 

420 
404 
404 


373 
343 
313 
197 

186 
175 
175 
175 
186 

186 
186 
186 
153 
164 

175 
175 
175 
220 
375 

365 
380 
410 
670 
640 
690 


617 
782 
908 
732 
807 


400 
610 
660 
610 
546 

560 
610 
430 
365 

630 


670 
650 
590 
276 

248 
290 
323 
306 
306 

370 
386 


248 

194 
194 
194 
206 
182 
182 


303 
286 
303 
337 
529 


183 
194 
182 
194 
183 

160 
160 
150 
171 
171 

160 
150 
160 
100 
160 

160 
160 
160 
160 
160 

171 
194 
194 
194 
180 

ISO 
180 
178 
178 
178 


340 
390 


335 


162 
162 
160 
100 
150 

155 
156 
160 
155 
163 

158 
153 
130 
140 
160 

180 
195 
178 
176 
190 

190 
200 
200 

186 
186 

175 
160 
160 
170 
160 
145 


237 
290 
190 
245 
260 


138 
136 
126 
126 
146 

136 
136 
156 
156 
166 

167 
167 
156 
146 
156 

156 
136 
14A 
146 
126 

126 
116 
107 
126 
126 

107 
96 
76 
83 

76 


100 
90 
95 
115 
115 


68 

68 


68 
68 
83 

8S 

n 

83 
83 

08 
76 
70 

70 
70 
70 
70 
70 

75 
76 
75 
75 
80 

80 
80 
80 
85 
85 
8S 


100 
100 
106 
106 
106 
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Dmfy  diidiar^,  in  ieocmi-feet,  of  South  Platie  River  <U  South  PlatU,  Colo.,  for 

i9iO-ii— Continued. 


Day. 


>aa. 


Feb. 


Mar. 


Apr. 


May. 


Jnne.    July. 


Aug. 


Bept. 


Oct. 


Nov. 


Deo. 


1907-8. 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

2S 

26 

27 

2B , 

29 

80 , 

31 


110 
116 
105 
106 
110 

110 
110 
110 
115 
105 

106 
105 
85 
05 
95 

105 
115 
85 
105 
115 

115 
05 
96 
06 
96 
95 


86 
96 
86 
86 
86 

96 
96 
05 
80 
86 

96 
96 
96 
100 
100 

106 
106 
106 
110 
110 

115 
05 
106 


95 
86 
05 
05 
96 

105 
77 
70 
70 
70 

86 
86 
77 
86 
70 

77 
86 
77 
77 
80 

77 
03 
77 
70 
77 
86 


254 
312 
198 
160 

148 
148 
187 
187 
116 

126 

187 
126 
187 
187 

187 
160 
172 
212 
240 

240 
226 
213 
240 
368 


340 
368 
308 

814 
847 

338 
196 
383 
383 
855 

870 
870 
893 

430 
413 

490 

685 
685 
635 
685 

660 
515 
455 

435 
400 
880 


460 
460 
440 
486 
445 

438 
428 
436 
406 
436 

487 
506 

466 
466 
466 

660 
506 

650 
650 
650 

660 
660 
573 
673 
617 


066 
1,010 
1,300 
1,180 
1,160 

1,150 
1,120 
1,150 
1,150 
1,130 

1,130 

1,150 

640 

487 

783 

783 
807 
833 
807 
807 

883 

709 
617 
604 
487 
837 


803 
466 

487 

506 

837 
303 
286 
280 

280 
286 
808 
280 
280 

290 
890 
525 
515 
535 

510 
336 
345 
326 
335 
333 


310 
390 
370 
370 
350 

385 
310 
206 

206 
200 

200 
200 

310 
310 
310 

310 
305 
305 
190 
190 

300 
300 
300 

196 
320 


830 
325 
195 
170 
140 

130 
115 
116 
110 
110 

106 
106 
105 
103 
05 

02 

92 
100 
110 
110 

110 
106 
106 
115 
105 
105 


95 
95 
105 
105 
115 

115 
85 
77 

115 
95 

96 
85 
85 
95 
85 

85 
05 
70 
70 
85 

85 
90 
95 
95 
100 


106 
115 
115 
115 
116 

115 
115 
115 
115 
115 

116 
110 
110 
110 
110 

110 
110 
110 
106 
106 

106 
105 
106 
106 
106 
105 


Non.— Dally  dlschars*  'or  tfaii  station  for  1910,  as  pubUahed  In  Water-Supply  Paper  286,  In  error  becaoee 
of  nonoarrectlon  off  gage  heigbte  and  method  of  oompatlng;  corrected  determmatlon  presented  herewith: 
Ddly  diMharga  Jan. T to  33  and  Dec.  16  to  81, 1910,  estimated  beoause  of  Ice;  discharge  Feb.  16  to  Apr. 
27,  June  6  to  July  19,  Aug.  13  to  Sept  34,  and  Nor.  1  to  23, 1910,  determtaied  from  fairly  welUdeflned  corves; 
indirect  method  for  shifting  ^baniiiilff  used  for  the  remaining  periods  of  1910. 

Deny  dtacharge  Jan.  1  to  Feb.  36  and  Nov.  36  to  Dec.  81. 1911.  estimated  because  of  ice;  discharge  Feb. 
37  to  Aug.  18, 1911,  determined  fh)m  a  carve  fslrly  well  deflned  between  50  and  1,300  seoond-feet;  nidlreot 
method  for  shlfttaig  channela  used  f^om  Aug.  19  to  Nov.  36, 1911. 

MwUhly  diKharge  of  South  Platte  River  at  South  Platte,  Colo.,  for  1910-11. 
[Drainage  area,  3,610  square  miles.] 


Month. 

Run-off 
(total  in 
acre-feet). 

Aoco- 

Maximum. 

Minimum. 

Mean. 

raoy. 

1910. 

JmQaiy 

326 
348 
710 
005 
660 
600 
600 
670 
194 
300 
167 
96 

170 
111 
160 
306 
530 
370 
153 
182 
150 
130 
76 
68 

209 
173 
437 
415 
602 
464 
312 
404 
171 
167 
131 
77.3 

12,800 
9,560 
36,900 
84,700 
37,000 
37,600 
19,200 
24,900 
10,300 
10,300 
7,800 
4,750 

C. 

February 

B. 

itaSf^:::::::::!:;;.:::::::::::::::::::::::::::. 

B. 

April 

B. 

May. ..:::::::;;:;:                   :. 

B. 

S;:         : 

B. 

iSy..;::::: ::::.. 

B. 

ififcrt:::::;;::::::::;;::::::::::::::::::;:::::::: 

B. 

September 

B. 

oSoS?^::::;::;::;:::;:::::::::::::::::::::::: 

B. 

November 

B. 

December 

B. 

Th#  Tfar       

710 

68 

206 

216,000 

mi. 

J«fmiiry                        . 

115 
115 
106 
396 
660 
617 
1,300 
635 
890 
830 
115 
115 

85 
85 
63 
96 
185 
408 
337 
280 
190 
92 
70 
100 

103 
96.4 
83.6 

188 

361 

493 

865 

373 

242 

144 
94.4 

109 

6,300 
5,300 
5,140 
11,200 
22,200 
29,200 
53,100 
22,900 
14,400 
8,830 
5,620 
6,700 

B. 

FeSSZy.::: . ... ..     . 

B. 

itoS^...:......... 

B. 

AprfL  :...... 

A. 

ll5^...: 

A. 

JSe:;:::::::::::::::::::::::::.:::::::::::.: 

A. 

July 

A. 

August 

A. 

se^biv;; :...... 

A. 

ocCS^T!;;:::;:::::;;::::::::::::;:::::::;....:. 

A. 

November. 

B. 

December 

C. 

The  year 

1,200 

63 

264 

191,000 

Non^Monthly  estimates  for  this  station,  for  1910,  as  published  hi  Water  Supply  Paper  286,  are  in 
€ntr,  and  tlurafore  thareviwd  estimates  are  published  herewith. 
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SOUTK  FLATTE  RZVXR  AT  DSWBR.  COLO. 

Location. — ^At  the  Sixteenth  Street  viaduct  in  Denver;  500  feet  below  mouth  of 
Cherry  Creek. 

Records  available.— May  7,  1895,  to  December  31,  1911. 

Drainage  area. — 3,840  square  miles. 

Gkkge. — ^Automatic  recording  gage  installed  August  12,  1909.  The  original  gage  was 
located  at  the  Twenty-third  Street  viaduct.  In  July,  1895,  a  new  gage  was 
installed  at  the  Fifteenth  Street  bridge.  In  August,  1898,  an  inclined  staff  gage 
was  placed  on  the  opposite  side  of  the  river,  but  referred  to  the  same  datum. 
This  gage  was  destroyed  by  high  water  in  June,  1900,  and  for  the  remainder  of  the 
year  the  gage  installed  in  July,  1895,  was  used.  This  gage  was  stolen,  and  a  new 
one  was  placed  between  the  Fifteenth  Avenue  and  Sixteenth  Avenue  bridges 
May  15,  1901,  reading  to  the  same  datum.  This  gage  also  was  stolen  and  was 
replaced  on  June  10,  1903,  by  a  vertical  staff  near  the  same  place  and  having  the 
same  datum.  The  automatic  gage  is  referred  to  practically  the  same  datum  as 
the  preceding  verticalstaff. 

Channel.— Shifting. 

DiBcharge  measurements.— Made  from  the  Fifteenth  Street  bridge  during  high 
water  and  by  wading  at  low-water  stages. 

Winter  flow.— The  flow  at  this  point  is  seldom  affected  by  ice. 

Diversions. — Between  this  station  and  the  one  at  South  Platte  there  are  court  decrees 
for  diversion  from  South  Platte  River  of  2,226  second-feet  and  from  intervening 
tributaries  of  1,466  second-feet. 

Cooperation. — Since  1907  station  has  been  maintained  by  the  State  engineer,  by 
whom  the  records  are  furnished. 

Discharge  mecmureiTients  ofSotUh  Platte  River  at  Denver,  Colo.,  in  1911. 


Date. 

Hydrographer. 

hei^t. 

Di*. 
charge. 

Date. 

Hydrographer. 

^u 

Di». 
charge. 

Jan.   17 
Feb.  24 

Turner  and  Clayton. . . . 
Thos.  Grieve 

Feet. 
1.18 
1.08 
1.10 
1.33 
1.62 
1.09 
1.72 

1.78 
1.03 

2.16 

"it 

110 
110 
177 
254 
331 
396 

463 
591 

750 

July  31 

Aug.    7 

14 

21 

28 

Sept.  11 

16 

Oct.     2 

30 
Dec.     4 

Bundy  and  Bunger. ... 

do 

Grieve  and  Bundy 

Bundy  and  Bunker 

ff«r 

FteL 
1.46 
1.15 
1.28 
1.35 

1.40 
1.21 
1.00 

1.03 
.89 
.74 

8ec.^U 
341 
216 

Mar.  11 

F.Cogswell 

216 

June  19 

Turner  and  Clayton .... 

Thoe.  Grieve 

C  C.  Hezmalhalch 

F.Cogswell 

Bunffer  and  Uezmal- 

230 
242 

24 

July    6 

...!!do..:: :..:::: 

F.Cogswell 

160 
114 

Hesmalhalch  and  Bun- 
ijer 

11 

Bundy  and  Bunger — 
Bunger  and   Ilezmal- 

HI 

24 

...fdo,::..:::::::::.;: 

Grieve  and  Bunger 

89.0 
71.0 

Daily  gage  height,  in  feet,  of  South  Platte  River  at  Denver,  Colo,,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Nov. 

D«^ 

1 

0.85 

.8 

.8 

.85 

1.0 

1.1 

1.1 

1.15 

l.I 

1.15 

0.95 
.9 
.9 
.8 
.95 

1.0 
.9 
.9 
.9 
.95 

1.1 

1.15 

1.2 

1.06 

1.0 

1.0 

1.1 

1.05 

1.0 

1.06 

0.9 
.8 
1.0 
1.3 
1.35 

1.4 

1.5 

1.5 

1.26 

1.15 

1.4 
1.35 
1.3 
1.2 
1.25 

1.25 

1.3 

1.35 

1.4 

1.45 

1.55 

1.7 

1.65 

1.6 

1.55 

1.6 
1.45 
1.55 
1.6 
1.6 

1.65 

1.9 

2.4 

2.35 

1.75 

1.8 

2.3 

2.1 

2.15 

2.0 

1.25 

1.2 

1.15 

1.15 

1.25 

1.25 
1.15 
.95 
1.05 
1.05 

1.2 
1.2 
1.45 
1.45 
1.3 

1.3 
1.3 
1.2 
1.2 
1.15 

1.1 

.96 
1.0 

.9 
1.1 

1.26 
1.2 
1.06 
1.0 
.96 

a95 

.9 
.9 
.85 
.85 

.85 
.90 
.0 
.0 
.85 

0.96 

2 

1.1 

3 

.» 

4 

.8 

5 

95 

6 

.9 

7 

105 

8 

1  IS 

0 

M 

10 

.95 
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DaUy  gage  height,  in  feet,  of  South  PlaUe  River,  at  Denver,  Colo.,  for  /Pi  1— Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

11  

1.1 

1.05 

1.06 

1.1 

1.06 

1.0 

1.06 

1.05 

1.0 

1.0 

1.0 
1.0 
.0 
1.0 
1.06 

1.1 
1.1 
1.0 
1.0 
1.0 
1.0 

.06 
1.0 
1.0 
1.0 
1.0 

.06 
1.0 
1.0 
1.06 
1.0 

.85 
.75 
.75 
1.1 

i.a 

1.26 
1.2 
1.1 

1.1 

1.0 
.0 
.96 

.85 

.9 
.0 
.9 
.8 
.9 

.85 
.86 
.85 
.0 
.9 

.8 
.0 
.85 
.85 
.8 
.9 

1.15 
1.06 
1.0 
1.05 
1.05 

1.0 

1.0 
.06 
.06 
.9 

.05 
.95 
1.0 
1.05 
1.15 

1.1 

1.1 

1.15 

1.2 

1.45 

1.45 

1.4 

1.35 

1.4 

1.4 

1.5 
1.5 
1.5 
1.4 

1.6 

1.5 

1.5 

1.86 

1.4 

1.35 

1.4 

1.45 

1.35 

1.4 

1.5 

1.45 

1.6 

1.5 

1.45 

1.5 

1.3 

1.75 
2,05 
2.2 
1.7 
1.7 

1.7 

1.9 

1.85 

1.8 

1.7 

1.65 

1.7 

1.7 

1.7 

1.6 

1.C5 
1.85 
1.0 
1..5 
1.95 

2.2 
2.35 
2.25 
1.55 
1.55 

1.7 
1.66 
1.65 
2.15 
2.2 

2.2 
2.1 

1.95 
1.8 
1.65 
1.45 

2.25 

2.0 

1.05 

1.3 

1.35 

1.3 

1.25 

1.25 

1.3 

1.3 

1.3 

1.3 

1.5 

1.85 

1.9 

1.95 

1,7 

1.4 

1.3 

1.3 

1.2 

1.05 
1.05 
1.05 
1.0 
1.05 

1.1 
.95 
.9 
.95 
.96 

.06 
.9 
.9 
.86 
.9 

.85 
.9 
.95 
.96 
1.0 

1.0 
.96 
.85 
.85 
.9 

.95 
.95 
.95 
.95 
1.0 

.9 

.85 
.95 
.9 
.9 

.85 
.05 
.9 
.9 
.95 
.9 

.8 

.8 
1.0 
1.06 
1.06 

1.05 

1.1 
.96 
.9 
.85 

.85 
.75 
.75 
.8 
.9 

.85 
.85 
.75 
.75 
.85 

.06 

12 

.9 

13  

.8 

14 

.8 

15  

.9 

16 

.9 

17 

.06 

18 

1.0 

19 

1.0 

20 

.06 

21 

.9 

22 

.0 

a  

.96 

24 

.05 

25 

.9 

26  

.85 

27 

.7 

28 

.75 

29 

.9 

30 

.0 

31 

.9 

Daily  dMcharge^  in  eeocmd-feet^  of  South  Platte  River  at  Denver ^  Colo,  ^  for  1911, 


Day. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

Juna. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

78 

102 

116 

70 

906 

368 

890 

250 

165 

135 

100 

65 

85 

128 

65 

188 

335 

510 

230 

165 

100 

90 

65 

86 

140 

90 

170 

312 

815 

215 

250 

110 

90 

78 

60 

102 

170 

140 

290 

780 

215 

260 

90 

82 

115 

95 

90 

188 

155 

268 

450 

250 

105 

135 

82 

150 

110 

90 

205 

155 

290 

475 

250 

195 

180 

82 

150 

80 

115 

346 

170 

226 

760 

215 

195 

165 

90 

168 

80 

102 

346 

188 

268 

640 

145 

165 

122 

90 

150 

80 

90 

155 

205 

290 

680 

165 

165 

110 

90 

168 

90 

102 

132 

226 

290 

630 

160 

150 

100 

82 

150 

90 

115 

132 

226 

245 

602 

650 

122 

110 

75 

132 

105 

90 

102 

206 

245 

540 

570 

122 

100 

75 

133 

106 

70 

90 

188 

226 

570 

520 

122 

82 

110 

150 

105 

80 

102 

205 

245 

602 

105 

110 

82 

122 

132 

100 

62 

102 

206 

245 

602 

212 

122 

90 

122 

115 

85 

70 

90 

245 

360 

770 

195 

135 

100 

122 

182 

96 

70 

90 

245 

532 

800 

180 

100 

100 

135 

132 

96 

70 

80 

245 

630 

810 

180 

90 

100 

100 

115 

110 

55 

80 

205 

335 

378 

105 

100 

100 

90 

115 

90 

70 

70 

290 

345 

378 

195 

100 

110 

82 

115 

55 

62 

80 

245 

350 

455 

195 

100 

90 

82 

115 

50 

62 

80 

245 

470 

428 

195 

90 

82 

68 

90 

50 

62 

90 

188 

455 

428 

270 

90 

100 

68 

115 

115 

70 

102 

205 

435 

735 

432 

82 

90 

75 

132 

170 

70 

128 

188 

390 

770 

460 

90 

90 

90 

150 

155 

*  55 

116 

206 

370 

770 

490 

82 

82 

82 

150 

140 

•  70 

115 

226 

400 

700 

355 

90 

100 

82 

115 

115 

62 

128 

188 

400 

602 

230 

100 

90 

68 

115 

62 

140 

206 

400 

510 

195 

100 

90 

68 

115 

55 

225 

245 

365 

42ft 

195 

110 

100 

82 

115 

70 

226 

332 

Itio 

90 

Dec. 


100 
135 
100 
75 
100 

90 
122 
150 
135 
100 

100 
90 
75 
75 
00 

90 
100 
110 
110 
100 

90 
90 
100 
100 
90 

82 
62 
68 
90 
90 
90 
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294  SURFACE   WATBE  SUPPLY,  1911,  PABT  VI. 

MoTiihly  discharge  of  South  Platte  River  at  Denver^  Colo.f/or  1911. 


Month. 

Discharge  in  aeoond-feet. 

Rmi-ofl 
(total  in 
acre^eet). 

HaTimiim 

>■  luiiiwim , 

Mean. 

January .            - 

168 
170 
140 
246 
200 
630 
800 
650 
650 
180 
136 
160 

65 
50 
65 
65 
140 
226 
382 
146 
146 
82 
68 
62 

123 
06 
81 
123 
207 
343 
695 
270 
132 
104 
89 
96 

7,580 

FflbPiary      .                                    

5,350 

\rJtt!ir^' 

5,010 

April.                

7.330 

ifo!v:;;:;:::::::::::::::::.:.: : : 

12,700 

Jane    ,.,....,. ^^ ^. . ^ 

20  400 

July 

s6,eoo 

August r   ,,    T   ,    T   r   r   r    -    ,   X  .   r   -   - 

16,600 

September 

7;8« 

October 

6,400 

November 

5,310 

December 

5.050 

The  year                    

800 

50 

180 

137.000 

SOUTK  PLATTE  &ZVXR  HSAB  KKBSEY,  COLO. 

Locatloii.— At  highway  bridge  in  sec.  9,  T.  5  N.,  R.  64  W.,  If  miles  north  of  Kersey, 
2  miles  below  the  entrance  of  Lone  Tree  Creek,  an  intermittent  stream,  and  3 
miles  below  the  mouth  of  Cache  la  Poudre  River. 

Becorda  available.— April  27, 1901,  to  October  31, 1903;  March  1, 1905,  to  December 
31, 1911. 

Draina^  area. — ^9,500  square  miles. 

Oag^.—A  chain  gage,  placed  in  the  fall  of  1906  in  each  of  the  two  channels  in  which 
the  river  flows.  These  gages  were  referred  to  a  datum  slightly  difierent  from  that 
of  the  original  gage,  but  have  remained  permanent  since.  The  original  gage,  a 
vertical  staff,  was  used  imtil  Jime  14,  1906,  when  the  observer  moved  it  20  feet 
south.  This  gage  was  placed  0.30  foot  too  high,  and  all  readings  were  corrected 
by  that  amount  until  the  chain  gages  were  placed  in  position. 

Chaimel.— Shifting. 

Discharge  meaaurements.— Made  from  the  bridge  during  high  water  and  by  wad- 
ing at  ordinary  stages. 

Winter  flow.— Ice  causes  slight  backwater  for  a  few  days  during  the  winter. 

Divendona.— Between  this  station  and  Denver  there  are  court  decrees  for  diversions 
of  3,764  second-feet  from  the  South  Platte,  and  17,000  second-feet  from  interven- 
ing tributaries,  besides  numerous  flood-water  decrees. 

Accuracy.— Although  the  channel  is  shifting,  sufficient  diachaige  measurements  have 
been  obtained  to  enable  estimates  of  flow  to  be  made  which  may  be  regarded  as 
reliable. 

Oooperation. — Station  maintained  in  cooperation  with  the  State  engineer. 

Discharge  measwremenU  of  South  Platte  River  near  Kersey,  Colo.,  in  1911. 


Hydrograpber. 

QageNo.2. 

Date.' 

Hydrograpber. 

Gage  No.  1. 

Date. 

iS^t. 

Dis- 
charge. 

^Sl^t. 

Dis- 
charge. 

Jan.  80 
Feb.  25 
Mar     ^ 

R.H.netohflT 

E.  O.  Cbrlstlanaen 

R  H  Fletcber.    ..     . 

Feet. 
2.74 
2.66 
8.04 
2.30 
1.36 
1.40 
1.74 
1.90 
2.25 
1.63 
2.90 
2.82 

277 

838 

149 
26.9 
32.4 
55.2 
78.5 
96.0 
87.7 

234 

197 

Jan.   80 
Feb.  25 
Mar.    4 

27 
Apr.  20 
MSy  27 
June  27 
July  13 
Aug.  14 
Sept.  14 
Oct.  81 
Dec.  13 

R.H.  Fletcber 

E.  0.  Christianaen 

R,  H.  FI)Pt<*w 

Feet. 
2.78 
2.58 
2.98 
2.88 
1.98 
1.96 
2.11 
2.15 
2.27 
2.13 
2.80 
2.80 

125 
188 

27 
Apr.  20 
MAy  27 
June  27 
July  13 
Aug.  14 
Sept.  14 
Oct.  31 
Dec    13 

do 

do 

R.C.Milee 

do 

do 

R.C.MUea 

81.  S 
37.0 
43.3 

E.  O.  Christiansen 

G.  H.  Russell  

E.  O.  Christianaen 

G.H.RusseU 

47.2 

58.8 

R  H  Fletcher 

R.  H.  Fletcher 

67.5 

G.H.Russell  

G.H.RcnseU 

53.6 

do 

R  H.  Fletcher 

do 

R.  H,  FlfltcWsr 

140 
154 
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PLATTB  BIVX&  BASIN, 

Daily  gage  height,  in  feet,  of  South  Platte  River  at  gages  No§.  1  < 

for  1911. 

[Mrs.  J.  C.  Maimer,  observer.) 

Oagt  iro.  1. 


295 

Itnear  Kersey^  Colo,, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.75 
2.85 
8.25 
3.42 
3.52 

3.35 
2.96 
3.0 
2.9 
3.3 

3.2 

3.12 

3.5 

3.2S 

2.9 

2.9 
2.85 
2.85 
2.85 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
2.8 
2,75 
2.75 
2.8 

2.8 

2.8 

2.75 

2.72 

2.7 

2.7 
2.7 
2.7 
2.7 
2.66 

2.6 

2.52 

2.5 

2.5 

2.5 

2.45 

2.4 

2.4 

2.42 

2.5 

2.5 
2.5 
2.5 
2.5 
2.55 

2.65 
2.7 
2.8 

2.85 
2.9 
2.95 
2.95 
2.95 

2.9 

2.7 

2.02 

2.55 

2.5 

2.5 
2.5 
2.45 
2.4 
2.4 

2.4 
2.4 
2.4 
2.35 
2.35 

2.35 

2.3 

2.3 

2.3 

2.3 

2.35 

2.4 

2.4 

2.4 

2.4 

2.35 

2.25 
2.3 
2.3 
2.3 
2.3 

2.18 

2.2 

2.2 

2.18 

2.1 

2.08 

2.15 

2.1 

2.1 

2.1 

2.2 
2.5 
2.5 
2.0 
2.0 

1.9 
2.0 
2.0 
2.0 
2.0 

1.9 
2.0 
2.5 
2.1 
2.1 

2.03 
2.06 
2.03 
2.0 
2.1 

2.1 

2.12 

2.3 

2.3 

2.3 

2.2 
1.9 
2.4 
2.2 
2.3 

2.25 
2.0 
2.0 
2.0 
2.0 

1.9 
1.9 
2.4 
2.4 
2.5 

2.0 
2.0 
2.0 
2.0 
2.0 
2.15 

2.4 
2.4 
2.4 
2.0 
2.0 

2.0 
2.0 
2.25 
2.26 
2.02 

2.4 
2.2 
2.4 
2.5 
2.68 

2.6 

2.45 

2.58 

2.35 

2.15 

2.18 
2.3 
2.3 
2.25 

2.2 

2.2 

2.15 

2.15 

2.18 

2.21 

2.18 

2.2 

2.22 

2.25 

2.6 

3.2 

2.88 

2.82 

2.8 

2.72 

2.56 

2.28 

2.14 

2.1 

2.1 

2.1 

2.1 

2.1 

2.22 

2.55 

2.18 

2.15 

2.12 

2.1 

2.1 

2.1 

2.1 

2.1 

2.25 

2.5 

2.25 

2.0 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.0 
2.5 

2.3 
2.3 
2.28 
2.22 
2.3 

2.25 
2.25 
2.25 
2.25 
2.25 

2.3 
2.3 
2.5 
2.5 
2.5 

2.3 

2.2 

2.3 

2.22 

2.1 

2.3 

2.0 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 
2.3 
2.1 
2.1 

2.1 
2.3 
2.1 
2.1 
2.12 

2.1 

2.12 

2.1 

2.1 

2.1 

2.1 
2.1 
2.1 
2.1 
2.3 

2.55 

2.5 

2.5 

2.1 

2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.35 
2.55 
2.82 
2.92 
2.95 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
2.9 
2.7 

2.7 
2.8 
2.8 
2.8 
2.8 
2.82 

2.78 

2.68 

2.6 

2.6 

2.65 

2.65 

2.65 

2.7 

2.8 

2.9 

2.9 

2.96 

3.25 

3.1 

3.15 

3.15 

3.1 

8.5 

3.25 

3.0 

3.5 
3.5 
2.98 

2.88 
2.85 

2.8 
2.82 
2.88 
2.85 
2.85 

2  9 

2 

2  9 

8 

2.9 

4 

2  9 

5 

2.9 

6 

2.88 

2  82 

8 

2.85 

9 

2  85 

10 

2.8 

11 

2.8 

12 

2.78 

13 

2.8 

U 

2.8 

15 

2.9 

16 

2.8 

17 

2.8 

18 

2.8 

19 

2.8 

20 

2.8 

21 

2.82 

22 

2.92 

23 

2.9 

21 

2.85 

25 

2.85 

36 

2.82 

27 

2.8 

28 

3.75 

29 

3.58 

30 

8.3 

31 

3.22 

Oaga  ITo.  t. 


1 

2.9 
2.0 
2.85 
2.86 
2.8 

2.8 
2.8 
2.8 
2.8 
2.75 

2.7 

2.62 

2.6 

2.58 

2.52 

2.5 
2.5 
2.5 
2.5 
2.55 

2.6 

**2.'fl2* 
2.75 

*2.'95' 

3.0 
8.0 
3.32 
3.32 
3.0 

2.96 

2.7 

2.68 

2.6 

2.45 

2.45 

2.4 

2.35 

2.35 

2.3 

2.3 

2.28 

2.26 

2.28 

2.26 

2.26 

2.2 

2.2 

2.2 

2.2 

2.26 

2.3 

2.32 

2.35 

2.35 

2.3 

2.3 

2.22 

2.2 

2.2 

2.2 

2.18 

2.1 

2.1 

2.5 

2.0 

1.92 
1.8 
1.62 
1.66 
1.62 

1.6 

1.55 

1.5 

1.46 

1.42 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.4 
1.5 



1.68 

1.6 

1.52 

1.5 

1.5 

1.5 

1.42 

1.38 

1.3 

1.32 

1.3 
1.8 
1.8 
1.3 
1.32 

1.36 

1.3 

1.28 

1.85 

1.85 

1.46 

1.4 

1.52 

1.65 

1.55 

1.4 
1.4 
1.45 
1.5 
1.5 
1.5 

1.5 
1.52 
1.5 
1.5 
1.5 

1.6 

1.6 

1.52 

1.52 

1.T2 

1.58 

1.6 

1.55 

1.55 

2.2 

2.68 
2.48 
2.62 
2.25 
2.0 

2.15 

2.28 

2.3 

2.22 

1.88 

1.85. 

1.7 

1.68 

1.65 

1.R2 

1.85 
1.85 
1.92 
1.98 
2.4 

3.32 
2.86 
2.75 
2.75 
2.68 

2.45 
2.32 
1.95 
1.88 
1.85 

1.8 

1.8 

1.8 

2.05 

2.28 

2.02 

1.98 

1.85 

1.8 

1.8 

1.82 

1.78 

1.78 

1.72 

l.?2 

1.68 

1.65 

1.68 

1.68 

1.7 

1.7 

1.7 

1.7 

1.7 

1.65 

1.62 

1.7 

1.75 

2.22 

2.15 

1.78 

1.7 

1,72 

1.72 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.72 
2.02 
2.28 
2.22 
2.25 
1.85 

1.7 

1.7 

1.75 

1.75 

1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.68 
1.65 
1.62 
1.6 
1.62 

1.6 
1.62 
1.6 
1.6 
1.65 

1.66 

1.66 

1.7 

1.7 

1.7 

1.7 

1.75 

1.72 

1.75 
1.75 

1.8 
1.8 
1.8 
1.8 
1.9 

1.95 
1.92 
1.9 
1.92 
1.92 

2.45 

2.8 

3.0 

3.0 

3.0 

3.0 

3.0 

3.5 

3.6 

3.5 

3.5 

3.5 

3.0 

2.88 

2.68 

2.65 

2.8 

2.8 

2.85 

2.9 

2.9 

2.85 

2.75 

2.7 

2.66 

2.65 

2.65 

2.7 

2.78 

2.92 

3.0 

3.0 
3.5 
3,1 
3.2 
3.25 

3.25 

3.18 

3.1 

8.1 

3.1 

3.1 

3.3 

2.06 

2.9 

2.8 

2.8 

2.78 

2.85 

2.8 

2.82 

2.9 

2 

2.92 

3 

2.9 

4 

2.85 

5 

2.85 

<$ 

3.4 

3.3 

3.18 

3.22 

3.22 

3.3 

3.25 

3.2 

3.15 

3.1 

3.3 

2.95 

2.9 

3.0 

2.92 

2.9 
2.9 
2.9 
2.9 
2.9 

2.9 

2.9 

2.9 

2.85 

2.86 

2.88 

2.85 

7 

2.8 

8 

2.8 

9 

2.8 

10 

2,8 

11 

2.8 

12 

2.78 

13 

2.8 

14 

2.75 

15 

2.06 

16 

2.78 

17 

2.8 

18 

2.8 

19 

2.85 

20 

2  86 

21 

2.86 

22 

2.96 

23 

2.92 

24-. 

2,0 

25 

2.85 

26 

2.9 

27 

2.9 

28 

3.96 

29 

3.95 

30 

3.R5 

31 

3.72 

NoTB.— Cage  No.  1:  loe  present  Jan.  1  to  14  and  Dec.  28  to  31. 
Dec  28  to  31. 


Oage  No.  2:  Ice  present  Jan.  I  to  lb  and 
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Daity  dUeharge,  in  iecond-feety  of  South  Platte  River  at  gages  No.  1  and  No.  t  near 

Kereeyy  Colo,,  for  1911, 

Gag*  Vo.  1. 


Day. 


Jan.     Feb.     Mar.     Apr.     May.    June.    July.    Aug.    Sipt.     Oct.     Kov.    I>«c. 


1. 
2. 
3. 
4. 
6. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 

23. 
24. 
25. 

26. 

27. 
28. 
29. 
30. 
31. 


154 
178 
180 
180 
180 

180 
180 
180 
185 
185 

185 
185 
185 
185 
190 

190 
178 
178 
178 
167 

167 
167 
167 
167 
167 

167 
167 
167 
156 
156 
167 


167 
167 
156 
144 
144 

144 
144 
144 
144 
134 

125 
108 
108 
108 
108 

102 
95 
95 
98 

108 

108 
108 
108 
108 
116 

130 
140 
158 


167 
177 
187 
183 
163 

170 
128 
112 
104 
92 

92 
92 
87 
80 
80 

81 
82 
82 
75 
75 

76 
71 
71 
72 
72 

77 
85 
85 
85 
85 
78 


77 
77 
77 
46 
46 

46 
46 
62 
62 
47 

77 
57 
77 
90 
107 

103 

84 
100 
72 
54 

66 
67 
67 
62 
57 

57 
54 
54 

56 
58 


56 
57 
59 
68 
103 

257 
165 
148 
143 
127 

98 
65 
53 

50 
50 

50 
60 
50 
59 
96 

56 
64 

51 
60 
50 

50 
50 
50 
62 
90 
62 


60 
60 
60 
50 
60 

60 
50 
50 
50 
60 

72 
96 
148 
176 
184 

197 
197 
197 
197 
197 

197 
197 
197 
170 
123 

123 
143 
143 
143 
143 
148 


130 
119 
103 
103 
113 

113 
113 
123 
143 
170 

170 
192 
272 
226 
342 

242 
226 
356 
272 
197 

856 
356 

192 
165 
156 

143 

148 
165 
156 
156 


iTa 

170 
1710 
170 

i:o 

16S 
148 
15« 
156 
143 

143 
139 
143 
143 
170 
143 
143 
143 
143 
143 

148 
175 

170 
156 
156 

148 
143 
143 
143 
143 
143 


Oagtt  Vo.  I. 


1. 
2. 
3. 
4. 

5. 

6. 
7. 
8. 
9. 

10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


250 

802 

335 

146 

42 

86 

72 

42 

40 

47 

211 

250 

302 

335 

131 

44 

88 

72 

45 

40 

47 

188 

250 

286 

465 

127 

38 

36 

81 

45 

44 

47 

177 

250 

286 

465 

127 

36 

36 

90 

45 

44 

47 

167 

250 

271 

335 

127 

36 

36 

167 

45 

40 

55 

167 

250 

271 

318 

123 

86 

86 

465 

48 

»0 

60 

167 

250 

271 

242 

109 

31 

36 

286 

43 

40 

57 

177 

250 

271 

237 

109 

29 

88 

256 

43 

40 

55 

195 

250 

271 

190 

190 

26 

38 

256 

41 

40 

57 

228 

275 

256 

178 

93 

27 

56 

237 

85 

40 

57 

250 

275 

242 

178 

81 

26 

42 

178 

42 

89 

130 

250 

275 

220 

167 

66 

26 

44 

150 

46 

36 

199 

430 

275 

215 

156 

46 

26 

40 

86 

08 

34 

250 

280 

275 

210 

156 

49 

26 

40 

75 

84 

83 

250 

315 

275 

195 

146 

46 

27 

127 

72 

46 

84 

250 

832 

275 

190 

146 

44 

28 

237 

65 

40 

83 

350 

S32 

318 

190 

142 

40 

26 

190 

65 

41 

84 

250 

806 

302 

190 

136 

86 

25 

220 

65 

41 

83 

430 

280 

335 

190 

142 

33 

28 

137 

96 

40 

83 

430 

280 

309 

202 

136 

81 

28 

93 

138 

40 

36 

430 

280 

302 

190 

136 

26 

33 

118 

80 

40 

86 

430 

880 

302 

203 

127 

26 

80 

142 

80 

40 

86 

430 

862 

302 

225 

127 

26 

88 

146 

65 

40 

40 

250 

236 

802 

250 

127 

26 

40 

131 

60 

40 

40 

218 

223 

302 

267 

127 

26 

40 

76 

58 

40 

40 

173 

199 

302 

290 

136 

26 

30 

72 

60 

41 

40 

167 

199 

802 

805 

146 

26 

30 

54 

55 

67 

44 

199 

195 

802 

815 

150 

26 

83 

52 

55 

102 

41 

199 

211 

286 

156 

30 

86 

49 

50 

94 

44 

211 

199 

286 

156 

36 

36 

68 

50 

98 

44 

223 

204  , 

296 

146 

36 

45 

51 

223 

I 

223 

228 
223 
211 
211 

211 
199 
199 
199 
199 

199 
195 
199 
188 
173 

195 
199 

199 
211 
211 

211 
245 
228 
223 
2JJ 
233 
223 
223 
223 
223 


Jan 

seoond-feet; 

Gage  No.  2:  uauy  oocnarga  Jan.  i  to  lo  ana  ueo.  28  to  9i  estimatea  Deoause  or  loe;  aiactkugt  Jan.  17  fio 
Feb.  21,  Mar.  1  to  July  13,  and  Aug.  15  to  Dec.  27  determined  from  a  rating  curve  fairly  weUdfiOiMd  between 
20  and  400  seoond-feet;  dJacbargeTeb.  22  to  Feb.  28  and  July  14  to  Aug.  14  computed  by  Indlnot  metbod 

fay  fhlfting  fttM^ln^^f , 
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Daily  discharge^  in  aecond-feet,  of  South  Platte  River  ne(xr  Kersey ,  Colo.y/or  1911. 


Day. 

Tan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Bept. 

Oct. 

NW 

Deo. 

404 
438 
430 
430 
430 

430 
430 
430 
436 
400 

4flO 
4<» 
480 
460 
465 

465 
496 
480 
513 
476 
. 
460 
469 

469 

469 
469 
469 
442 
442 
463 

469 
460 
442 
430 
415 

416 
415 
415 
416 
390 

367 
338 
323 
318 
303 

292 
285 
286 
288 
310 

208 
311 
383 
368 
383 

420 
446 

473 

602 
612 
652 
648 
618 

488 
370 
3«» 
294 
270 

270 
259 
243 
236 
226 

227 
224 
218 
217 
211 

212 
196 
196 
199 
199 

213 
381 
336 
241 
241 
324 

213 
203 
199 
200 
200 

183 
170 
170 
240 
146 

132 
121 
07 

99 
94 

97 
126 
121 
73 
60 

«3 
64 
64 
64 
64 

62 
64 
110 
75 
81 

82 
86 
79 
76 
81 

81 
76 
91 
88 
89 

80 
66 
100 
79 
89 

95 
68 
67 
71 
71 

76 
72 
111 
113 
126 

76 
76 
70 
82 
82 
00 

118 
116 
113 

82 

82 

82 

82 
100 
100 
103 

119 

101 

117. 

130 

234 

340 
274 
320 
209 
147 

174 
209 
213 
193 
133 

130 
108 
106 
105 
126 

128 
120 
140 
162 

270 

722 
461 
404 
300 
364 

276 
216 
130 
126 
122 

116 
116 
116 
166 
220 

180 
184 
116 
110 
106 

110 
106 
106 
112 
140 
107 

88 
186 
136 
135 
136 

133 
183 
133 
87 
125 

109 
112 
168 
143 
113 

102 
103 
103 
102 
102 

107 
107 
130 
130 
130 

108 
124 
169 
153 
148 
118 

86 
130 
134 
134 
130 

130 

130 
107 
90 
90 

89 
103 
84 
83 
86 

83 
86 
83 
83 
86 

86 
86 
90 
90 
107 

136 
134 
131 
94 
94 

97 
97 
97 
07 
105 

110 

107 
106 
107 
107 

202 
206 
308 
425 
434 

447 
447 
427 
427 
427 

437 

427 
447 
388 
206 

290 
842 
842 
364 
366 
371 

860 
807 
280 
270 
280 

280 
200 
318 
871 
420 

420 
622 
662 
641 
674 

674 
634 
636 
652 
477 

686 

718 
428 
388 
865 

842 
843 
376 
356 
360 

803 

396 

393 

381 

381 

376 

847 

866 

366 

10 

842 

11 

842 

12 

834 

13 

842 

14 

831 

15 

343 

16 

338 

17 

342 

18 

342 

19 

864 

20 

864 

21 

860 

22 

420 

28 

896 

24 

870 

25 

867 

26 

871 

27 

866 

28 

360 

29 

360 

30 

866 

21 

366 

XoTE.~D0termiiiatlcxns  of  datty  disohaige  pneented  In  above  table  represent  the  combined  flow  In  the 
twochanneb. 

Monthly  discharge  of  South  Platte  River  near  Kersey ^  Colo,  j  for  1911. 


Month. 

Discharge  in  aeoond-feet. 

Run-ofl 
(total  In 
acre-feet). 

Mininnun. 

Mean. 

iMinery.. . . , r w ,  -  - 

613 
473 
652 
240 
126 
340 
722 
160 
136 
447 
718 
420 

404 
285 
108 
62 
66 
82 
105 
88 
83 
07 
270 
331 

466 
871 
801 
122 
83.7 
140 
105 
123 
102 
291 
432 
363 

28,000 

"S^ebniary . 

20,600 

loS!^;::::::::::::::::::::::::::::::::::::::::. ::.... 

18,500 

Aprfl. 

7  280 

1^                        .  

6,150 

jni;::::: :::::::.:::.: 

8  840 

July 

12,000 

AUKQSt. 

7,560 

se^Mobi^:::::::::::::::::::::. ..:.:...: : 

6,100 

October 

17,900 

Nnvwnbflf.. . 

25,700 

p«cnnbf!ra .  ^ --^  -  - 

22,300 

The  rear , . . . , ,  ^  r , 

722 

62 

349 

180,000 

NoTS.— The^e  estimates  reprtfent  the  oomUned  flow  of  both  ehannds. 

SOITTK  PLATTB  SIVZB  AT  JTTLSSBTrBG,  OOLO. 

Location.— At  highway  bridge  1  mile  south  of  Julesburg,  about  sec.  83,  T.  12  N.,  R. 

44  W.    No  important  tributaries  between  the  station  and  the  Coloiado-Nebraeka 

State  line,  1  mile  distant.    All  the  tributaries  for  100  miles  or  more  above  the 

station  are  intermittent. 
Reeoxda  avadlable.— April  2, 1902,  to  November  16, 1906;  May  12, 1908,  to  December 

81, 1911. 
Drainage  area.— 20,600  square  miles. 
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Oage.—When  the  station  was  reestabliflhed  in  1908  a  gage  was  placed  in  each  of  the 
two  main  channels;  both  gages  read  practically  the  same  as  the  original  gage  on 
the  lower  bridge  2,000  feet  below  the  present  site.  The  datum  of  the  gages  has 
remained  unchanged. 

ChaimeL— Shifting. 

Diflchar^  measurementa. — ^Made  from  the  pile  bridge  during  high  water,  and  hy 
wading  at  low-water  stages. 

Winter  flow.— Ice  causes  backwater  during  the  winter  months  and  measurements 
are  made  to  determine  the  flow. 

Divendons.— Between  Kersey  and  Julesbuig  there  are  court  decrees  for  diversions 
of  5,316  second-feet  from  the  South  Platte,  and  diversions  of  1,240  second-feet 
from  intervening  tributaries  including  Lodgepole  Greek  in  Wyoming  and  Nebraska 
and  Grow  Greek  in  Wyoming,  besides  numerous  flood  decrees.  Between  the  State 
line  and  the  mouth  diversions  of  206  second-feet  from  the  South  Platte  have  been 
granted  in  Nebraska. 

Aoouraoy. — Although  the  channel  ia  shifting,  sufficient  measurements  have  been 
made  to  give  fairly  reliable  discharge  estimates. 

Cooperation. — During  1911  this  station  was  maintained  in  cooperation  with  the  State 
engineer. 

Discharge  measurements  of  South  PlatU  River  at  JuUshurg^  Colo,,  in  1911. 


Dato. 

Hydrographer. 

heigSL 

Dls- 
charge. 

Date. 

Hydrographer. 

bd^t 

Die- 
charge. 

Tan.  81a 

W.  H.  FlfttchflT 

Feet, 
2.46 
1.10 
.96 
.90 
.90 

80.0 
16.6 
17.9 
7.6 

July  U 
Aug.  18 
Sept  16 
Oct  81 
Dec.  14a 

a.  H.  WufflrtL 

Feet. 

ass 

^.86 
.82 
1.07 
1.04 

Swc-ft. 
4^G 

Mar.  28 

do 

do 

R.C.MItoB 

E.  0.  Chrlstiaiiaen 

R.  H.  Fletoher 

7.2 

Apr.  21 
June  28 

n.  H.  KnmmU. 

12  7 

do 

R.H.  netober 

29.6 
17.1 

a  Ice  present. 

ft  Cage  height  to  gronod-water  level  caused  by  seepage.   Oage40lBetflN>medgeoffliBtohaiinBL 

Daily  gage  height,  in  feet,  of  South  Platte  River  at  Julesburg,  Colo,,  for  1911. 
[EIte  McSparian,  obMrver.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

2.2 
2.2 
2.2 
2.3 
2.4 

2.4 
2.4 
2.8 
2.8 
2.8 

2.8 
2.8 

2.8 
2.8 
2.8 

2.8 

2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
2.8 

2.8 
2.8 
2.8 
2.7 
2.7 
2.7 
2.7 
2.5 

2.3 
2.2 
2.2 
2.0 
2.0 

2.0 
2.0 
2.0 
1.9 
2.0 

19 
1.9 
1.9 
1.8 
1.8 

1.7 
1.7 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.5 
1.8 

2.0 
20 
2.0 

2.0 
2.3 
2.2 
2.0 
1.6 

1.6 
1.6 

1.1 
1.1 
1.1. 
1.1 
1.1 

1.1 
1.1 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

.9 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
.9 

"*i."3* 

1.3 
1.2 
1.2 
1.2 
1.2 

1.1 
1.1 

i!o 

1.0 

1.0 
1.0 

i!o 

1.8 
1.2 
1.1 
1.0 
1.0 

.8 
.8 

0.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 

.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.9 

'"'i.6' 

1.0 
1.0 

0.8 

.8 

....... 

1.7 

1.6 
1.6 
1.4 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

0.8 
.8 
.8 
.9 
.9 

.9 

.9 

.9 

1.0 

1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.1 
1.1 
1.1 
1.1 
l.l 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
l.l 
1.1 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

2 

1.0 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13- 

14 

16 

16 

17 

1.0 

18 

1  0 

10 

I.O 

20 

21 

1.0 
1.0 

22 

1.0 

23 

1.0 

94 

1.0 

85 

1.0 

20 

1.0 

27 

1.0 

28 

1.0 

29 

.8 

.8 

.76 

.8 

1.0 

30 

1  0 

31 

Nora.— Ice  present  Jan.  4  to  Feb.  1.  Feb.  19  to  Mar.  3,  and  Deo.  17  to  31 
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DoOiff  di$diarge,  in  teeondjut^  of  South  Platte  River  at  JtUeiburg,  Oolo.,/or  1911. 


DV. 

Jan. 

Peb. 

Mar. 

Apr. 

May. 

JUIM. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Deo. 

1 

330 
280 
330 

aoo 

300 

350 
360 
700 
700 
700 

700 
700 
700 
700 
700 

700 
700 
700 
700 
700 

700 
700 
700 
TOO 
700 

TOO 
685 
685 

685 
686 
685 

680 
675 
670 
670 
670 

670 
670 
670 
510 
670 

610 
510 
510 
875 
876 

370 
370 
106 
105 
106 

'  106 
143 
143 
143 
376 

6T0 
670 
670 

670 
670 
670 
670 
163 

210 
310 
210 
153 
113 

113 
81 
81 
67 
67 

67 
38 
38 
88 

38 

88 
88 
88 
88 
34 

88 
34 
53 
63 
53 
84 

84 
34 
34 

34 

34 

84 
84 

31 
31 
21 

31 
31 
31 
31 
31 

31 
31 
31 
31 
31 

13 
31 
31 
31 
31 

31 
31 
13 
40 

76 

76 
53 
63 
63 
63 

34 
34 
84 

34 

31 

31 
31 
31 
12 
13 

13 
13 
13 
13 
13 

13 
13 
13 
13 
13 

13 
13 
13 
21 
31 
31 

31 
31 
13 
13 
13 

13 
13 
13 
12 
13 

13 
13 
13 
12 
31 

76 
63 
84 

81 
81 

13 
13 
12 
8 

8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
13 

31 
31 
31 
31 
31 

31 
13 
13 

8 
7 
8 

8 
8 

8 
8 
8 

8 
8 

35 

370 
370 

105 
143 
105 
105 
106 

106 
76 
63 
63 
34 
31 

31 

31 
31 
21 
31 

21 
13 
12 
12 
13 

12 
12 
13 
13 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
13 
13 

12 
13 
12 
21 
21 

21 
21 
31 
31 
31 

31 

31 
31 
31 
31 

31 
31 
31 
31 
21 

21 
34 
34 
84 

34 
34 

34 
34 
34 

34 
34 

34 
34 
34 
34 
34 

34 
34 
34 
31 
31 

21 
31 
31 
21 
31 

31 
31 
31 
31 
21 

31 
21 
31 
31 
31 

31 

2::::::::::::::: 

31 

3 

31 

4 

31 

6 

31 

6 

21 

7 

19 

8 

10 

9 

19 

10 

19 

11 

10 

12 

19 

13 

10 

14 

18 

15 

18 

16 

18 

17 

18 

18 

18 

19 

18 

20 

18 

21 

18 

22 

18 

23 

18 

24 

18 

25 

18 

26 

18 

27 

18 

28 

18 

29 

18 

30 

18 

31 

\A 

eorvewith 


.— DaOy  discharge  Jan.  4  to  Feb.  1,  Feb.  19  to  Mar.  3,  and  Deo.  17  to  31,  estimated  from  a  mean 
ith  a  very  small  range;  diaofaarge  interpolated  for  days  for  which  gage  readings  are  missing. 

Monthly  discharge  of  South  Platte  Rivdr  at  Juleshurg,  Colo.  ^  for  1911. 


Month. 

DJsdharge  In  aecond-feet. 

Run-off 
(total  in 
acre-feet). 

Aooo- 

Mft-rlfnqtq, 

Jaltlilllfim, 

Mean. 

raoy. 

luniary 

700 

680 

670 

75 

75 

75 

31 

370 

31 

84 

84 

31 

330 
142 
34 
12 
12 
8 
7 
8 
8 
8 
21 
18 

60S 

463 

168 
36.9 
34.1 
16.7 
10.9 
64.6 
11.7 
30.4 
36.6 
18.2 

37,200 

36,700 

0430 

1640 

1  480 

996 

668 

3,360 

694 

1,250 

1,580 

1,120 

C. 

c. 

itorS!^;:::::;;::::::::::::::::::::::::::. ..::::: 

c. 

Ajril 

c. 

ifiS.::     ; 

c. 

JK: 

c. 

j^:::::::::::::::;:::::::::::::::::::::::;:::::: 

c. 

c. 

BvObinnhnt 

c. 

October 

c. 

NovoDber 

c. 

December 

c. 

The  year. 

700 

7 

118 

85,000 

TA&&TALL  OBXZX  HXAR  COMO,  OOLO. 

Loeation.— At  highway  bridge  in  eec.  26,  T.  8  S.,  B.  76  W., 

Gomo.    No  tributary  within  several  miles  of  the  station. 
Heeords  available.— July  21  to  November  21,  1911. 
Draina^  area. — ^Not  measured. 
Gage.— Vertical  Bta£f. 
ChanneL — Data  too  meager  to  determine. 


1}  miles  northeast  of 
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SURFACE  WATBB  SUPPLY,  1911,   PABT  VI. 


Discharge  meaBurements.— Made  from  bridge  during  high  water  and  by  wading 

during  low  water. 
Winter  flow.— Ice  causes  backwater  during  the  winter  months  and  the  records  are 

discontinued. 
Divendona.— There  are  court  decrees  for  diversions  of  255  second-feet  from  Tairyall 

Greek  above  the  station. 
Accuracy. — Data  insufficient  for  estimates  of  discharge. 
Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

Discharge  measurements  of  TarryaU  Creek  near  Como,  Colo,,  in  1911. 


Date. 

Hydrognpher. 

tae^t. 

Dis- 

Jxily  28 

Sept.   6 

5 

0.  M.  Wlimner 

Fea. 
1.23 
.80 
.80 

12.0 

Flfltfihw  ftnd  Waha , 

9.4 

H.B.Waha .^ 

5.8 

Daily  gage  height^  in  feet,  of  TarryaU  Creek  near  Como,  Colo,,  for  1911. 
[Roy  Truman,  otMrver.] 


Day. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Day. 

July. 

Aug. 

Sept. 

OoL 

Nov. 

1         

16 

1.0 

2  

17 

3    

.85 

"i.i 

18 

4 

19 

5    

.9 
.86 

20 

6             .     . 

21 

2.1 

,7 

7    

22 

1.0 

.9 

8 

.0 

28 

1.2 

9 

24 

10 

.9 

26 

11 

26 

.8 

12 

27 

1.85 

13 

2.3 

28 

14 

29 

.9 

15 

.0 

.9 

30 

31 

1.0 

Note.— loe  caused  backwater  Nov.  13  to  Dec.  31. 

TA&&YALL  CBXXX  HSAB  JXIVXS80V,  OOLO. 

Location.— At  Robbins's  ranch,  in  sec.  6,  T.  9  S.,  R.  74  W.,  10  miles  southeast  of 

Jefferson,  a  short  distance  above  the  mouth  of  Rock  Creek. 
Becorda  available.— October  23,  1910,  to  June  30,  1911.    At  the  latter  date  the 

station  was  discontinued  and  a  new  one  established  near  Gomo. 
Drainage  area. — Not  measured. 
Oage. — ^Vertical  staff. 
ChanneL— Shifting. 

Diacharge  measurementa. — ^Made  by  wading. 
Winter  flow. — ^Ice  causes  backwater  during  the  winter  months. 
Diveraiona. — ^There  are  court  decrees  for  diversions  of  309  second-feet  from  Tarryall 

Creek  above  the  station,  and  for  898  second-feet  from  tributaries  entering  above. 
Accuracy. — Data  insufficient  for  estimates  of  discharge. 
Cooperation.— Station  was  maintained  in  cooperation  with  the  Uidted  States  Forest 

Service. 


Digitized  by 


Google 


PLATTE  BIVEB  BASIN.  801 

Ditdiarge  meamtremenU  of  TanyaU  Creek  near  Jeffereon^  Cah,,  in  1911. 


Date. 

Hydrognpher. 

hfii^t. 

Dis- 
charge. 

Jin.     7 

Feet, 

ai.ao 

See.'fL 
0 

Apr.  S 

O.  M.  Wlmniflr 

!.«, 

46uO 

a  Oage  height  to  top  of  loe.    River  fixMMn  to  bottom. 

DaUy  gage  height,  infeet,  of  Tarryall  Creek  near  Jejfereon,  Colo, ,  for  1911. 
[Boy  Traotiii,  oheenrer.] 


Day. 

Jan. 

Ffeb. 

Mar. 

Apr. 

M»y. 

June. 

iHy. 

Jan. 

Feb. 

ICar. 

Apr. 

M»y 

June. 

1 

2.1 

2.6 

.75 

'".W 

16 

2 

17 

:::::::::::: 

1.6 
* 

3 

18 

.66 

4 

19 

1.0 

5 

1.46 

20 

6 

21 

1.7 

7 

1.3 

22 

::::::::::::::::: 

g 

.75 

23 

1.3 

1.1 
1.1 

9 

24 

10 

25 

11 

1.05 

26 

.9 

1.0 

12 

27 

13 

28 

2.6 

.0 

14 



20 

15 



2.7 

30 

31 

Non.— Ckeek  tmam  aolid  Jan.  7;  water  running  over  loe  Jan.  21,  Feb  1,  and  ICar.  1, 16,  and  28. 
TABKTAZX  OVEXK  HXAK  XATKAV.  001.0. 

lioeatlon.— At  McLaughlin's  ranch,  in  sec.  23,  T.  11  S.,  B.  72  W.,  6  miles  northeast 

of  Hayman  post  office,  in  the  Pike  National  Forest.    Nearest  tributary  a  smaU 

stream  entering  from  the  north  just  below. 
Beeorda  available.— October  23, 1910,  to.  December  31, 1911. 
Draina^  area. — ^Not  measured. 
Gage.— Vertical  staff.    The  datum  was  raised  0.28  foot  in  April,  1911,  and  aU 

previous  gage  heights  referred  to  the  new  datum. 
ChaaneL — Apparently  permanent. 
Biachar^  meaanrementa.— Made  from  the  bridge  during  high  water  and  by 

wading  at  ordinary  stages. 
Winter  flow. — ^Ice  causes  backwater  during  the  winter  months. 
Biveraioiia.— There  are  court  decrees  for  diversions  of  206  second-feet  from  Tarryall 

Creek  between  this  station  and  the  one  near  Jefterson. 
Aoenracy. — ^As  the  station  has  not  been  completely  rated,  no  estimates  of  discharge 

have  been  made. 
Coopexatioxu — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 
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Discharge  measuremenu  of  Tarryall  Creel  near  EayTtum,  Colo.y  in  1910--11. 


Date. 

Hydrographer. 

he^^ 

Dis. 

1010. 
Oct.   23 

S.  T.  Harding 

Fed. 
0.52 
.62 

.S2 
.02 
1.06 
.56 

See.'/L 

9  3 

Nov.  18 

G.  H.  Russdl 

13  3 

1011. 
Jan.   11a 

O.M.  Wlmmer 

1  6 

Apr.  26 
July    0 
Sept.  26 

do 

S3. 3 

E.  O.  rbrifltlanfMm 

133 

H.  B.Waha 

12  4 

a  Ice  conditions. 

Daily  gage  heighty  in  feet ,  of  Tarryall  Creek  near  Hayman,  Colo.,  for  1910-11. 

[F.  C.  Parrett,  observer.] 


Day. 

Oct. 

Nov. 

Dec. 

Day. 

Oct 

Nov. 

Dec. 

Day. 

Oct. 

Nov. 

Dec. 

1910. 
1 

11. 

12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

1010. 

1010. 
21 

2        

0.62 
.62 

22 

0.57 
.52 

0  42 

3 

23 

4 

24 

5 

.     0.72 

0.52 

25 

6 

0.82 

26 

7 

'      '.72 

27 

0.52 

8 

.62 

28 

0 

20 

.72 

.M 

10 

30 

.47 

31 

I 

1 

1 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1011. 
1  .           -.  .     - 

0.5 

0.04 

0.7 

2 

1.2 

3 

4 

1.5 

3.2     . 

0.7 

5        

0.4 



6      

.7 

7 

.7 

8 

0.8 

0 

1.06  . 

10       

a75 

11 

.3 

1.3 

.3 

.85 

.0 

12 

.8 

13 

14 

1.5 

1.3     . 

.55 

.75 

15    

.7 

16 

1.7 

17 

1.2     . 

18 

.8 

*".*55* 

.7 

0.6 

19 

.2 

ao 

1.0 

O.OO 

21 ,. 

.4 

S; :       . :. 

.65 

.7 

23 

.8 

24 

.26 

.0 

25 

1.2     . 

.85 

26 *.... 

.0 

.85 

.55 

.06 

27 

28 

.0 

20 

.0 

1.3     . 

.8 

30 

.4 

31 

.75 
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JZnXXBOV  OKSIX  AT  JZrTSBSOV.  COLO. 

Loeation.— At  highway  bridge  at  Jeffenon,  in  sec.  8,  T.  8  S.,  R.  75  W.    Nearest 

tributary  enters  1)  ndlee  below. 
Beeords  available.— October  17, 1910,  to  December  31,  1911. 
Drainage  area. — Not  measured. 
Gage. — Vertical  staff,  which  was  lowered  0.66  foot.    All  readings  have  been  referred 

to  the  latter  datum. 
Channel. — Shifting. 
Diaehargre  xneaanrementa.— Made  from  the  bridge  at  high  water,  and  by  wading 

at  ordinary  stages. 
Winter  flow. — Ice  causes  backwater  during  the  winter  months. 
Dlvenlozia.-— There  are  court  decrees  for  diversions  from  Jefferson  Creek  of  167 

second-feet  above  the  station  and  21  second-feet  below.    There  is  a  decree  of  546 

second-feet  diversion  from  Jefferson  Lake. 
Aoeuraey. — Data  insufficient  for  estimates  of  discharge. 
Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

Diiduarge  measuremenu  of  Jeffer$on  Creek  at  Jtfftrwn^  Colo.,  in  1911. 


Date. 

Hydrogrmpher. 

hei^t. 

Dis- 
charge. 

Jan.     6 

R.H.Fleteh«r 

Feet. 

a  2. 10 

b.V7 

.90 

.90 

See.'feet. 

Apr.  22 
8«pt   7 

O.  M.  wiraniflr 

0.9 

R.  H.  Fletch«r 

4.2 

H.  B.Wfi^i^    , 

8  8 

•  Gage  hdi^t  to  top  of  loe.   Rivtr  froMn  to  bottom.  b  Oage  height  reduced  to  new  datum. 

DaUy  gaqe  height,  in  feet,  of  Jefferaon  Creek  at  Jefferion,  Colo.,  for  1911. 

[R.  M.  Tnuuan,  obserrer.] 


Day. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1         

0.96 

0.86 
.96 
.91 
.96 
.91 

.96 

".'96' 
.90 

.80 
.80 
.80 

'".'so* 

.80 
.80 
.80 

*.'86' 

0.90 
.90 
.85 
.80 

1.00 

.95 
.90 
.90 
.90 
.85 

.85 
.85 
.86 
.80 
.86 

.06 

".'so' 

.90 
.90 

.90 
.96 

1.00 
.90 

1.00 

.95 
1.00 
.92 
.90 
.85 
.80 

2    

3.21 

3.21 

0.68 
.71 

.74 
.68 

.66 
.66 
.66 
.67 
.64 

.61 
.51 
.48 
.51 
.56 

.54 
.51 
.54 

0.56 
1.36 
1.41 
1.16 

*".*56' 

'■'.'si* 

.96 
.96 

.68 
.76 
.68 
.68 

0.96 

.86 

"".'76' 

.81 
.66 
.66 
.66 
(•) 
.51 
.51 
.66 
.86 
.76 

.76 
.56 
.51 
.61 

(•) 

0.76 
.76 

1.06 
.76 
.56 

.61 
.61 
1.06 
1.06 
.96 

.96 

"*.*96' 
.96 
.96 

0.90 

3         

4 

.90 

.86 

.85 
1.10 
1.00 

.90 

5         

6 

2.7a 

7 

g 

1.60 

,  9 

10 

U 

1.20 

la 

3.26 

13 

1.05 

14 

15 

1.00 

16 

3.26 

17 

3.06 

1.16 

.90 
1.20 

18 

. 

10 

ao ... 

3.26 

1.10 

1.00 
1.10 
1.10 
1.10 
1.20 

21 

.56 
.51 
1.06 
.86 
.91 

.51 
.51 
.53 
.54 

"*.'e6" 

.76 
.66 
.66 

"'.'54' 

.66 
.64 
.64 

.56 
.61 
.61 
.61 
.76 

.76 
.56 
.54 
.56 
.61 
.56 

22 

.97 
.96 
.76 

1.06 
1.06 
.96 
.96 

.80 

'".'so' 

.80 

23 

24 

25 

26 

'.      1      .... 

.81 
.87 
.86 

27 

1 1 

1.20 

28 

r :::!:: :::: 

.90 
.91 

.86 
'".■96' 

29 

1.30 

30.. 

1 

31 

.56 

1 J 

•  Creek  dry,  as  water  was  used  above  station  ftxr  irrigation. 

Kon.— Creek  Croun  over  Jan.  1  to  Apr.  16  and  Nov.  7  to  Dec.  31:  ftosen  solid  Jan.  6.    A  very  small  flow 
Jul  17. 
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MZCmOAV  CBXZK  HXAB  JB7FBB80V,  OOLO. 

Looation.— At  the  highway  bridge  at  MichigaQ  Siding,  in  6ec.  13,  T.  8  S.,  R.  76  W., 
2^  miles  southwest  of  Jefferson.  No  tributary  between  the  station  and  the  mouth, 
3}  miles  below,  and  no  important  tributary  for  several  miles  above. 

Becorda  available.--October  17,  1910,  to  December  31,  1911. 

Drainagre  area. — ^Not  measured. 

Oa^.^Vertical  staff. 

Chaxmel. — Somewhat  shifting. 

Discharge  meaBurements. — ^Made  from  the  bridge  during  high  water  and  by  wad- 
ing at  ordinary  stages. 

Winter  flow. — ^Ice  causes  backwater  during  the  winter  months. 

Divendons. — There  are  court  decrees  for  diversions  of  104  second-feet  from  Hi^^iga-n 
Greek  above  the  station  and  40  second-feet  below. 

Accuracy. — Data  insufficient  for  estimates  of  discharge. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 


Discharge  measurements  of  Michigan  Creek  near 

JefferBon,  Colo. 

,  in  1911 

Date. 

Hydrographer. 

be^t 

Dis- 
char:ge. 

Jan.     6 

R.  H.  Flf»tchw 

Feet. 

a2.00 

1.06 

.86 

.96 

.05 

Secft, 

Apr.  22 
July  28 
Sept.   6 

0,  M.  Wimmer 

25  ? 

..do 

2.  7 

FletclM^r  and  Waha 

&8 

H.  B.  Wftha 

8.0 

aloe. 

Daily  gage  height^  in  feet,  of  Michigan  Creek  near  Jefferson^  CoJc^for  1911. 
[R.  M.  Tniman,  observer.] 


Day. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

2.7 

0.8 

0.85 

2 

2.8 

1.0 

3 

2.8 

.9 

.95 

t 

4.       .      ., 

'  *i.i  I 

6 

::::::::::::: 

1.1 

1.7 

.9 

1.0 
.05 

6 

2.0 

.72 

..  1 

7 

8 

.8 

1.3 

1.0 


9 

* 

.65 

10 

1.0 

** 

11 

.95 

12 

.85 

13 

2.9 

.8 

14 

1 

1.0 

.96 

15 

1.12 

1.05 

1.0 

16 

2.8 

1.1 

17 

2.7 

.8 

18 

19 



1.0 

1.0 

1.0 

20 

3.0 

21 

.8 

22 

1.08 

1.1 

1.2 
1.1 

.9 

23 

1.0 

1.2 

24 



25 

26 

.9 

.9 

.9 

1.1 

27 

.8 
.86 

.7 

28 

.7 

29 

1.0 

30 

81 

.7 

1.1 

Note.— Creek  froxen  over  Jan.  1  to  Mar.  31  and  Nov.  13  to  Dec.  31;  frozen  solid  Jan.  6, 17,  and  28. 


Digitized  by 


Google 


PLATTE  BIVEB  BASIN. 


305 


VOBTK  70BX  OF  SOITTH  VLATTX  &ZVXB  AT  OBAVT,  OOLO. 

liocatioii.— At  Grant  poet  office,  in  sec.  9,  T.  7  S.,  R.  74  W.,  in  the  Pike  NatLonal 
Forest,  250  feet  above  the  mouth  of  Geneva  Greek. 

Records  available.— July  18,  1910,  to  December  31,  1911. 

Drajna^  area.— 61  square  miles  (measured  from  Forest  Atlas). 

Gage.— Vertical  staff. 

ChazineL — Shifting. 

Discharge  measurexnents. — ^Made  from  footbridge  and  by  wading. 

'^^nter  flow. — ^Ice  causes  backwater  during  the  winter  months  and  measurements 
are  made  to  determine  the  flow. 

Diversiona. — ^There  are  no  court  decrees  for  diversions  from  the  North  Fork  above 
the  station,  but  there  is  a  decree  for  a  diversion  of  8  second-feet  from  a  tributary. 

Accuracy. — ^Though  the  channel  is  somewhat  shifting,  sufficient  measurements  were 
obtained  to  make  the  estimates  reliable.  The  diurnal  fluctuations  at  this  station 
are  so  great  that  the  mean  of  two  daily  readings  does  not  represent  the  mean  dis- 
charge, especially  in  the  spring,  when  the  creek  is  melting  during  day  and  freez- 
ing during  night. 

Cooperation. — Statitm  maintained  in  cooperation  with  the  United  Stales  Forest 
Service. 

Dueharge  metuttrements  of  North  Fork  of  South  Platte  River  at  Grant,  Colo.,  in  2911. 


Date. 

Hydrographer. 

i^S^t. 

Dlft- 
charge* 

Date. 

Hydrographer. 

QaffB 
height 

Dis- 
charge. 

Mar    14a 

B  H.Fletcher  .      ..  . 

Fett. 
1.50 
1.46 
1.85 
2.15 
1.96 

13.0 
22.7 
82.8 
52.1 

Aug.  29 
Sept.   8 

Nov.    8« 

R.  H.  Flet(Aier 

Feet. 
1.46 
1.44 
1.62 
1.43 

8ee.-fL 
14.2 

Apr   14* 

21 
June  11 

W.  B.  Preeman 

O.  M.  Wiminer 

J.  B.  Stewart 

■wiii^iidJirtJiiwv:;; 

0.  H.  Roflsell 

15.2 
30.3 
3.5 

July  13 

W.  B.  Freeman 

a  Ice  conditions. 

DaUy  gage  height,  in  feet,  of  North  Fork  of  South  Platte  River  at  Grant,  Colo.,  for  1911, 

[Edmund  Couch,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

1.80 

1.70 

2               

1.65 

2.20 

1.52 

1.87 

3 

1.52 

i :*:::::::::: 

1.60 
1.60 

1.86 

5 

1.35 

2.05 

6                      .   . 

2.20 

7 

1.55 

1.40 
1.44 

1.50 

8 

1.80 

"i.M 
1.50 

1.87 

9.              

1.65 

1.45 

10 

1.55 

2.20 

2.15 
2.15 

1.40 

11                     ... 

1.65 

2.05 

1.90 

12 

1.40 

13 

1.94 

2.00 

14 

1.60 

1.46 
1.37 

2.05 

2.00 

15 

1.40 

1.90 

16.                

2.15 

1.55 
1.52 

1.85 

17 

1.40 

1.75 

18. 

2.15 

19 

2.20 
2.20 

20. 

1.45 
1.65 

1.35 

i.ao 

21 

1.40 
1.40 

1.30 

22 

1.35 

2J. 

2.00 

1.70 
1.70 
1.90 

24 

1.35 

1.52 

25. 

1.82 
1.82 

2S .   .. 

1.66 

2.10 

"i.'ss* 

27, 

28..                .       . 

1.65 

1.70 

1.35 

1.67 

29. 

2.05 
2.05 

"'I'm" 

1.65 

1.45 

1.40 

30. 

31. 

» 1 
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SURFACE  WATER  SUPPLY,  1911,  PART  YL 


Daily  discharge j  in  aecond-feet,  of  North  Fork  of  South  Platte  River  at  Grants  Colo-^  for 

1911. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

SepL 

Oct, 

1.... 

5 

23 

80 

36 

22 

14 

15 

16.... 

10 

76 

80 

47 

18 

14 

14 

2.... 

6 

22 

88 

35 

21 

14 

16 

17.... 

10 

80 

80 

45 

17 

14 

14 

3.... 

5 

22 

88 

35 

21 

14 

16 

18.... 

10 

84 

80 

44 

17 

14 

13 

4.... 

6 

24 

88 

35 

21 

14 

17 

19.... 

10 

88 

76 

43 

17 

14 

13 

5..-. 

5 

66 

88 

35 

21 

14 

17 

20.... 

12 

88 

72 

42 

17 

14 

V2 

6.... 

5 

66 

88 

35 

19 

15 

18 

21.... 

22 

85 

68 

41 

17 

14 

12 

7.... 

5 

66 

88 

35 

18 

15 

18 

22.... 

22 

83 

64 

40 

17 

14 

12 

8.... 

5 

66 

88 

35 

17 

15 

17 

23.... 

22 

80 

59 

39 

17 

14 

12 

9.... 

6 

66 

88 

88 

16 

15 

16 

24.... 

22 

78 

55 

38 

17 

14 

12 

10.... 

5 

66 

88 

41 

16 

14 

15 

25.... 

22 

75 

50 

37 

17 

14 

12 

11.... 

8 

66 

80 

44 

16 

14 

14 

26.... 

22 

73 

45 

37 

16 

14 

12 

12..-. 

8 

66 

80 

47 

16 

14 

14 

27.... 

24 

70 

40 

32 

16 

14 

12 

13.... 

10 

66 

80 

51 

17 

14 

14 

28.... 

26 

68 

88 

27 

15 

14 

12 

14.... 

13 

66 

80 

50 

17 

14 

14 

20.... 

24 

66 

37 

22 

14 

14 

12 

15.... 

0 

72 

80 

48 

17 

14 

14 

30.... 
31.... 

24 

66 
73 

35 

22 
22 

14 
14 

15 

12 
12 

Note.— DaUy  dladiarge  determined  as  follows:  Apr.  1  to  14,  estimated;  Apr.  15  to  July  31,  fkom  a  well- 
defined  curve;  Aug.  1  to  31,  from  a  curve  based  on  one  measurement  and  shape  of  previous  curves;  Sept.  1 
to  8,  tbe  Indirect  method  for  shiftlDg  channels;  Sept.  9  to  Oct.  31,  ttom  a  poorly  defined  curve. 

Monthly  discharge  of  North  Fork  of  South  Platu  River  at  Grant,  Colo,,  for  1911. 


Month. 

Discharge  In  seoond-feet. 

Runoff 
(total  In 
aore>feet). 

Accu- 

Mayi™^i™- 

Minimum. 

Mean. 

racy. 

January 

•  7.0 
O7.0 

•  6.0 
12.7 
66.3 
71.7 
38.0 
17.3 
14.2 
14.0 

•  4.0 

430 
389 
369 
756 
4.06O 

D. 

February 

D. 

March 

D. 

April 

26 
88 
88 
51 
22 
15 
18 

5 
22 
35 
22 
14 
14 
12 

B. 

£5™:....: :: 

B. 

June T T - , 

4.270     B. 

July 

2.340 

1.060 

845 

861 

238 

B. 

August 

n. 

September 

C. 

October                  

C. 

November 

D. 

The  Doriod                              

15,600 

a  Discharge  estimated. 
NORTH  FORK  OF  SOUTH  PLATTE  RIVER  AT  CASSSLL8.  GOLO. 

Location.— At  Caeeells,  in  sec.  11,  T.  7  S.,  R.  74  W.,  in  the  Pike  National  Foreet. 

The  nearest  tributary  is  a  small  stream  entering  from  the  south,  a  short  distance 

below. 
Becords  available.— July  4,  1908,  to  December  31,  1911. 
Drainage  area. — 128  square  miles  (measured  from  topographic  sheets  and  Forest 

atlas). 
Oage. — Chain  gage  which  replaced  a  vertical  staff  reading  to  the  same  datum. 
Channel. — Shifting . 

DlBcharge  meaBurements* — ^Made  from  bridge. 
Winter  flow.— Ice  causes  backwater  during  the  winter  months  and  measurements 

are  made  to  determine  the  flow. 
Divendona  .—There  are  no  court  decrees  for  diversions  between  this  station  and  that 

at  Grant. 
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Aoeuracy. — ^Although  the  channel  is  shifting,  sufficient  measurements  have  been 
obtained  to  make  the  estimates  of  diachaxge  reliable.  The  diurnal  fluctuations 
due  to  melting  during  the  day  and  freezing  at  night  are  so  great  at  this  station 
during  the  spring  and,  to  a  less  extent,  in  the  fall,  that  the  mean  of  two  dailygage 
readings  does  not  properly  represent  the  mean  stage. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service  and  the  State  engineer. 

Dudutrge  meawrements  of  North  Fork  of  South  Platte  River  at  Casielh,  Colo.,  in  1911. 


Date. 

Hydiographer. 

b^t. 

charge. 

Date. 

Hydn^nplMr. 

be^t. 

Dis- 
charge. 

Jftfi    A« 

B.  H.  FlflUrhw 

Feet, 
2.06 
1.84 
1.84 
1.16 
1.16 
1.20 
1.34 

23.2 
26.2 
22.1 

28.5 
26.1 
44.1 

June  10 
July   12 
Aug.  28 
Sept.    8 

Nov.    1 

J.  B.  Btewart 

FM. 
2.19 
1.82 
1.83 
1.22 
1.22 
1.26 

^-;f. 

Feb.  20  a 

do 

do 

do 

do 

W.B.  Freeman 

O.  M.  Wlminer 

W.  B.  Freeman 

R.  H.  Ftotcber 

178 
66.7 

Htf.lSa 

Apr.  13 
22 

do 

Waha  A  Fletoher 

o.  H.  Rum^U 

60.3 
62.6 
89.6 

•Iceoondltkma. 

DaiXy  gage  height,  in/eet,  of  North  Fork  o/SoiUh  Plane  River  at  CauelU,  Colo.,  for  1911, 

[Lulu  Caasell,  obflonrer.) 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1        

1.5 
1.6 
1.5 
1.9 
1.6 

1.8 

1.8 

1.96 

1.8 

1.65 

2.0 
1.56 
1.56 
1.5 
1.6 

1.75 
1.5 
1.45 
1.5 
1.56 

1.35 
1.25 
1.28 
1.18 
1.28 

1.28 

1.22 

1.25 

1.3 

1.22 

1.15 

1.15 
.95 
.90 

1.1 

1.06 

.95 
1.05 
1.1 
1.06 

.95 

.95 
1.02 
1.06 
1.2 
1.1 

1.1 
1.06 
1.0 
1.1 
.90 

.80 
.90 

1.1 
.90 

1.02 

1.06 

1.1 

1.66 

1.22 

1.18 
1.15 
1.2 
1.15 

1.15 

1.06 

1.06 

1.2 

1.1 

1.05 
1.08 
1.11 
1.23 
1.06 

1.14 
1.06 
1.0 
1.02 
1.06 

1.0 
1.0 
1.04 
1.02 
1.0 

.95 
1.12 
1.0 
1.0 
1.02 
1.05 

1.15 
1.12 
1.15 
1.15 
1.06 

1.18 

1.08 

1.1 

1.15 

1.1 

1.2 

1.06 

1.06 

.96 

.95 

1.06 
1.02 
1.05 
1.12 
1.35 

1.38 
1.36 
1.45 
1.4 

1.35 

1.43 

1.49 

1.5 

1.5 

1.35 

1.48 
1.51 
1.58 
1.55 
1.6 

1.77 
1.75 
1.82 
1.9 
1.9 

1.8 
2.1 
'  2.12 
2.1 
2.1 

2.2 

2.35 
2.45 
2.1 
1.8 

1.88 
1.86 
1.9 
1.82 
1.78 

1.94 
1.88 
1.88 
2.0 
1.89 
2.06 

2.25 

2.28 

2.38 

2.1 

2.2 

2.22 

2.35 

2.32 

2.3 

2.2 

2.25 
2.15 
2.15 
2.08 
2.1 

2.06 
2.08 
2.06 
2.08 
2.11 

2.2 

2.25 

2.1 

2.0 

1.9 

1.98 
1.94 
1.8 
1.75 
1.68 

1.7 
2.18 
2.62 
2.45 
2.73 

2.3 

2.12 

2.06 

1.02 

1.88 

1.9 
1.85 
1.83 
1.83 
1.82 

1.8 

1.85 

1.78 

1.78 

1.60 

1.66 
1.72 
1.65 

1.45 
1.45 

i.7 " 

1.7 

1.82 
1.82 
1.42 
1.43 
1.34 

1.35 
1.34 
1.38 
1.37 
1.38 

1.39 

1.41 

1.4 

1.37 

1.35 

1.28 

1.19 

1.21 

1.2 

1.19 

1.18 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 

1.2 

1.2 

1.22 

1.28 

1.2 

1.2 

1.18 

1.18 

1.19 

1.18 

1.19 

1.2 

1.18 

1.18 

1.17 
1.17 
1.16 
1.28 
1.35 

1.45 

1.32 

1.21 

1.2 

1.54 

1.35 

1.25 
1.3 
1.2 
1.19 

1.15 
1.16 
1.18 
1.15 
1.06 

1.18 

1.12 

1.1 

1.2 

1.15 

Ml 

1.1 

1.2 

1.18 

1.15 

1.18 

1.04 

1.1 

1.15 

1.18 

1.2 

1.15 
1.15 
1.17 
1.12 
1.24 

1.2 

1.45 

1.5 

1.4 

1.25 

1.8 

1.5 

1.55 

1.5 

1.06 

1.15 

1.4 

1.4 

1.45 

1.5 

1.4 
1.3 
1.7 

1.8 
1.8 

1.8 
2.05 
2.0 
2.05 
2.0 

2.0 

2 

2.0 

3 

1.96 

4 

1.8 

5 

1.75 

6 

1.55 

7 

1.6 

8 

1.5 

9 

1.7 

10 

1.66 

11 

1.7 

12 

1.75 

13                .... 

1.96 

14 

1.96 

15                 .    ... 

2.02 

16 

1.08 

17 

1.05 

18 

2.0 

19 

1.96 

20 

2.06 

21 

2.2 

22 

1.9 

23                .   . 

1.7 

24 

1.2 

25 

1.2 

28 

1.2 

27 

1.2 

28 



1.32 
1.27 
1.24 
1.22 

1.15 

29 

1.16 

30 

1.2 

31 

1.1 

Non.— loe  prasent  Jan.  1  to  Mar.  16  and  Nov.  5  to  Dec.  31. 
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SURFACE  WATER  SUPPLY,  19U,  PART  VI. 


Daily  disidiarge,  in  second-feet,  of  North  Fork  of  South  Platu  River  at  CasseUs.  Colo.y 

for  1911, 


Day. 

Umi, 

Apr. 

May. 

Tune. 

July. 

Aug. 

Sept. 

Oct. 

1       

20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

15 
17 
19 
30 
16 

22 
15 
12 
13 
17 

12 
12 
14 
13 
12 

10 
20 
12 
12 
13 
15 

22 
20 
22 
22 
17 

25 
17 
18 
22 
18 

27 
17 
15 
10 
10 

15 
13 
15 
20 
45 

49 
46 
60 
52 
45 

57 
66 
68 
68 
45 

65 
70 
72 
77 
86 

122 
118 
134 
155 
156 

129 
217 
224 
217 
217 

252 
311 
356 
217 
129 

150 
145 
155 
134 
124 

167 
150 
150 
185 
152 
201 

271 
282 
324 
217 
252 

260 
311 
298 
290 
252 

271 
234 
234 
211 
217 

211 
211 
201 
211 
220 

252 
271 
217 
185 
156 

179 
167 
129 
118 
102 

106 
256 
470 
380 
565 

325 
260 
230 
200 
190 

195 
180 
181 
181 
178 

172 
187 
167 
167 
142 

135 
150 
132 
129 
125 

121 
117 
113 
109 
105 
101 

97 
93 
89 
85 
89 

89 
107 
126 
145 
145 

178 
102 
84 
85 
71 

72 
71 
77 
76 
77 

78 
82 
80 
76 
72 

62 
65 
68 
61 
57 
55 

51 
53 
52 
51 
50 

52 
52 
52 
52 
52 

52 
52 
52 
55 

62 

52 
52 
50 
50 
51 

50 
51 
52 
50 
50 

48 
48 
47 
62 
72 

89 

2 

68 

3 

53 

4 

52 

6 

107 

6 

72 

7 J 

58 

8 

65 

9 

52 

10 

51 

11 

40 

12 

40 

13 

40 

14 

35 

16 

30 

16 

33 

17 

27 

18     

35 

19 

35 

20   

30 

21 

26 

22 

25 

23 

35 

24 

33 

25   

30 

26 

33 

27   

20 

28 

25 

29     

30 

30 

33 

31 

35 

Note.— Daily  diachargD  determined  as  follows:  Mar.  1  to  10,  estimated;  Mar.  11  to  July  1,  from  a  fairly 
well  defined  curve;  July  2  to  12,  by  the  indirect  method  for  shifting  channels;  July  13  to  Oct.  10,  from  a 
&frly  well  defined  curve;  Oct.  11  to  31,  by  the  indirect  method  for  shifting  channels. 

Monthly  discharge  of  North  Fork  of  Soiuh  PlaUe  River  at  Cassells,  Colo.,  for  191L 
[Drainage  area,  128  square  miles.) 


Month. 


Discharge  in  second-feet. 


Maximum. 


January 

February. . . 
March 

Jime 

July 

August 

September. 

October 

November. . 


The  period. 


30 
68 
356 
324 
555 
178 
72 
107 


Minimum. 


10 
10 
65 
102 
101 
55 
47 
20 


Moan. 


a  24 

a -25 
16.8 
31.5 
162 

225 
196 
87.5 
52.6 
42.8 

•  25 


Per 
square 
mile. 


0.188 
.195 
.131 
.246 
1.27 
1.76 
1.52 
.684 
.410 
.334 
.196 


Run-off. 


Depth  in 

inciieson 

drataiage 

area. 


0.22 
.20 
.15 
.27 
1.46 
1.96 
1.75 
.79 
.46 
.39 
.22 


Total  in 
acre-faet. 


1,480 
1,390 

i,oao 

1,870 
9,960 
13,400 
12,000 
6,380 
8,120 
2,630 
1,490 


53,800 


Aocu- 


•  Estimated  from  dlsoharge  measurements. 
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IK  ABOVX  JACXWSACKI&  OXXSK,  HXAE  O&AVT,  OOLO. 

Location.— In  Pike  National  Forest,  100  feet  above  Jackwhacker  Creek  and  12  miles 

above  Grant. 
Becords  available. — ^Fragmentary  records  August  l?,  1909,  to  November  9,  1911. 
Draina^  area. — Not  measured. 
Gage. — ^Vertical  staff;  datum  unchanged. 
ChanneL — Character  not  determined. 
Discharge  measiirenieiits. — ^Made  by  wading. 
Winter  flow.— No  data. 

Diveniona. — ^No  water  is  diverted  above  the  station. 
Accuracy. — Data  too  meager  for  estimates  of  discharge. 
Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

Dctily  gage  height^  in  feet, 'of  Geneva  Creek  above  Jackwhacker  Creek,  near  Grant,  Colo,, 

for  1911. 


[Kdmand  Couch,  obaervtt.] 

D«y. 

ItDM. 

Joly. 

AOg. 

8«pt. 

Oct. 

Nov. 

Day. 

lone. 

Jnly. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

16 

2 

0.64 

17 

0.66 

0.60 

3 

0.46 

18 

1 

4 

19 

5 

au 

20 

6 

21 

0.60 

22 

0.48 

8 

23 

9 

.64 

.43 

24 

.66 

10 

26 

11 

26 

12 

.60 

27 

0.85 

13 

0.90 

28 

1 

14 

29 

0.07 

15 

.60 

«l 

1 

1 

■   '  i     ■   ' 

eZHXYA  CBXXK  AT  OU)  OXnYA  BMSLTBK,  HBAK  a&AJTT,  COLO. 

Location. — One-fourth  mile  below  Old  Geneva  smelter,  inT.6S.,R.  75W.,10  miles 
above  Grant. 

Becorda  available.— Fragmentary  records  from  August  17,  1909,  to  September  2, 
1911. 

Drainage  area. — ^Not  measured. 

Qage. — ^Vertical  staff;  datum  unchanged. 

Channel — Unstable,  as  the  flow  is  frequently  affected  by  backwater  from  beaver 
dams. 

Discharge  measttrementa. — ^Made  by  wading. 

^i^ter  flow. — ^Ice  causes  backwater  during  the  winter  months. 

Diveraiona. — ^No  water  is  diverted  above  the  station,  and  therefore  the  records  repre- 
sent the  natural  run-off. 

Accuracy. — Data  insufficient  for  estimates  of  discharge. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

The  following  discharge  measurement  was  made  by  W.  B.  Freeman: 
July  13,  1911;  Gage  height,  1.55  feet;  discharge,  36  second-feet. 
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BTTBPACE  WATBB  SUPPLY,  1911,  PAKT  VI. 


Daily  ffoge  height^  infeety  of  Geneva  Creek  at  Old  Oeneva  rnneUer^  near  Gram^  Colo., 

for  1911. 


[Edmund  Gouoh,  obaenrer.] 

Day. 

June. 

July. 

Aug. 

Sept. 

Day. 

June. 

July. 

Aug. 

Sept. 

1 

16 

2 

2.2 

1.2 

17 

1.2 

3 

18 

4 

19 

5 

1.2 

20 

6 

21 

7 

22 

8 

23 

9 

1.2 

24 

1.2 

10 

25 

11 

26 

12 

27 

1.8 

13 

1.65 

28 

14 

29 

1.2 

15 

30 

aSHXVA  CBXXK  AT  SITIXXVAirS  RAVOH,  HXAE  aRAVT,  COLO. 

Location.— In  Pike  NationAl  Forest  in  sec.  29,  T.  6  S.,  R.  74  W.,  4  miles  above  Grant, 
at  Sullivan's  ranch;  40  feet  below  the  mouth  of  Threemile  Creek. 

Records  available.-- July  6,  1908,  to  November  3,  1911. 

Drainage  area.— 66  square  miles  (measured  from  Forest  atlas). 

&age. — ^Vertical  staff;  datum  unchanged. 

Channel. — ^Fairly  permanent  except  during  high  water. 

Diacharge  xneasurexnentB. — Made  by  wading. 

Winter  flow.— Ice  causes  backwater  during  the  winter  months. 

Divendona. — ^There  are  no  court  decrees  for  diversion  of  water  above  this  station,  and 
therefore  the  records  probably  represent  the  natural  run-off. 

Accuracy. — Conditions  are  favorable  for  good  results,  and  the  estimates  of  diachai^re 
should  be  reliable.  The  stream  is,  however,  subject  to  sharp  diurnal  fluctuation?, 
especially  in  the  spring  and,  to  a  less  extent,  in  the  fall,  caused  by  melting  during 
the  day  and  freezing  at  night,  so  that  the  mean  gage  height  derived  from  two  daily 
readings  may  not  represent  the  true  stage. 

Cooperation.— Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 


Diecharge  measurements  of  Geneva  Creek  at  Sullivan* s  ranch,  near  Grant,  Colo.,  in 


1911. 


Date. 

iSSR. 

Dia. 
charge. 

Date. 

he^t. 

charjsf. 

Jan.   9a 

Fletcher  and  Gouoh.... 
R.  H.  Fletcher 

Feet. 

0.60 

.40 

.48 

.47 

aee.-ft 
14.6 
15.3 
13.7 
14.3 

Jane  11 
July  13 
Auk.  20 
Nov.    2 

J.B.Stewart 

Feet. 

1.50 

1.40 

.80 

.72 

V- 

Feb.  21a 

W.  B.  Freeman 

R.H.Fletcher 

14S 

Mar.  14a 

do 

W.  B.  Freeman 

40.6 

Apr.  14 

0.  H.RuaaeU 

26.3 

a  Ice  oonditiona. 
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DaUy  gage  height,  in  feet,  of  Geneva  Creek  at  8uUivan*a  ranth,  near  Orant,  Colo,,  for  1911. 

)Cn.  IL  A.  SaUlTan,  observer.] 


Day. 

Jan. 

Feb. 

ICtf. 

Apr. 

May. 

Jane. 

July. 

Aug. 

8«pt 

Oct. 

Nov. 

1 

0.50 
.50 
.50 

0.70 
.68 
.66 
.70 
.05 

.06 
1.10 
1.20 
1.35 
1.10 

.06 
1.08 
1.20 
1.25 
1.25 

1.35 
1.40 
1.55 
1.45 
1.30 

1.28 
1.25 
1.28 
1.35 
1.35 

1.38 
1.45 
1.40 
1.50 
1.45 
1.50 

1.70 
1.80 
1.55 
1.65 
1.65 

1.60 
1.70 
1.70 
1.68 
1.68 

1.62 
1.66 
1.56 
1.60 
1.55 

1.55 
1.55 
1.58 
1.55 
1.55 

1.65 
1.78 
1.72 
1.60 
1.50 

1.45 
1.45 
1.40 
1.30 
1.30 

1.25 
1.80 
1.00 
1.75 
1.06 

1.00 
1.85 
1.70 
1.55 
1.45 

1.45 
1.40 
1.35 
1.30 
1.30 

1.30 
1.40 
1.30 
1.30 
1.30 

1.20 
1.28 
1.20 
1.20 
1.15 

1.15 
1.10 
1.15 
1.10 
1.05 
1.00 

1.00 
1.00 
1.00 
1.00 
.00 

.00 
.00 
.00 
.00 
.00 

1.00 

1.00 

.00 

.88 

.85 

.00 
.88 
.00 
.00 
.88 

.00 
.05 
1.00 
.90 
.00 

.80 
.80 
.80 
.80 
.78 
.75 

0.75 

.78 

.80 

.85 

•  .80 

.80 
.75 
.75 
.75 
.75 

.75 
.72 
.70 
.75 
.80 

.70 
.70 
.70 
.70 
.75 

.75 
.72 
.70 
.70 
.70 

.70 
.70 
.70 
.80 
.85 

1.00 
.00 
.75 
.70 
.00 

.80 
.75 
.76 
.80 
.70 

.70 
.70 
.70 
.70 
.70 

.70 
.70 

.7a 

2 

0.72 

3 

.80 

4 

5 

.45 

6 

7 

.45 
.45 
.45 
.50 

.50 

S 

9 

a50 

10 

11 

12 

13 

.60 
.50 
.65 

.58 
.50 
.50 
.02 
.64 

.70 
.68 
.70 
.CO 
.66 

.68 
.80 
.80 
.82 
.75 

14 

0.48 

15 

16 

17 

18 

19 

20 

21 

0.40 

.40 

22 

23 

24 

25 

.40 
.40 

26 

27 

28 

29 

.40 

.75 

.75 
.76 

30..:; 

31 

.45 

NoTK.— loe  present  Jan.  1  to  aboat  Mar.  21. 

DaUy  diecharge,  in  eecond-feet,  of  Geneva  Creek  at  Sullivan* a  ranch,  near  Orant,  Colo., 

for  1911. 


I>sy. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

15 
15 
15 
14 
12 

12 
12 
12 
12 
15 

15 
15 
15 
15 
38 

81 
15 
16 
35 
37 

33 
31 
3S 
28 
38 

81 
45 
46 

48 

83 
31 
38 
33 

67 

67 
04 
114 
145 
04 

67 
00 
114 
124 
134 

146 

156 
100 
167 
134 

130 
124 
130 
145 
145 

152 

167 
156 
178 
167 
178 

236 
202 
100 
214 
214 

202 
226 
226 
221 
221 

207 
214 
100 
202 
100 

100 

187 
103 

187 

187 

210 
232 
236 
108 
176 

164 
164 
153 
126 
126 

117 
230 
263 
227 
276 

263 
251 
216 
182 
150 

150 
148 
137 
122 
122 

123 
143 

122 
122 
122 

102 
118 
102 
102 
02 

02 
83 
02 

83 
74 
06 

66 
66 
66 
66 
51 

51 
51 
51 
51 
51 

66 
66 
51 
48 
44 

51 

48 
51 
51 

48 

61 
58 
66 
51 
51 

38 
38 
38 
38 
36 
32 

82 
36 
38 
44 

38 

38 
32 
32 
32 
32 

33 
30 
27 
32 
38 

37 

37 
37 
27 
32 

32 
29 
27 
27 
27 

27 
37 
37 
38 
44 

66 
61 
32 
27 
61 

38 
32 
33 
38 
27 

27 
27 
27 
27 
27 

37 

27 
27 
28 

28 

28 
20 
30 
30 
80 

30 
31 
31 
33 
32 
32 

80 

2 

30 

3 

88 

4 

6 

6 

7 

8 

0 

10 

11 

12 

13 

U 

14 

15 

16 

17 

18 

19 

20 

21 

22 

8.0 
8.0 
8.0 
8.0 

8.0 
8.0 
8.0 
8.0 

10 

12 

23 

24 

25 

26 

27 

28 

29 ;.;"!!'.. ..I 

30 

31 '..'.'..'....'. 

Non.— Daily  diaofaaife  determined  as  follows :  Mar.  22  to  June  11  and  July  14  to  Nov.  3»  from  two  f^ly 
wdMflflned  carves ;  June  12  to  July  13,  by  indirect  method  for  shifting  channels;  discharge  interpolated 
Oct.  10  to  28. 
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Monthly  dikharge  of  Geneva  Creek  at  Sullivan* s  ranch,  near  Grant,  Colo.,  for  1911. 
[Drainage  area,  66  square  miles.] 


Discharge  in  second-feet. 

Run-iSff. 

Honth. 

Ifjnlmiifn- 

Mean. 

Per 

square 

mile. 

Depth  M 

hicheson 

drainage 

area. 

Total  in 
acre-feet. 

Jamiary 

ol5 

a  15 
11.7 
22.7 
119 
195 
146 
51.3 
81.9 
32.2 

a20 

0.227 
.227 
.177 
.344 
1.80 
2.95 
2.21 
.777 
.483 
.488 
.303 

0.26 

.24 

.20 

.38 

2.08 

3.29 

2.55 

.90 

.54 

.56 

.34 

922 

FehriiMy , . 

833 

Mft«>h,    

719 

April 

48 
190 
232 
276 
66 
44 
66 

12 
28 
126 
66 
32 
27 
27 

1,350 

fiSy....::::::::::::::;::. !:!:::::: 

7  330 

June . .          

11.600 

July 

8.980 

Ai^pst 

3,150 

September 

1,900 

October 

1,980 

November 

1,190 

Pec«mbflr 

The  period 

39,900 

a  Estimated. 
NoTB.— Discharge  estimated  at  14  second-feet  Mar.  1-13  and  11  second-feet  Mar.  15-21. 

QSHXVA  CSZZK  AT  QRAJIT,  COLO. 

Looation.— In  the  Pike  National  Forest,  at  highway  bridge  in  sec.  9,  T.  7  S.,  R.  74  W., 

at  Grant  post  office;  300  feet  above  mouth  of  creek. 
Beoords  avcdlable. — November  3  to  December  31,  1911. 
I>raixiage  area. — 74  square  miles  (measured  from  Forest  Atlas). 
Gage.— Vertical  staff. 

Channel. — Somewhat  shifting  during  high  water. 
Discharge  measuremente. — ^Made  from  bridge  during  high  water  and  by  wading 

at  ordinary  stages. 
Winter  flow.— Ice  causes  backwater  during  the  winter  months. 
Divendona. — ^There  are  no  court  decrees  for  divenions  above  this  station. 
Accuracy. — Data  insufficient  for  estimates  of  discharge. 
Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

The  following  discharge  measurement  was  made  by  G.  H.  Russell: 
November  3, 1911:  Gage  height,  0.96  foot;  dischaige,  12  second-feet. 

Daily  gage  height,  in  feet,  of  Geneva  Creek  at  Grant,  Colo.,  for  1911. 
[Edmund  Couch,  observer.] 


Day. 

Nov. 

Dec. 

Day. 

Nov. 

Dec. 

Day. 

Nov. 

Dec, 

1 

11 

1.60 

21 

1.70 

2 

12 

22 

1.70 

3 

0.96 

"■'i.'45 

13 

1.76 
1.70 
1.66 

1.66 

28..   . 

4 

14 

24 

5 

15 

26 

6 

16 

26  .. 

7 

17 

1.25 

27 

8 

1.45 

18 

28 

9 

19 

29  .   . 

10 

20 

1.70 

80 

31 



Note.— Ice  present  Nov.  16  to  Dec.  31;  ice  10  Inches  thick  Dec.  11  and  14  Inches  thick  Dec.  90, 21,  andtt 
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SKZLTSK  CBUS  HXAE  QRAVT.  COLO. 

Location. — In  Pike  National  Forest,  at  Old  Geneva  smelter,  in  T.  6  S.,  R.  75  W., 
10  miles  above  Grant;  one-fourth  mile  above  the  mouth  of  creek. 

Records  available.— Fragmentary  records  August  17,  1909,  to  November  9,  1911. 

Drainage  area. — ^Not  measured. 

Oag«. — Vertical  staff  whose  datimi  has  remained  unchanged. 

Ghannel. — Data  too  meager  to  determine. 

Diachar;^e  measuremente. — ^Made  by  wading. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months,  and  the  records  are 
discontinued. 

DiveraionB. — ^There  are  no  court  decrees  for  diversions  above  this  station  and  there- 
fore the  records  probably  represent  the  natural  run-off. 

Accuracy. — Data  insufficient  for  estimates  of  discharge. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  ForeBt 
Service. 

Discharge  meaavremenU  of  Smelter  Creek  near  Qrant,  Colo.,  in  1911. 


Date. 

Hydrogrspher. 

Oage 
height. 

Dis- 
charge. 

Jolv   13 

W.  F.  Frmnuffi 

Feet. 
0.90 
.52 

""■fii 

Nov.    a 

G.H.RuaaeU .    

1.4 

Daily  gage  height,  in  feet,  of  Smelter  Creek  near  Grant,  Colo.,  for  1911. 
[Edmund  Couch,  observer.] 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

16 

2       

1.06 

a  62 

17 

0.60 



1.54 

3 

1 

0.50 

18 

4     : : 

, 

19 

, 

5 

aes 

20 

1    ""* 

6 

21 

1.54 

22 

0.50 

i::::::::::':::::: 

1 

23 

9 

.63 

.45 

24 

.60 

10 

25 

11 

26 

1 

.1  .  - 

12 

1.55 

27 

0.95 

. 

13 

0.90 

28 

1 

14 

29 

15 

.56 

30 

0.07 

1 

31 

1..   . 

1 

DVCK  LAKI  CBXSK  HXAB  ORAVT,  COLO. 

Location. — At  Gordon's  ranch,  in  sec.  12,  T.  6  S.,  R.  75  W.,  50  yards  above  the 
mouth,  7  miles  above  Grant,  in  Pike  National  Forest. 

Becords  available.—Fragmentary  records  August  17,  1909,  to  November  9,  1911 . 

Drainage  area. — 8  square  miles  (measured  from  topographic  sheet). 

Oa^. — Vertical  staff;  datum  unchanged. 

Channel. — Data  too  meager  to  determine. 

Biechaz^e  meamirenLentB. — ^Made  from  footbridge  or  by  wading. 

^^nter  flow. — Ice  causes  backwater  during  the  winter  months  and  the  records  are 
discontinued. 

Diversions. — ^There  are  no  court  decrees  for  diversions  above  this  station  and  there- 
fore the  records  probably  represent  the  natural  run-off. 
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Aoouracy. — Data  insufficient  for  eBtimates  of  diachaige. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Foreet 
Service. 

The  following  discharge  measurement  was  made  by  G.  H.  Russell: 
November  2,  1911:  Gage  height,  0.88  foot;  discharge,  1.3  second-feet. 

Daily  gage  heighty  in  feet,  of  Duck  Lake  Creek  near  Grant,  Colo.,  for  1911, 
[Edmund  Coach,  obflerver.] 


Day. 

M.y. 

June. 

July. 

Aug. 

Sept'  Oct.     Nov. 

Day. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Nov. 

1.... 

16.... 

2 

1.55 

0.95 

17 

0.95 

0.87 

3.... 

a95 

18.... 

1 

4 

19.... 
20 

1.40 

6.... 

1.00 

6.... 

21.... 

7.... 

1 

0.82 



22.... 

0.80 

8 - 

23 

1.45 

9.... 

.96 
.96 

.87 

24 

.95 

10. . . . 

1.55 

25.... 

11.... 

0.95 

26.... 

12.... 

.90 

27.... 

1.30 

18 

1.30 

28.... 

14 

, 

29 

1.03 

15....' 

.80 

30.... 

31 

SCOTT  001EZ&  CSZZKi  HXAE  GRAVT.  COLO. 

Looation.— Near  Sullivan's  ranch,  in  sec.  19, 1".  6  S.,  R.  74  W.,  in  the  Pike  National 
Forest,  about  5  miles  above  Grant,  one-fourth  mile  above  mouth  of  creek.  No 
tributary  enters  between  mouth  and  station. 

Records  available. — Fragmentary  records  August  16, 1909,  to  December  31, 1911. 

Drainage  area. — ^21  square  miles  (measured  from  topographic  sheet). 

Oage. — ^Vertical  staff,  moved  to  its  present  location,  2}  miles  below  original  site, 
September  4,  1909.  Datum  imchanged  in  new  location,  but  has  no  determined 
relation  to  datum  of  original  gage. 

Channel. — Slightly  shifting. 

Discharge  measurements. — Made  by  wading. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months. 

Diversions.— There  are  no  court  decrees  for  diversions  above  this  station,  and  there- 
fore the  records  probably  represent  the  natural  rim-off. 

Accuracy. — Conditions  are  favorable  for  fairly  accurate  results  and  the  estimates  of 
flow  should  be  reliable. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

Discharge  meagurements  of  Scott  Oomer  Creek  near  Grant,  Colo.,  %n  1911. 


Date. 

Hydrograpber. 

hel^t 

Dis- 
charge. 

Date. 

Hydrographer. 

^%. 

Di*- 
charge. 

Jan.     9i> 

Fletcher  and  Couch 

R.  H.  Fletcher 

Feet. 
1.10 
.90 
1.10 
1.20 
1.20 

Sec.-ft 
4.7 
4.8 
5.9 
3.2 
7.3 

June  11 
July  13 
Aug.  29 
Nov.    2 

J.  B.  Stewart 

Feet. 
2.45 
2.53 
1.68 
1.00 

31.4 

Feb.  21a 

W.B.  Freeman 

R.H.  Fletcher 

40.' 

Mar.  14a 

do 

W.B.  Freeman 

O.M.Wimmer 

12.9 

Apr.  14a 
21 

O.H.  Russell 

9.1' 

a  loe  conditions. 


I  Also  called  East  Oeneva  Creek. 
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Daily  goge  height,  inject,  o/ScoU  Oomer  Creek  near  Grant,  Colo.,  for  1911. 
[Edmund  Oooch,  oboerrer.] 


816 


Day. 

Jen. 

Feb.  i  Uw. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1 

2 

1 

1.30 

3.15 

1.65 

1.60 
1.65 

1.30 

3 



4 

0.95 

1  30 

5 

1.80 

6 

7 

a70 

1.65 

1.65 

8 

2.80 

9 

aTO 

1.67 
1.67 

1.55 

'****■ 

10 

.70 



8.65 
2.45 

11 

3.60 

1.80 

12 

1 

1.66 

13 

3.54 

14 

.75 

1.10 

1.26 
1.00 

:::::::::::::: 

15 

1.69 

16 

3.85 

1.70 
1.70 

17 

::::::::::::: 

1.60 

1.40 

18 ::::::::::;;::::::::;::: 

19 

3.00 

20 

1.10 

i.ao 

1.86 

« 1 

.«> 

22 

1 

1.60 

a ::.::::::::::::::::::: 



2.95 



24 

1 

1.00 

1.77 

25 

t 

1.36 

26 

3.00 

27 1 

2.85 

28....:: ::::::::::  :;:::: 

1.30 

.....  ^. 

29 

1.95 

1.68 

30 1 

31 ; ! 

1 

Note.— Ice  caused  backwater  Jan.  1  to  Apr.  14  and  Nov.  17  to  Dec.  31. 

Daily  diacharge,  in  eecond-feet,  of  Scott  Oomer  Creek  near  Grant,  Colo.,  for  1911. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

1 

7.5 
.7.5 
11 
14 
17 

31 
35 

29 
33 
37 

41 

43 
46 
49 
52 

55 
58 
61 
63 
63 

63 
63 
63 
63 
63 

63 

64 
65 
66 
67 

68 

70 
72 
75 
78 
81 

84 
88 
92 
96 
100 

34 
35 
36 
37 
38 

38 
41 
44 
47 
50 

53 
56 
60 
58 
56 

55 
54 
54 
64 
53 

53 
53 
52 
52 
52 

51 
51 
51 
48 
45 

42 
40 
38 
36 
34 

32 
30 
29 
28 
27 

36 
25 
24 
23 
22 

31 
20 
19 
18 

18 
17 

16 
16 
15 
14 
14 

13 
12 
11 
11 
11 

11 
11 
12 
12 
13 

12 
12 
12 
12 
12 

13 
13 
13 
13 
12 

10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 

11 

11 
11 
11 
11 
11 

11 
11 
11 
11 
11 
11 
11 
11 
11 

10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 

10 

2 

10 

3 

11 

4 



11 

5 ' 

11 

6....:::::::.:: :.:...: i 

10 

7 ' 

10 

8 

10 

9 

10 

10 

11 

12 

tl 

14 



15 

5 

5 

5 

5.5 

5.5 

5.5 

6.5 
6.5 
6.5 
7.0 
7.0 

7.5 
7.5 
7.5 
7.5 
7.5 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

27 

25 

28 

2& 

3D 

81 

Note.— Dafly  dIsAiaree  detennined  from  a  ratmg  curve  that  is  lairly  well  defined  between  5  and  I 
seco&d-feet.    Dbcharge  mterpolated  for  days  for  which  gage  heights  are  missing. 
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Monthly  dikharge  ofScoU  Gcmer  Creek  near  Qrant,  Colo.,  far  1911. 
[Drainage  ana,  31  square  miles.] 


DischargB  hi  8eoond4tot 

RmKoff. 

Month. 

ICaxImum. 

Mlnimnm. 

Msan. 

Per 
square 
mflB. 

Depth  In 

inohflsan 

dratnasB 

area. 

Total  In 
acre-rBet. 

Aocu- 
rmcj. 

Jftim<»-ry . .  , . , 

•  6.0 

•  6.0 
a6.0 

6.75 
46.5 
60.6 
84.7 
13.3 

ia6 
las 

'8.0 
0  5.0 

a338 
.338 
.338 
.374 
8.31 
3.84 
1.66 
.686 
.606 
.600 
.381 
.239 

a87 
.35 
.37 
.31 
3.65 
8.17 
1.90 
.68 
.66 
.68 
.43 
.37 

307 

378 

807 

842 

2,960 

8660 

2,130 

7M 

081 

046 

470 

307 

February 

Maroh... 

April 

7.6 
68 
100 
53 
16 
11 
11 
11 

C. 

May 

7.6 
34 
17 
U 
10 
10 

C. 

June 

c. 

July 

c. 

August 

c. 

September 

c. 

October 

c. 

November     

c. 

Dtvember 

The  year 

100 

17.4 

.839 

11.34 

12,600 

a  Estimated. 
NOTE.— Discharge  Apr.  1  to  14  estimated  at  6  seoond-feet  per  day.    Nov.  10  to  30  at  7  seoond-feet. 

CLEAR  CREEK  AT  ZDABO  BPRZHOfl,  COLO. 

Location.— At  Idaho  Springs,  in  sec.  36,  T.  3  S.,  R.  73  W.,  half  a  mile  below  mouth 
of  Chicago  Creek  and  a  quarter  of  a  mile  above  entrance  of  Soda  Creek  and  Vir- 
ginia Canyon.  "h 

Becords  available.— October  8,  1910,  to  December  31,  1911. 

I>rainag6  area. — 239  square  miles  (measured  from  Forest  Atlas). 

Qage.— A  staff  gage  placed  March  23, 1911 ,  a  short  distance  upstream  from  the  original 
staff  gage,  which  was  used  until  that  date.  The  new  gage  was  referred  to  a  datum 
0.2  foot  lower  than  the  original.  All  readings  have  been  referred  to  the  latter 
gage. 

Channel. — Slightly  shifting. 

Discharge  meaBurenients. — Made  by  wading. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months. 

DivendonB.— There  are  no  court  decrees  for  diversions  above  the  station,  but  the 
records  do  not  represent  the  natural  flow  at  all  times,  as  water  is  diverted  from 
Eraser  River,  in  the  Grand  Basin,  into  Clear  Creek  by  means  of  a  tunnel  and 
canal  entering  the  West  Fork.  This  diversion  has  a  court  decree  for  53  second- 
feet. 

Accuracy. — Conditions  are  favorable  for  fairly  accurate  results. 

Artiflcial  control. — ^The  operation  of  two  power  plants  some  12  miles  above  the  sta- 
tion causes  a  daily  fluctuation  of  0.10  foot  or  more  at  the  gage  during  the  low- water 
period. 

Cooperation. — Station  maintained  in  cooperation  with  the  XTnited  States  Forwt 
Service. 


Discharge  measuremenu  of  Clear  Creek  at  Idaho  Springs j  Colo.,  in 

1911. 

Date. 

Hydrographer. 

hel^ 

Dis. 
Charge. 

Date. 

hel^U 

Dl*;. 
charge. 

Mar.  23 

Fletcher  and  Mfles 

O.M.Wimmer 

E.O.Christlanaen 

R.H.  Fletcher 

Feet. 

0.50 

.82 

2.70 

1.60 

8ec.-lU 
34.5 
74.8 

fi06 

241 

Sept.  22 
Nov.  8a 
Dec.  216 

G.  A.  Gray 

Fetl.     See.-ft. 
0.98         119 

Apr.  27 

O.H.Rusaell 

.80          63.4 

June  29 

R.H.Fletcher 

.80          49.6 

Aug.  12 

a  -. 

a  Slight  ice  effect. 


ft  Ice  oooditioiia. 
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Ikafy  gage  height,  in  feet,  of  Clear  Creek  at  Idaho  Springs,  Colo.,  for  1911. 
[W.  B.  KflaOyObsflrmr.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

0.66 

a7 

2.16 

2.3 

2.3 

2.16 

"2.65" 
3.3 

3.35 
3.16 
3.0 

0.8 

2. 

1.36 
1.3 

0.7 

0  76 

3 

4 

.7 
.05 

.0 

5 

0.6 

1.1 

2.6 

2.6 
2.7 
2.8 
3.0 
2.76 

1.2 

0.05 

.0 

.0 
1.0 

6 

7         

8 

0.8 

1.8 
1.8 
1.4 

1.1 
1.1 

.8 

.6 

9     

10 

.8 
.86 

.6 

.7 

11 

.66 

.66 

.76 

12        

1.7 
1.3 

2.9 
2.06 

13 

"2*3* 
2.2 

1.1 
1.1 
1.06 

1.1 
1.1 

.8 

'.*7'* 

.7 

H    

15 

.7 

1.8 

1.4 

1.46 

1.6 

2.8 

16 

.7 
.66 

.6 
.6 

....... 

1.1 

.0 

17 

2.6 

18 

.66 

19            

0.56 

2.6 

2.16 

1.0 

.8 

.76 

20 

.66 

.6 

1.6 

21 

.7 

1.0 

1.2 

.8 

22            ..  ..... 

1.4 

1.0 
.6 

*'.'m 

.6 
.6 

23 

»     .65 

.6 
.0 

2.8 
2.7 

24 

1.6 

1.76 
1.7 

1.1 

25 

.6 

.66 

26 

.76 
.8 

27 

2.3 
2.2 
2.3 

28 

**L6  " 

1.0 

.66 

29                   .  .. 

1.8 
1.0 
2.0 

30 

.6 

.65 

.06 
.06 

.05 

1.0 

31 



Note.— Oage  beigbts  during  January,  February,  and  to  Mar.  8  distorted  by  ioe;  loe  tram  Nov.  17  to 
Dec.  31. 

DaU^  diaduwge,  in  second-feet,  of  Clear  Creek  at  Idaho  Springs,  Colo.,  for  1911. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

61 

372 
410 
410 

372 

**498' 
665 

680 
622 
585 

""m 

182 
171 

.  . 

61 

69 



61 

46 

131 

460 

460 
610 
636 
5S5 
622 

161 

703 

94 

94 
112 

64 

171 
192 

131 
131 

77 

10 

77 
86 

46 

U 

09 

61 

12 

260 
171 

560 
572 

13 

*"-'4i6' 

386 

131 
131 
122 

131 
131 

77 

oi" 

61 

14 

15 

61 

171 

192 
202 
236 

535 

16 

61 
40 

46 
46 

17 

485 

18.  •. 

19 

485 

372 

112 

77 

20 

40 

46 

213 

21 

310 

161 

22 

192 

112 
40 

23 ^ 

83 
46 

586 
510 

64 

24 

213 

272 
260 

131 

25 

46 

64 

26 : 

60 

77 

27 

410 
385 
410 

2S 

""m 

112 

40 

29 

285 
310 
336 

30 

40 

103 
103 

64 

31 
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SURFACE  WATBB  SUPPLY,  1911,  PABT  VI. 


0Z4UK  ORBXK  AT  rO&XSOBSXZ;  OOLO. 

Location. — ^At  Forkacreek,  a  few  hundred  feet  below  the  mouth  of  North  Clear  Creek, 

Beoords  available'.— May  29,  1899,  to  December  31,  1911. 

Drainage  area. — 345  square  milee. 

Qage. — ^A  chain  gage  was  installed  June  3, 1907,  50  feet  upstream  from  first  site.     The 

original  gage  had  been  moved  30  feet  upstream  on  July  19, 1905,  but  set  to  read 

the  same  as  before.    The  chain  gage  was  also  referred  to  the  same  datum. 
Channel. — Very  shifting. 

Diacharge  measurenientB. — ^Made  from  footbridge  and  by  wading. 
Winter  flow. — Ice  causes  backwater  during  the  winter  months  and  measurements  are 

-made  to  determine  the  flow. 
Divendons. — ^There  are  no  court  decrees  for  diversions  between  Idaho  Springs  and 

Forkscreek.    Below  there  are  decrees  for  diversions  of  1,668  second-feet  from 

Clear  Creek. 
Artificial  control. — ^The  natural  flow  is  regulated  to  some  extent  by  storage  in  various 

ponds  and  reservoirs  above. 
Accuracy. — ^Estimates  have  been  made  by  the  indirect  method  for  shifting  ohanneb 

and  can  be  considered  in  general  only  fair  although  the  1911  estimates  have 

been  rated  as  good. 
Cooperation. — Station  maintained  in  cooperation  with  the  State  engineer. 
DiKiharge  mecuurements  of  Clear  Creek  at  Forhscreekj  Colo,,  in  1911. 


Date. 

Hydrographer. 

Oaee 
height 

Dia- 

Date. 

Hydrographer. 

height. 

charge. 

Jan.     3a 
Mar     la 

Mltoa  and  Fletcher 

R.H.  Flfitrher 

Feet, 
7.37 
6.73 
7.33 
6.98 
6.94 
6.70 

24.4 
28.4 
41.2 
32.1 
286 

June  29 
Aug.  12 
Sept.  23 
Nor.    8 
Deo.  22 

E.O.Chrtetianaen 

R.  H.  Fletcher 

FteL 
7.00 
6.10 
5.62 
6.80 

»7.40 

274 

lo 

do 

do 

Mfles  and  Fletcher 

J.  B.  Stbwart 

G.  A.  Gray 

A&2 

24 

G.H.  Russell 

81.3 

24 

R.H.  Fletcher 

4a7 

May  13 

» Ice  conditions. 


b  Gage  height  distorted  by  ice.    Reading  to  top  of  ice. 


Daily  gage  height^  infeei^  of  Clear  Creek  at  Forkscreek,  Colo.,  for  1911. 
[C.  W.  Halsington,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

D«.. 

1 1 

6.2 

6.15 

6.1 

6.15 

6.15 

6.2 
6.2 
6.05 
6.0 
6.3 

6.35 
6.45 
6.35 
6.35 
6.26 

6.25 

6.25 

6.45 

6.4 

6.8 

6.85 

6.86 

7.1 

7.1 

7.25 

7.7 

7.85 
7.86 

7.8 
7.75 
7.75 
7.6 
7.5 

7.45 
7.3 
7.8 
6.9 
6.9 

6.3 
6.26 
6.25 
5.9 
5.8 

5.8 
5.8 
6.86 
6.96 
6.0 

5.85 
6.15 
6.05 
6.0 
6.06 

6.9 

6.8 

6.06 

6.1 

6.15 

6.15 

6.15 

6.1 

6.05 

6.06 

6.15 

6.1 

6.05 

6.0 

6.1 

6.06 

6.1 
6.1 
6.1 
6.0 
5.9 

6.0 

6.0 

6.05 

6.1 

6.1 

6.1 
6.2 
6.2 
6.2 
6.2 

6.3 

6.85 

6.4 

6.6 

6.3 

6.25 
6.2 
6.2 
6.3 
6.3 

6.45 

6.7 

6.7 

6.8 

6.9 

6.76 
6.6 
6.7 
6.7 
&8 

6.8 
6.9 
6.9 
7.0 
6.85 

6.8 
6.7 
6.6 
6.7 
&8 

6.9 

&9 

7.0 

7.06 

7.1 

7.1 

7.3 
7.4 
7.55 
7.65 
7.55 

7.65 
7.45 
7.45 
7.4 

7.4 

7.3 

7.45 

7.6 

7.6 

7.45 

7.35 

7.2 

7.1 

7.15 

7.3 

7.56 

7.6 

7.4 

7.3 

7.2 

7.1 
7.0 
7.0 
6.9 
6.85 

6.8 
7.45 
7.65 
7.65 
7.6 

7.7 
7.46 
7.26 
7.15 
7.0 

6.9 
6.9 
6.86 
6.7 
6.7 

6.6 
6.55 
6.56 
6.55 
6.55 

6.5 
6.5 
6.6 
6.5 
6.46 

6.4 
6.4 
6.4 
6.3 

6.3 
6.2 

6.2 
6.1 
6.1 
6.0 
6.0 

5.9 
6.9 
6.86 
6.85 
6.0 

6.1 
6.1 
6.1 
6.1 
6.0 

6.0 
6.0 
6.0 
5.96 
5.9 

6.9 
6.9 
6.9 
6.85 
5.85 

5.8 

6.8 

6.8 

6.75 

6.76 

5.7 

5.7 
6.7 
6.96 
5.86 
5.7 

6.7 

6.65 

6.65 

6.65 

6.6 

6.6 
5.6 
6.6 
6.6 
6.6 

5.6 
6.6 
6.6 
5.6 
5.6 

5.6 
6.6 
5.6 
6.6 
6.6 

6.6 
5.6 
6.6 
6.6 
6.6 

6.75 

5.6 

5.6 

6.6 

5.6 

5.6 
5.6 
5.65 
5.66 
6.6 

5.65 

6.65 

5.7 

5.7 

6.7 

5.5 

5.6 

5.6 

5.66 

6.7 

6.7 

6.66 

5w65 

6.65 

6.66 

5.7 
5.7 
6.7 
5.7 
5.6 
5.7 

5.7 
6.7 
6.7 
6.7 
6.66 

5.7 
5.7 
6.8 
6.8 
5.8 

6.6 

5.5 

5.65 

6.65 

5.7 

5.6 
5.7 
5.6 
5.6 
5.7 

&7 

5.7 

6.7 

6.65 

5.66 

5.65 
5.7 
5.7 
5.65 
5.66 

5.63 

2 

5.65 

3 

5.  J 

4 

7.85 
7.8 

7.55 
7.55 
7.65 
7.6 
7.4 

7.5 

7.3 

7.56 

6.95 

6.45 

6.35 

6.4 

6.36 

6.36 

6.25 

6.36 
6.55 
6.85 
6.6 
6.4 

6.25 

6.2 

6.15 

6.1 

6.05 

6.15 

5.3 

5 

5.4 

6 

5.55 

7 

5.7 

8 

5.  75 

9  

5.95 

10    

5.95 

11  

5.95 

12 

&4 

13 

6u5 

14 

6.6 

15 

6^7 
6.7 

16 

17 

6.S5 

18 

6.9 

19 

6.9 

20 

7.0 

21 

7.1 

22 

7.1 

23 

7.1 

24 

7.0 

25 

7.0 

26 

7.1 

27 

7.2 

28 

7.3 

29 

7.1 

30 

7.1 

31 

Non.— loe  preewt  Jan.  1  to  Mar.  18  and  Dec.  7  to  31. 
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DaUy  diKharge,  in  9eoond'feet,of  Clear  Creek  at  Forktereeky  Colo.,  for  1911, 


Day. 


Jan. 


Feb. 


Har. 


Apr. 


Hay. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Deo. 


1. 
2. 
3. 
4. 
5. 

6. 

8] 
9 

10." 

11. 
12. 
13. 
14. 
15. 

H. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


23 


23 


23 


70 
70 
70 
47 
80 

47 
47 
58 
70 
70 

70 
M 
06 
06 
06 

126 
138 
160 
106 
135 


110 
06 
06 
136 
135 

179 
386 
386 

333 
886 

309 
340 
386 
386 


310 
307 
400 
460 
375 

355 
806 
360 
306 
360 

430 
432 
480 
510 
545 
546 


670 
738 
825 
883 
835 

837 
780 

782 
750 
752 

600 
784 
814 
830 
TOO 

730 
640 
580 
610 
708 

865 
000 
770 
713 
652 

500 
533 
535 
480 
455 


433 

883 
966 
970 
945 

1,010 
860 
740 
680 
505 

540 
545 
515 
435 
443 

890 
866 
373 
375 
878 

357 
363 
367 
370 
350 

837 
330 
333 
300 
393 
353 


365 

316 
330 
185 

181 

155 
158 
'  143 
146 
303 

343 
345 
348 
252 

317 

310 
331 
338 
306 

188 

101 
103 
196 
175 
175 

160 
160 
160 
148 
143 
137 


138 
138 
315 
177 
160 

160 
113 
113 
113 
07 

97 
96 
95 
94 
08 

93 
91 
90 
88 

87 

85 
83 

80 
80 
79 

78 
78 
78 
77 
77 


106 
76 
76 
76 

73 

73 
73 
60 
80 
68 

78 
78 
84 
84 
84 

58 
64 

64 
69 

80 

80 
79 
67 
67 
67 

70 
70 
69 
69 
53 
67 


66 
66 

37 
37 
88 

46 
46 
45 
46 
46 

46 
46 
46 

41 
41 

41 
41 
41 
41 

41 

41 
41 
41 
41 
41 

41 
86 
86 
86 
36 
36 


Non.— Daily  discharge  estimated,  beoauae  of  loe,  Jan.  1  to  Mar.  13  and  Deo.  7  to  81;  discharge  Mar.  14  to 
May  13  detemimed  from  a  rating  curve  fairly  well  defined  between  30  and  450  seoond-feet;  discharge  May  14 
to  Dec.  6  oompated  by  indirect  method  for  shifting  cliannels. 

Monthly  disdiarge  of  Clear  Creek  at  Forkeertek,  Colo.,  for  1911. 
[Drainage  area,  345  aquara  mOee.] 


Month. 

Discharge  in  seoond-feet. 

Bun-off 
(total  in 
acre-feet). 

Aooo- 

Maximum. 

Minimum. 

Mean. 

racy. 

January 

23 

25 

83 

198 

545 

900 

1,010 

265 

315 

103 

81 

55 

28 

24 

18 

30 

96 

455 

253 

127 

77 

62 

40 

27 

28 
24.4 
87.3 
81.1 

821 

717 

617 

193 

104 
73.5 
60.6 
40.8 

1,410 

1.360 

2,200 

4,830 

19,800 

42,700 

31,800 

11,800 

6,170 

4,620 

3,600 

2,510 

B. 

FebniaVy 

B. 

ifarS.7: :::.....:::::::.:::...: 

B. 

April 

A. 

M^::::: ::::::::::.:.:.::::: !... 

B. 

June 

B. 

July 

B. 

Ai^mst 

B. 

6eptenil)er       

B. 

October 

B. 

Nwember    ,,.-,-..,,, 

B. 

December 

B. 

The  year 

1,010 

18 

183 

133.000 

ST.  VSAnr  CBUK  AT  LYONS,  COLO. 

Location. — ^Three-fourths  of  a  mile  below  Lyons,  in  sec.  17,  T.  3  N.,  R.  70  W.,  one 
fourth  mile  below  the  junction  of  North  and  South  St.  Vrain  creeks  and  just  below 
Stone  Canyon. 

Records  avadlaUe.— August  1, 1887,  to  October  31,  1890;  June  13,  1895,  to  October 
31,  1903;  July  1,  1904,  to  December  31,  1911. 

Drainage  area.— 209  square  miles. 
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8UBPACE  WATBE  SUPPLY,  1911,  PART  VI. 


Gagre. — Inclined  staff  gage  installed  August  9,  1909,  at  practically  the  same  datun 
88  the  inclined  staff  gage  used  from  1895  to  1903.  It  is  not  known  whether  thi 
gage  used  prior  to  1895  was  located  at  the  present  site. 

Channel. — Character  not  known,  as  only  computed  records  are  received. 

Discharge  measurementB. — ^Made  from  car  and  cable. 

Winter  flow. — Ice  causes  backwater  during  a  portion  of  the  winter  months. 

DiversionB. — ^There  are  court  decrees  for  the  diversion  of  166  second-feet  from  the 
St.  Vrain  and  tributaries  above  the  station.  Below  there  are  court  decrees  foi 
1,632  second-feet  from  St.  Vrain  Creek  and  flood-water  diversions  of  190,000 
acre-feet. 

Cooperation.— From  1887  to  1890  and  from  July  1,  1904,  to  1911  the  station  wa£ 
maintained  by  the  State  engineer,  by  whom  the  records  have  been  furnished. 

Discharge  measurements  o/SL  Vrain  Creek  at  Lyons,  Colo.,  in  1911. 


Date. 

Hydrographcr. 

Oase 
hei^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

i^t. 

Dis- 
charge. 

Feb.    9 

C,  E.  TumBT.. 

Feet, 
1.45 
1.93 
1.98 
2.28 
3.12 
3.15 

24.1 
28.6 
67.6 

249 

247 

July  31 
Aug.  21 
Sept.  14 

Oct.   16 
Dec.  15 

C.  C.  Heimalhalch 

do 

Grieve  and  Hemial- 
hftlnh 

Feet, 
2.70 
2.43 

2.S4 
2.15 
1.77 

8ee,iL 
151 

l£ar.    9 

Apr.  12 

28 

do 

do 

do 

do 

Tho6.  Grieve 

70.0 

Hay  18 

26 

C.  E.  Turner 

43.6 

do 

10.2 

Daily  gage  height,  in  feet,  of  St.  Vrain  Creek  at  Lyons,  Colo,,  for  1911. 
[Lloyd  Heas,  obeerver.) 


Day. 


1 

1.7 

2 

8 

4 

5 

1.8 

6 

1.8 

7 

1.8 

8 

1.8 

9 

1.8 

10 

1.8 

11 

1.85 

12 

1.85 

13 

1.85 

14 

1.8 

16 

1.8 

16 

1.76 

17 

1.7 

18 

19 

.  1-7 
1.7 

20 

1.7 

21 

1.7 

22 

1.75 

23 

1.85 

24 

1.8 

25 

1.75 

26 

1.75 

27 

1.7 

28 

1.75 

29 

1.8 

30 

1.9 

31 

1.9 

Jan. 


Feb. 


1.85 
1.8 
1.8 
1.7 


1.0 

1.8 

1.75 

1.7 

1.7 

1.7 

1.7 

1.75 

1.6 

1.6 

1.6 

1.66 

1.6 

1.75 

1.75 

1.8 

1.8 
1.8 
1.7 


Kar. 


1.7 

1.85 

1.8 

1.8 

1.85 

1.9 

1.9 

1.85 

1.9 

1.9 

1.9 

1.85 

1.9 

1.8 

1.9 

1.9 

1.8 

1.85 

1.9 

1.9 

1.9 
2.0 
1.9 
1.9 
1.9 

1.85 

1.85 

2.0 

1.9 

2.0 

2.0 


Apr. 


2.0 

2.05 

2.1 

2.05 

2.1 

2.06 

2.0 

2.0 

2.0 

2.1 

2.05 

2.0 

1.95 

1.95 

1.85 

2.05 

2.1 

2.0 

2.05 

2.1 

2.1 

2.2 

2.3 

2.25 

2.3 

2.15 

2.1 

2.25 

2.5 

2.65 


May. 


2.4 

2.46 

2.55 

2.6 

2.5 

2.8 

2.85 

3.0 

3.0 

2.95 

2.85 
2.85 
3.0 
3.0 
3.1 

3.1 

3.1 

3.05 

3.2 

3.1 

3.0 
2.9 
2.9 
3.0 
3.05 

3.2 

3.2 

3.15 

8.15 

8.25 

3.50 


June. 


3.5 
8.6 
3.5 
3.55 
3.6 

3.6 
3.6 
3.7 
4.0 
3.7 

3.65 

3.7 

3.8 

3.7 

3.8 

3.9 

3.8 

3.5 

3.55 

3.6 

3.8 
4.0 
3.8 
3.6 
3.5 

3.45 

3.4 

3.4 

3.4 

3.35 


July. 


3.3 
3.5 
3.6 
3.6 
3.45 

3.4 

3.45 

3.4 

3.3 

3.1 

3.05 

3.1 

3.05 

3.05 

3.1 

3.05 

3.0 

3.05 

3.1 

3.1 

3.06 

3.06 

3.1 

3.0 

2.9 

2.85 

2.9 

2.85 

2.8 

2.8 

2.7 


Aug. 


2.6 
2.6 
2.8 
2.7 
2.7 

2.7 

2.7 

2.45 

2.4 

2.45 

2.5 

2.65 

2.45 

2.46 

2.4 

2.5 

2.4 

2.45 

2.6 

2.45 

2.46 

2.45 

2.6 

2.65 

2.6 

2.5 

2.4 

2.4 

2.35 

2.35 

2.4 


Sept. 


2.3 
2.3 
2.6 
2.6 
2.5 

2.5 

2.5 

2.46 

2.3 

2.2 

2.15 

2.25 

2.25 

2.3 

2.35 

2.3 

2.25 

2.2 

2.15 

2.0 

2.0 
2.1 
2.1 
2.1 
2.1 

2.05 
2.1 
2.1 
2.25 


Oct. 


2.4 
2.4 
2.2 
2.2 
2.2 

2.45 
.2.45 
2.45 
2.4 
2.3 

2.2 
2.2 
2.2 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.2 
2.1 
2.06 

2.0 

2.0 

1.95 

2.0 

2.0 

2.0 


Nov.    Dec, 


1.95 
1.95 
2.0 
2.0 

2.0 

2.0 
2.0 
2.0 
2.0 
1.95 

1,75 

1.80 

2.0 

2.0 

2.0 

2.0 

1.70 

1.80 

1.95 

2.0 

1.7 
1.7 
1.6 
.0 
1.7 

1.75 

1.8 

1.8 

1.75 

1.85 


l.«5 
1.S5 
1.9 
1.85 
1.9 

1.8 
1.75 
1.7 
1.6S 

1.7 

l.tt 
I.tf 
1.7 
1.65 
1.7 

1.65 
1.6 
1.6 
1.6 
1.6 

0.0 
0.0 
1.6 
1.6 
1.6 

1.6 
1.6 
00 

1.6 
1.6 
0.0 
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Daily  diMtharge^  in  uamd-Juiy  ofSt.  Vrain  Creek  at  Lyons,  Colo.,  for  1911. 


Day. 


Jan.  Feb.  Mar.  Aiir.  ICay.  June.  July.  Aug.  Sept.  Oct.  Nov.  Deo. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 

14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
20. 

ao. 

31. 


46 
88 
£9 
98 
108 


82 
90 
106 
98 
98 

160 
172 
210 
210 
197 

172 
173 
210 
210 
238 


238 
224 
268 
238 

210 
184 
184 
210 
224 


253 
263 


872 


372 
372 
872 
891 
410 

410 
410 
450 
576 
450 

430 
450 
490 
450 
490 

532 
490 
872 
891 
410 

490 
676 
490 
410 
872 

864 

830 
836 
336 
319 


302 
872 
410 
410 
354 

336 
354 
336 
302 
238 

224 
238 
224 
224 
238 

224 
210 
224 
238 
238 


224 
238 
210 
184 

172 
184 
172 
160 
160 
138 


118 
118 
160 
138 
138 

138 
138 
90 
82 
90 

98 
108 
90 
90 
82 

98 
82 
90 
98 
90 

90 
90 
118 
128 
118 

98 
82 
82 
74 
74 
82 


66 
66 
118 
118 
98 

06 
98 
90 
66 
52 

45 
59 
59 
66 
74 

66 
59 
62 
45 
28 


28 


16 
16 
19 
16 
19 

IS 

10 
8 
6 
8 

6 
6 
8 
6 
8 

6 
6 
fi 
6 
5 

8 

8 
6 
fi 
5 

6 
6 

a 

6 
fi 
8 


Note.— Daily  dtacbarge  Interpolated  for  days  for  which  gage  heights  are  miaaing. 

Monthly  diBeharge  of  si.  Vrain  Creek  at  Lyons,  Colo.,  for  1911. 
[Dialnage  arcs,  209  square  miles.] 


Month. 


Discharge  in  seoond-feet. 


Maximum.  Minimum.     Mean. 


Run-off 
(total  hi 
acre-feet). 


January 

Febrouy 

March 

fc::::;;:: 

June 

July 

August 

September 

October 

November 

December 

The  year. 


19 

16 

28 

108 

872 

676 

ilO 

160 

118 

90 

38 

19 


5 

2 

8 

16 

82 

819 

138 

74 

83 

24 

8 

8 


11 
8.1 

18 

42 
306 
425 
250 
102 

61 

49 

19 
7.7 


700 

448 

1,180 

2,480 

13,600 

36,800 

16,400 

6,200 

8,650 

8,090 

1,130 

472 


676 


100 


72,600 


BOVLDS&  OBXXS  AT  ORODSLL,  OOLO. 

Location.— At  Orodell  station  in  sec.  27,  T.  1  N.,  R.  71  W.;  just  below  mouth  of 
Fourmile  Creek. 

BrecordB  available.— March  18, 1907,  to  November  30, 1911.  From  May  14, 1895,  to 
December  20, 1909,  a  station  was  maintained  about  1  mile  below  the  present  site, 
chiefly  by  the  State  engineer.  The  records  at  the  two  points  are  not  directly 
comparable,  as  some  water  is  diverted  for  irrigation  between.  From  1902  to  1906 
the  records  for  the  lower  station  were  published  only  in  the  reports  of  the  State 
engineer. 
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SURFACE  WATER  SUPPLY,  1911,  PART  VI. 


Drainage  area.— 108  square  miles  (State  engineer's  report). 

Ga^e. — Automatic  recording  gage  installed  by  the  Central  Colorado  Power  Go. 

Channel. — ^Not  known,  as  only  the  computed  records  are  furnished. 

Discharge  zneasurementa. — ^Made  from  car  and  cable. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months  and  during  that 

period  discharge  measurements  are  made  to  determine  the  flow. 
Diversions. — ^There  are  no  diversions  from  Boulder  Creek  above  the  station  but  there 

are  court  decrees  for  diversions  of  165  second-feet  from  tributaries  entering  above. 

Below  the  station  there  are'decrees  for  diversions  of  2,871  second-feet  from  Boulder 

Creek. 
Cooperation. — Station  maintained  by  the  State  engineer  in  cooperation  with  the 

Central  Colorado  Power  Co.,  by  which  the  records  are  furnished. 

Discharge  measurements  of  Boulder  Creek  at  Orodell,  Colo.,  in  1911. 


Date. 

Hydrographer. 

hel^t. 

Di». 
charge. 

Date. 

^t. 

Dis- 
cbarge. 

Jan.   14a 

C.L.Chatfleld 

FeiL 

62.50 

1.66 

b2.48 

62.86 

»2.49 

1.93 

3.00 

5.6 
2.6 
6.0 
2.7 
32.0 
206 

June    1 
9 

Sept.  15 
Oct.   17 
Dec.  16 

Thos.  QriBve 

C.  C.  Hezmalhalch 

do 

do 

Tr4>KTHft|hftj*«h  tLTu\  Grieve 
C.  E.  Turner 

FetL 
3.06 
3.42 
2.48 
2.20 
1.90 
1.68 
1.92 

*1^' 

Feb.  lOo 

Mar.    5 

10 

C.E.  Turner 

Chatfield  and  Tumor. . . 
C.  K .  Tumor 

444 
S3 
54 

Apr.   13 
26 

do 

do 

do 

36 
14.4 

May   18 

do 

12.3 

a  Ice  conditions.  b  Gage  heights  to  temporary  gage  datum. 

Daily  gage  heights^  in  feet,  of  Boulder  Creek  at  OrodeU,  Colo.,  for  1911, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

'  July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

2.71 
2.65 
2.67 
2.70 
2.65 

2.60 
2.60 
2.65 
2.62 
2.60 

2.50 
2.46 
2.48 
2.48 
2.50 

2.52 
2.48 
2.50 
2.45 
2.40 

2.60 
3.05 
3.10 
3.20 
3.10 

2.36 
2.35 
2.38 

'■i.36 

1.36 
1.35 
1.35 
1.40 
1.50 

1.50 
1.40 
1.35 
1.35 
1.40 

1.35 
1.40 
1.36 
1.40 
1.40 

1.46 
1.45 
•1.40 
1.40 
1.46 

1.70 
1.55 
1.40 
1.36 
1.40 
1.40 

1.40 
1.45 
1.50 
1.60 
1.60 

1.80 
1.45 
1.45 
1.55 
1.60 

1.55 
1.46 
1.40 
1.46 

2.87 
2.46 
2.42 
2.28 
2.32 

2.45 
2.63 
2.83 
2.90 
2.86 

2.66 
2.60 

8.06 
8.15 
3.26 
3.06 
3.20 

3.20 
3.28 
3.32 
3.38 

3.37 
3.40 
3.46 
3.42 
8.38 

8.40 

2.82 
2.96 
8.16 
3.20 
3.26 

3.20 
8.28 
8.20 
3.13 
8.06 

8.06 
8.03 
2.97 
2.86 
2.87 

2.78 
2.63 
2.69 
2.76 
2.66 

2.64 
2.65 
2.55 
2.60 
2.66 

2.60 
2.65 
8.60 
2.68 
2.45 
2.46 

3.28 
2.46 
2.40 
2.36 
2.28 

2.18 
2.20 
2.15 
2.18 
2.37 

2.30 
2.14 
2.23 
2.28 
2.28 

2.18 
2.22 
2.20 
2.16 
2.20 

2.20 
2.20 
2.36 
2.36 
2.35 

3.40 
3.80 
2.30 
2.20 
2.10 
2.05 

2.15 
2.10 
2.10 
2.05 
3.05 

2.05 
2.00 
2.00 
2.00 
2.00 

3.00 
1.95 
1.90 
1.86 
1.85 

1.65 

2.... 

l.fiS 

3 

1.65 

4 

1.7 

6 

1.7 

6 

1.7 

7 

1.7 

8 

l.» 

9 

1.66 

10 

1.8 

11 

1.6 

12 

1.6 

13 

3.06 

14 

2.50 
2.52 

2.52 
2.54 
2.56 
2.55 
2.53 

2.50 
2.50 
2.48 
2.50 
2.52 

il 

2.60 
2.75 
2.80 
2,74 

1.75 

15 

1.85 

16 

1.7 

17 

1.7 
1.7 
1.66 
1.7 

1.75 

1.75 

18 

1.65 

19 

1.65 

20 

"'"i.'ss" 

1.76 
1.88 

1.95 
2.00 
2.25 
2.45 
2.37 

3.02 

2.86 
2.78 
2.69 
2.62 
2.75 

2.93 
3.05 
2,98 
3.00 
3.00 
8.12 

.' 

"■3.' 30* 

3.22 

3.00 
2.98 
3.00 
2.93 

1.55 

21 

1.6 

22 

1.75 

23 

1.7 

24 

1.9 

25 

1.7 

26.^ 

1.8S 

27 

1.8 

28. 

1.05 
1.85 
1.6 
1.65 

1.95 

29 

2.0 

30 

1.75 

31....     . 

Note.— Gage  heights  Jan,  1  to  Feb.  28  distorted  by  Ice. 
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Daily  ditchargey  in  MCtrnd-feeiy  of  Boulder  Creek  at  Orodelly  Colo.,  for  1911, 


Day. 

Jan. 

F«b. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

6«pt. 

Oct. 

Nov. 

1 

2.5 
2.5 

2.5 
2.6 
2.5 
2.6 
2.5 

2.6 
2.5 
2.6 
2.5 
2.5 

2.5 

Z5 

5 

8 

9 

8 

7 
6 

7 

5 
6 
5 
5 
6 

« 
5 
5 
5 

6 

6 
« 
6 
5 
5 

7 

9 

23 

18 
12 

2 
2 
2 



2 
2 
8 
3 
3.5 

8.5 
3.5 
3.5 

4 
7 

7 
4 

3.5 
3.5 

4 

3.5 

4 
3.5 

4 
4 

5.5 
5.5 

4 
4 
5.5 

15 
8.5 
4 

3.5 
4 
4 

4 

5.5 
7 
10 
7 

20 
5.5 
5.5 
8.5 

10 

8.5 
5.5 

4 
5.5 

8 

10 
12 
15 
17 
19 

21 
22 

24 

18 
26 

31 
35 
62 
92 

78 

78 
93 
86 
66 
71 

92 
134 
167 
183 
174 

128 
100 
115 
130 
145 

155 
165 
180 
105 
211 

172 

156 
137 
122 
150 

igo 

220 
901 
206 
206 
238 

228 

246- 

274 

290 

360 

360 
325 
380 
433 
423 

414 
417 
428 
413 
390 

3SH 
374 
360 
350 
340 

330 
330 
310 
300 
294 

266 

206 
201 
206 
190 

165 
194 
216 
260 

274 

360 
282 
260 
241 
228 

220 
214 
199 
172 
176 

156 
124 
137 
152 
128 

126 
109 
109 
118 
128 

118 
128 
100 
105 
92 
92 

66 
92 
83 
77 
66 

54 
56 

50 

54 
78 

68 
49 
60 
66 
66 

64 

58 
56 
50 
56 

56 
56 
76 
76 
76 

83 

68 
68 
56 
44 
40 

50 
44 
44 

40 
40 

40 
35 
35 
36 
35 

35 
31 
27 
24 
24 

13 

2 

12 

3 

12 

4 

15 

5...1 

6 

15 
15 

15 

S 

24 

9 

12 

10 

20 

11 

10 

12 

10 

13 

40 

14 

18 

15 

34 

1ft 

15 

17 



15 
15 
12 
15 

18 
18 
18 
15 
15 

15 
12 
13 
24 
10 
12 

18 

IK 

12 

19 

12 

20 

8 

21 

10 

22 

23 

18 
15 

24 

27 

25 

15 

26 

34 

27 

W 

»::::.::.: 

81 

29 

36 

30 

IS 

31 

NoTE.^Dafly  diaohargB  estimated,  becaaw  of  loe,  Jan.  1  to  Feb.  28. 
for  whkh  gage  heights  are  miasin;. 


Discharge  interpolated  for  days 


Monthly  disduxrge  of  Boulder  Creek  at  Orodell,  Colo.Jor  1911. 
[Drainage  area,  108  square  miles.) 


Month. 

Discharge  In  second-feet. 

Run-Off 
(total  in 
acre-teet). 

Maximum. 

Minimum. 

Mean. 

JmUftry ,  .    ..... 

9 
23 

15 
92 
238 
433 
282 
92 
50 
24 
40 

2.5 

2 

2 

4 

66 
190 
92 
40 
24 
10 
8 

3.5 
6.7 
4.4 

30 
150 
318 
171 

63 

36 

15 

17 

236 

FftfftMtfT......    X..  X ,,..,.,.. 

373 

March... 

270 

April     

1,180 

M^v:::;::::::::::::::::::::::::::::::::::::::. :::::::: 

9,240 
18,900 
10,500 

Inn*                                  ,    ,      

My 

August 

3,880 

September  1-15 

1,070 
448 

\ovnnber        . .  ..  ^ ..... .  .  . . , , 

1,060 

The  period 

47,200 
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SUBFACE  WATEB  SUPPLY,  1911,  PABT  VI. 


SOUTH  BOVLDSK  OBXXK  ITXJJl  BOLZJirSVXZJJE,  OOLO. 

Location. — At  highway  bridge  in  sec.  35,  T.  1  S.,  R.  73  W.,  1  mile  west  of  RollinB* 
ville,  in  the  Pike  National  Forest.  The  nearest  important  tributary,  Jennie 
Creek,  enters  3  miles  above. 

Becords  available. — September  10,  1910,  to  December  31,  1911. 

Drainage  area. — 39  square  miles  (measured  from  topographic  sheets). 

Gage.— Vertical  staff. 

Channel. — ^Fairly  permanent. 

Disoharge  measurementa. — Made  from  bridge  during  high  water  and  by  wading 
at  ordinary  stages. 

Winter  flow. — ^Ice  causes  backwater  during  the  winter  months. 

Diversions. — ^There  are  no  court  decrees  for  diversions  above  the  station,  and  there- 
fore it  is  probable  that  the  records  represent  the  natural  run-off. 

Accuracy. — Conditions  are  favorable  for  fairly  accurate  results  and  the  estimates  of 
discharge  should  be  reliable. 

Cooperation. — Station  is  maintained  in  cooperation  with  the  United  States  Forec$t 
Service. 

Ducharge  meaauremenU  of  South  Boulder  Creek  near  RoUinsville,  Colo.^  in  1911. 


Data 

Hydrographer. 

hiil^t. 

DU- 
cbvgo. 

Feb.  16a 

R.  H.  Fletcher 

Feet, 
1.10 
1.05 
1.75 
1.10 
.9S 

8wl 

Apr.    0 
June  30 

do 

17.9 

E.  0.  Christiansen 

91  8 

Sept.  17 
Dec.    6a 

H.  B.  Waha 

17.4 

do 

K5 

a  Ice  conditions. 


Daily  gage  height^  in  feet,  anddiacharaey  in  8eoond-feety  of  South  Boulder  Creek  near  RoUinM- 

villey  Colo,  y  for  1910, 

[F.  D.  Whitney,  observer.] 


September. 

October. 

1 

n.x. 

September. 

October. 

Day. 

hd^t. 

Dis- 
charge. 

he^t. 

Dis- 
charge. 

hel^t. 

Dls- 
charge. 

^u 

Dis- 
charge. 

1 

0.80 
.80 
.80 
.85 
.90 

.90 

5 
6 
5 
7 
9 

9 

16 

11 
10 
9 
0 
9 

12 
9 
9 

7 
5 

5 
5 
5 
6 
6 

2 

17 

3 

18 

.90 

4:::;:::::::::::i::::::: 

19 

5 

20 

.90 

.95 
.90 
.90 

6 

21 

7 

22 

8     

23 

9 ' 

24 

10 

0.90 

.90 
.95 
.95 
.96 
.96 

0 

9 
12 

12 
12 
12 

1 

25 

.80 

11 

1 
1 

26 

12 

1 

27 

13 

28 

14 

29 

16 

30 
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Daihf  gagt  hei^,  in  feet,  of  South  Boulder  Creek  near  RolKnsvUU,  Coh.,  for  1911. 

(Ray  R.  Clarte,  obtwrer.] 


Day. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

Juse. 

July. 

AUIC. 

8«Pt 

Oct 

Not. 

Dm. 

1 

a9i 

.92 

.90 

.87 

.86 
.90 
.84 

"aw 
1.00 

'*i.'66" 

1.06 

1.17 

1.40 

2 

0.80 

.86 
.87 
.00 

.86 
.86 
.80 
.85 

1.36 

1.13 

3 

*i.*86' 
1.38 

k66 

X20 
X20 
2.20 

"i'io* 

"ioo* 

1.35 
1.30 

4 

"iln 

1.13 

i 

6 

2.30 
2.10 
ZOO 

1.30 

0.98 

1.46 
1.40 

1.22 
1.20 

1.20 
**i.'20' 

<< 

1.02 

1.62 
1.78 

1.18 

9 

10 

X25 

1.36 

U 

1.00 
.90 
.96 
.94 

.96 

L60 

1  90 

K 

1.78 
1.70 
1.80 
1.90 

3.00 
2.20 
1.68 

1.90 
1.80 
1.80 
1.76 

1.76 
1.76 

1.30 



1.30 

U 

.04 

.98 
.03 
.96 

■■'.'97' 

1.00 
.90 
.92 

.92 
.96 

'"'.92' 
.96 
.96 
.92 

1.04 
.90 

"{'.ok' 

1.16 

14 

lo 

1.30 

"'i-lo' 

1.30 
1.30 
1.32 

1.18 

1.35 
1.16 

16 

.90 

.89 

1.60 

1.10 

1.40 

i: 

XOO 
2.00 
2.20 

2.18 
2.16 

IS 

I^ 

.96 
.02 

.89 

.88 

.90 

.90 
.93 
.91 

1.10 
1.10 
1.10 
1.10 

20 

2.15 

1.66 
1.66 

1.30 

1.06 

21 

n 

as2 

.78 

1.10 

"i.'io" 
1.20 

1.40 
1.44 

23 

1.90 
1.80 

1.95 
1.90 

"1.30" 
1.20 

1.00 

• 

2t 

25 

.92 

.{M 
.»5 
.93 

L60 
'i.'46' 

L46 
1.38 

LOB 

» 

"i*66" 

1.80 
1.80 

27 

1.20 

"i.'o6* 

» 

» 

2.20 
2.00 
2.10 

1.80 
1.75 

1.50 

1.38 

1.12 

» 

.88 
.88 

1.00 

31 

1.46 

Xon.~Ioecaiued  backwater  approximately  Jan.  1  to  Apr.  15  and  Nor.  17  to  Deo.  31. 
Daily  dueharge,  in  seoondfeetj  of  South  BouJder  Creek  near  RoUinsvUle,  Colo.,  for  1911, 


©ay. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

24 

46 

2 

42 

22 

J 

168 
168 
168 

""iis 

""iii' 

40 
35 

4 

42 
44 

64 

36' 

22 

S ^       . 

8 , 

187 
149 
131 

85 

52 
46 

28 
26 

26 
26* 

8 



74 
97 

25 

1 ! 

10 

178 



40 

11 

68 

U 

97 
86 
100 
115 

3.15 
168 
82 

115 
100 
100 
92 

92 
92 

35 

U 

22 

U 

15 : 

35 

36' 

35 

35 
37 

25 

40 
23 

""*  •*"• 

w 

8 

68 

17 

131 
131 
168 

158 
158 

18... 

19 

18 

22 

19 
19 
19 
19 

2D : 

158 

78 
78 

36 

21.... 

22 •  '" '.'.'...'.[",' 

10 

a...          

113 
100 

123 
116 

24 ■": :.■;;■.: 

36 
26 

5... 

19 

26 
46 
51 

68 
62* 

52 
44 

25...               

""izi 

100 
100 

27...   "  " 

26 

a..,. :'!;*.:".i;"!"*! 

2« :    ..  .  .  ..   : 

168 
131 
140 

100 
92 

58 

44 

20 

JO....                    

31...   

...... 
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80UTS  BOTTLDXK  CBXSK  AT  ELD02AD0  SPBXVaS,  COLO.i 

ZiOcation. — ^At  the  mouth  of  the  canyon  at  Eldorado  Springe,  in  see.  30,  T.  1  8.,  R. 

70  W.,  3  mileB  southwest  of  Marshall.    No  important  tributaries  within  several 

miles. 
Beoords  available.— May  15, 1895,  to  September  30, 1901;  July  1, 1904,  to  December 

31, 1911. 
Drainage  area. — 125  square  miles  (measured  from  topographic  sheets). 
Gage. — Vertical  staff;  datum  unchanged. 

Channel. — Not  known,  as  only  the  computed  estimates  are  received. 
Discharge  measurements. — Made  by  wading. 
Winter  flow. — Ice  causes  backwater  during  the  winter  months,  and  measurements 

are  made  to  determine  the  flo*w. 
Diversions.— There  are  court  decrees  for  diversions  of  137  second-feet  above  the 

station  and  1,658  second-feet  below.    There  are  also  a  number  of  flood-water 

decrees. 
Cooperation. — Since  1904  the  station  has  been  maintained  by  the  State  engineer 

by  whom  the  records  are  furnished.    The  records  for  1904  to  1908  were  published 

only  in  the  reports  of  the  State  engineer. 


Diacharge  meamrements  of  South  Boulder  Creek  at  Eldorado  Springs,  Colo,,  in  1911. 

Date. 

Hydrographer. 

he^t 

Di8- 

charge. 

Date. 

Hydrographer. 

heigS. 

Die- 
charge. 

Feb.  10 

C.  E.  Tnnifir 

Feet. 
0.71 
1.16 
1.16 
1.12 
2.20 

aee.^t. 
12.0 
16.8 
17.3 
12.8 
207 

Jane    8 
Aug.    2 
28 
Sept.  15 
Deo.  15 

C.C.He«maIhalch 

do 

do 

do 

C.  E.  Turner 

Feet 
2.25 
1.30 
1.80 
1.15 
.02 

230 

Mar.  10 

10 

Apr.  13 

May  19 

do 

do 

do 

do 

34.0 

80.0 

17.2 

7.3 

Daily  gage  height,  in  feet,  of  South  Boulder  Creek  at  Eldorado  Springs,  Colo,,  for  1911. 

[B.  E.  Cheeeboro,  observer.] 


Day. 


1. 
2. 
3. 
4. 

5. 
6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
30. 

21. 
22. 
23. 
24. 
25. 
96. 
27. 
28. 
29. 
30. 
31. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

0.9 

1.1 

0.9 

1.20 

1.6 

3.3 

1.8 

1.45 

1.26 

1.3 

1.2 

1.1 

.86 

1.0 

.95 

1.2 

1.65 

2.46 

2.0 

1.4 

1.3 

1.2 

1.0 

1.1 

.9 

1.0 

1.0 

1.2 

1.6 

2.46 

2.2 

1.4 

1.3 

1.1 

1.15 

1.1 

.9 

1.0 

1.0 

1.2 

1.66 

2.3 

2.26 

1.4 

1.3 

1.16 

1.15 

1.05 

.9 

1.05 

1.0 

1.26 

1.66 

2.4 

2.2 

1.35 

1.3 

1.1 

1.1 

1.05 

.9 

.95 

1.0 

1.2 

1.76 

2.36 

2.26 

1.36 

1.25 

1.26 

1.1 

1.0 

.9 

.95 

1.05 

1.2 

1.9 

2.3 

2.2 

1.3 

1.2 

1.25 

1.0 

1.0, 

.96 

1.0 

1.1 

1.2 

1.96 

2.36 

2.1 

1.25 

1.2 

1.2 

1.15 

1.0 

.9 

1.0 

1.1 

1.3 

1.95 

2.6 

2.0 

1.26 

1.16 

1.2 

1.1 

.9 

1.0 

1.0 

1.1 

1.2 

2.05 

2.4 

1.9 

1.3 

1.15 

1.2 

1.1 

.95 

1.0 

1.0 

1.2 

1.25 

1.9 

2.3 

1.9 

1.65 

1.15 

1.2 

1.1 

.95 

1.0 

1.0 

1.1 

1.26 

1.9 

2.3 

1.85 

1.6 

1.16 

1.2 

1.0 

.9 

1.05 

1.0 

1.1 

1.2 

1.96 

2.36 

1.85 

1.5 

1.15 

1.3 

1.0 

.9 

1.0 

1.0 

1.1 

1.2 

2.0 

2.3 

1.95 

1.35 

1.15 

1.2 

1.06 

.9 

1.0 

1.0 

1.1 

1.2 

2.0 

2.36 

1.9 

1.36 

1.2 

1.2 

1.16 

.9 

1.0 

1.0 

1.2 

1.2 

2.1 

2.36 

1.9 

1.35 

1.16 

1.1 

1.15 

.95 

1.0 

1.0 

1.15 

1.26 

2.1 

2.35 

1.8 

1.3 

1.1 

1.2 

1.05 

.95 

1.0 

1.0 

1.2 

1.2 

2.15 

2.15 

1.8 

1.3 

1.1 

1.2 

1.05 

.95 

1.0 

1.0 

1.2 

1.26 

2.26 

2.15 

1.8 

1.3 

1.1 

1.1 

1.1 

.95 

1.0 

.9 

1.16 

1.3 

2.1 

2.15 

1.7 

1.3 

1.1 

1.1 

1.1 

.95 

1.0 

.9 

1.2 

1.36 

2.0 

2.3 

1.7 

1.4 

1.15 

1.3 

1.05 

.95 

1.0 

.9 

1.2 

1.4 

1.05 

2.35 

1.7 

1.56 

1.1 

1.15 

1.05 

.96 

1.0 

.9 

1.2 

1.45 

1.9 

2.35 

1.7 

1.7 

1.1 

1.1 

1.0 

.95 

1.0 

.95 

1.2 

1.4 

1.9 

2.1 

1.65 

1.6 

1.1 

1.1 

1.1 

.95 

1.05 

1.0 

1.2 

1.4 

2.0 

2.1 

1.6 

1.5 

1.1 

1.1 

1.1 

.95 

1.06 

1.0 

1.2 

1.45 

2.05 

2-0 

1.6 

1.4 

1.06 

1.15 

1.05 

.95 

1.05 

1.0 

1.2 

1.5 

2.1 

1.95 

1.65 

1.4 

1.06 

l.l 

1.0 

.95 

1.0 

.9 

1.3 

1.6 

2.16 

1.95 

1.5 

1.36 

1.06 

l.l 

.9 

.95 

1.1 

1.2 

1.66 

2.1 

1.95 

1.5 

1.3 

1.06 

1.05 

1.0 

.95 

1.1 

1.2 

1.55 

2.3 

1-9 

1.5 

1.26 

1.1 

1.0 

1.1 

.95 

1.1 

1.3 

2.3 

1.5 

1.3 

1.05 

Non.— Ice  present  Jan.  1  to  Mar.  2. 


>  Called  South  Boulder  Creek  near  Marshall  in  1910  report. 
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Daihf  dMiarge,  in  tecond-feet^  of  South  Boulder  Creeh  at  Eldorado  Springs.  Colo.,  for 

1911, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jxnub. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

6 
8 
9 
9 
9 

9 
13 
14 
14 
14 

20 

\i 

14 
14 

20 
17 
20 
20 
17 

20 
20 
20 
20 
20 

20 
20 
20 
20 
20 
20 

20 
20 
20 
20 
94 

20 
20 
20 
27 
20 

24 
24 
20 
20 
90 

20 
24 
20 
24 
27 

31 

35 
35 

40 
45 
58 

66 
53 

58 
53 
68 
60 
66 

84 

117 
130 
130 

150 

117 
117 
130 
144 
144 

174 

174 
191 
227 
174 

144 

130 
117 
117 
144 

150 
174 
191 
174 
208 
246 

246 
316 
816 
246 
392 

369 
246 
269 
340 
393 

250 

250 
272 
250 
272 

272 

231 
196 
196 
196 

250 
272 
231 

181 
181 

153 
140 
140 
140 
127 

104 
153 
212 
231 
212 

231 
212 
181 
153 
127 

127 
116 
116 
140 
127 

127 
104 
104 
104 
85 

86 
85 
85 
76 
68 

68 

61 
64 
64 
64 
64 

48 
43 
44 
44 
38 

38 
33 
29 
28 
32 

76 
66 
50 
33 
83 

82 
27 
27 
25 
24 

31 

*d 

50 
39 

30 
30 
27 
23 
20 
17 

21 
.   18 

26 

21 
18 
19 
15 
16 

17 
17 
17 
17 
20 

17 
14 
14 
14 
14 

17 
14 
14 

4J 

12 
12 
12 
12 
14 

20 
20 
14 
17 
14 

24 
24 
20 
20 
20 

20 
20 
20 
20 
20 

14 
20 
20 
14 
14 

20 
17 
14 
14 
14 

17 
14 
14 
12 
9 
12 

20 
9 
17 
17 
14 

14 
9 
17 
14 
14 

14 
9 
9 
12 
17 

17 
12 
12 
14 
14 

12 
12 
9 
14 
14 

13 
9 
6 
9 

14 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

18 

17 

18 

19 

20 

21 

22 

23 

34 

25 

26 

27 

28 

29 

30 

31 

NoTS.— Discharge  estimated  Jan.  1  to  Mar.  2. 

Monthly  discharge  of  South  Boulder  Creeh  at  Eldorado  Springs,  Colo.,  for  1911. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Maximum. 

Minimum. 

Mean. 

January ^.rr 

4 

9 

20 

66 

246 

340 

231 

76 

25 

24 

20 

14 

2 

1 

0 

20 

52 

127 

64 

17 

12 

9 

6 

6 

8.3 
3.1 
16 
29 
139 
234 
120 
37 
17 
17 
13 
8.6 

202 

FAniarr t      -  - 

173 

MMch^;::;:::::::::;:::::;. :::::::::::. .:::;:: 

960 

Amn...               

1,730 

mK^;;  ::::  : 

8,560 

juS;:::;:::::::::::::;::. :::::::. :.::..: ::: 

14,000 

July 

7,360 

August 

2,280 

September 

'990 

October .*. 

1,020 

November 

766 

December 

530 

The  year 

340 

1 

53.2 

38,600 

BIO  TH0XP80H  OKSXS  ITBJJl  AKKZirS,  COLO. 

Location. — ^At  private  bridge  at  the  mouth  of  the  canyon,  in  sec.  10,  T.  5  N.,  R.  70 

W.,  2  miles  southwest  of  Arkins;  nearest  perennial  tributary,  Buckhorn  Creek, 

enters  eeveral  miles  below. 
Records  available.— April  1,  1888,  to  October  31,  1890;  May  9,  1895,  to  September 

2,  1903;  July  16,  1904,  to  August  31,  1911.    The  records  from  1904  to  1908  were 

published  only  in  the  reports  of  the  State  engineer. 
Drainage  area.— 305  square  miles. 
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Gage.— Vertical  staff  gage  which  remained  unchanged  from  April  1, 1899,  to  July  IS, 
1904,  when  it  was  washed  out.  A  second  gage  was  installed  at  that  time,  which 
was  referred  to  a  different  datum.  In  the  spring  of  1909  a  third  gage  was  installed, 
which  was  referred  to  a  third  datum. 

Chaanel.— Practically  permanent  except  during  extreme  flood  stages. 

Diacharge  measurements. — Made  from  bridge. 

Winter  flow.— Ice  causes  backwater  during  a  portion  of  the  winter  months,  and 
measurements  are  made  to  determine  the  discharge. 

Diversions.— There  is  a  court  decree  for  a  diversion  of  198  second-feet  from  Big 
Thompson  Creek  above  the  station.  Below,  there  are  decrees  for  diversioDfl  of 
2,624  second-feet  from  Big  Thompson  Creek,  and  flood-water  diversions  of  24,800 
acre-feet. 

Oooperation. — ^From  1888  to  1890  and  subsequent  to  1903  this  station  has  been  main- 
tained by  the  State  engineer,  by  whom  the  records  are  furnished. 

Digcharge  meaaiarements  of  Big  Thompton  Creek  near  ArhinSf  Colo.,  in  1911. 


Date. 

Hydrographer. 

Oaee 
hdiht. 

Via- 
charge. 

Date. 

Hydrographer. 

rSS^u 

DIs. 
cteunB. 

Feb     8a 

C.  E.  TumBT  . . , 

Feet. 
0.96 
1.12 
1.13 
1.30 
2.19 

29.0 

35.5 

65.3 

319  , 

Jane  19 
July  30 
Ang.  20 
Oct.  15 
Dec.  14a 

C.E. Turner 

C.  C.  HeamaUialch 

do 

C,  E.  Turner 

FuL 
2.68 
1.80 
1.65 
1.23 
1.05 

*r.^ 

Mar.    8 
Apr.  12 

27 

do 

do 

do....-« 

do 

137 
KB 
59.6 

May  17 

do 

16.2 

aloe  condition. 


Daily  gage  height,  in  feel,  and  discharge,  in  second-feet,  of  Big  Thompson  Creek  near 

Arkins,  Colo.,  for  1911. 


[J.F. 

May. 

June. 

July. 

August. 

Day. 

Gage 
heiiht. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

hd^t. 

Dis- 
charge. 

height. 

Dis- 
chaige. 

1 



2.65 
2.8 
2.65 
2.75 
2.75 

2.7 

2.8 

2.85 

3.0 

2.8 

2.75 

2.8 

2.95 

2.85 

2.95 

2.95 

3.05 

2.75 

2.8 

2.85 

2.95 

3.0 

2.8 

2.75 

2.65 

2.45 

2.4 

2.45 

2.5 

2.35 

500 

660 
500 
540 
520 

520 
560 
581 
644 
560 

.     540 
560 
623 
681 
623 

623 
665 
640 
560 
581 

623 
644 
560 
540 
600 

420 
400 
420 
440 
381 

2.3 

2.55 

2.75 

2.75 

2.75 

2.6 

2.65 

2.5 

2.55 

2.3 

2.2 
2.1 
2.1 
2.2 
2.15 

2.2 

2.15 

2.10 

2.3 

2.2 

2.1 

2.2 

2.8 

2.15 

2.05 

1.95 

1.95 

1.9 

1.8 

1.76 

1.76 

362 
460 
540 
540 
540 

477 
456 
435 
453 
355 

315 
280 
280 
313 
293 
310 
290 
270 
340 
305 

267 
300 
338 
280 
245 

210 
210 
193 
160 
145 
146 

1.7 

1.65 

1.6 

1.6 

1.6 

1.&5 

1.6 

1.55 

1.5 

1.66 

1.7 

1.66 

1.5 

1.6 

1.5 

1.65 

1.6 

1.65 

1.46 

1.6 

1.6 
1.66 
1.96 
1.86 
1.7 

1.6 

1.5 

1.45 

1.4 

1.4 

1.35 

134 

2                                                   •.   .  .   . 

134 
114 

z ......... y...y.v.- 

4 

114 

5 

114 

6      

105 

7      

114 

8 

V& 

9              

9S 

10.! - 

105 

11 

2.0 

1.9 

2.0 

2.05 

2.2 

2.35 

2.3 

2.3 

2.36 

2.1 

1.95 

1.85 

1.9 

2.0 

2.1 

2.3 

2.25 

2.2 

2.2 

2.35 

2.56 

255 
222 
255 
272 
825 

381 
362 
362 
381 
290 

238 
207 
222 
255 
290 

363 
344 
325 
325 
381 
460 

134 

12 

134 

13 

96 

14 

96 

15 

96 

16 

105 

17 

114 

18 

105 

ig 

88 

20 

96 

21 

114 

22 

124 

23 

196 

34 

170 

25 

134 

96 

114 

27 

96 

28 

88 

29 

80 

30 

80 

31 

74 
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Monthly  dMuarge  of  Big  Thompaon  Creek  near  Arhme,  Colo,  ^  for  1911, 
[Drainage  area,  805  square  mileB.] 


829 


Month. 

DlMsharge  in  aeoond^eet. 

Run-off 
(total  in 
aore-feet). 

"tfj^ylmmw, 

Ifftiim^m, 

Mean. 

MayU-^1 

460 
644 

540 
196 

ao7 

881 
145 
74 

310 
544 

896 
111 

13,900 

June. 

83,400 
20,000 
6.840 

July 

August 

OAOKE  LA  POXrD&X  BIVXK  ITBJJl  XLXKOUI,  OOLO. 

Location. — ^At  the  lower  bridge  at  Fry's  ranch  in  the  southern  part  of  T.  9  N.,  R.  73 

W.y  7  miles  southwest  of  Elkhom  post  office. 
Eecords  available.— January  6,  1909,  to  December  31,  1911. 
Draina^  area.— 250  square  miles  (measured  from  King's  Atlas). 
Oage. — Chain  gage;  datum  unchanged. 
ChanneL — ^Fairly  permanent. 
Biflchazige  measurements.— Made  from  bridge. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months  and  frequent  meas- 
urements are  made  to  determine  the  discharge. 
Diversions. — There  are  no  divenions  from  the  Cache  la  Poudre  above  the  station, 

but  the  flow  is  increased  by  a  diversion  from  Laramie  River  by  the  Skyline  ditch 

which  has  a  court  decree  for  400  second-feet. 
Artiflciai  oontrol. — The  flow  is  controlled  to  a  certain  extent  by  the  reservoir  at 

Chambers  Lake,  which  is  operated  in  the  interest  of  irrigation  diversions  below. 
Aoeuracy. — ^As  the  estimates  of  discharge  are  based  on  very  frequent  dischazge 

measurements  they  should  be  excellent. 
Cooperation. — Station  maintained  in  cooperation  with  private  peraons  through  Mr. 

George  B.  McFadden,  of  Denver. 

Diteharge  meatwremenU  of  Cache  la  Poudre  River  near  Elkhom^  Colo.j  in  1911, 
[N.  W.  Fry  and  H.  Mertens,  hydrographen.] 


Date. 

height. 

Die- 
charge. 

Date. 

Oaee 
height. 

Dis- 
charge. 

DaU. 

helgEt. 

Dis- 
charge. 

Feet, 

Secft. 

Feet, 

See.-fl. 

FeH. 

See.-fl, 

Jan.     5 

3.48 

26 

Feb.    1 

2.44 

30 

Mar.    6 

2.38 

29 

7 

3.34 

28 

2 

2.07 

10 

7 

2.28 

20 

8 

3.17 

25 

3 

2.03 

10 

7 

2.54 

84 

9 

2.78 

17 

4 

2.02 

18 

8 

2.29 

25 

10. 

2.64 

21 

6 

2.25 

18 

9 

2.80 

24 

U 

8.62 

18 

7 

2.11 

11 

10 

2.38 

82 

12 

2.56 

24 

8 

2.13 

13 

11 

2.26 

28 

13 

2.56 

26 

9 

2.14 

14 

12 

2.39 

81 

14 

2.50 

80 

10 

2.24 

17 

13 

2.73 

60 

15 

2.60 

32 

11 

2.28 

19 

14 

2.60 

41 

16 

2.70 

34 

12 

2.32 

23 

15 

2.60 

89 

17 

2.59 

35 

13 

2.38 

25 

16 

2.41 

88 

iS 

2.57 

33 

14 

2.24 

21 

18 

2.36 

81 

19 

2.45 

31 

15 

2.16 

15 

19 

2.38 

83 

30 

2.40 

24 

16 

2.33 

24 

20 

2.36 

35 

24 

2.49 

30 

1             17 

2.23 

23 

21 

2.31 

29 

25 

2.53 

37 

24 

3.12 

39 

22 

2.34 

29 

26 

2.53 

40 

25 

2.38 

24 

24 

2.31 

29 

27 

2.49 

33 

Mar.    1 

2.51 

26 

26 

8.30 

84 

28 

3.57 

43 

2 

2.34 

22 

27 

2.67 

56 

29 

2.53 

40 

3 

2.52 

24 

28 

2.23 

28 

80 

2.70 

43 

4 

2.28 

20 

29 

2.56 

46 

81 

2.69 

43 

5 

2.31 

25 

30 

2.09 

15 
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330  SURFACE   WATEB   SUPPLY,  1911,   PART  VI. 

Disdiorge  measurements  of  Cache  la  Poudre  River  near  ££bAom,  Colo.t  in  1911 — ContcL 


Date. 

Gaee 

Dls- 
diarge. 

Date. 

hel^t. 

Dl9. 

charge. 

Date. 

hd^t. 

Dis- 
charge. 

Feet, 

Sec.^. 

Fut. 

See,'ft. 

Feet. 

Sec-ft. 

Mar.  81 

2.20 

21 

Jnae22 

6.14 

1,560 

Sept.  10 

2.88 

Ti 

Apr.     1 

2.29 

27 

23 

6.92 

1,170 

11 

2.83 

7! 

^        2 

2.87 

33 

24 

6.82 

1,110 

12 

2.86 

Si 

3 

2.46 

39 

25 

6.50 

996 

13 

2.86 

CH 

4 

2.40 

39 

27 

6.34 

849 

14 

Z90 

64 

5 

2.40 

35 

28 

6.30 

801 

16 

2.90 

» 

6 

2.37 

33 

29 

6.28 

802 

15 

2.90 

& 

7 

2.29 

24 

80 

6.00 

633 

16 

2.87 

8C 

8 

2.19 

19 

Jui'     1 

4.91 

567 

17 

2.80 

» 

9 

2.50 

39 

2 

5.72 

1,0^ 

18 

2.73 

sa 

10 

2.48 

41 

8 

5.78 

1,030 

19 

2.68 

Sb 

u 

2.36 

30 

4 

6.27 

800 

20 

2.68 

w 

12 

2.41 

35 

5 

5.22 

797 

21 

2.66 

62 

15 

2.44 

82 

6 

5.22 

802 

22 

2.63 

54 

16 

2.12 

16 

7 

6.06 

679 

23 

2.70 

62 

17 

2.39 

82 

8 

4.96 

628 

24 

2.90 

84 

18 

2.39 

33 

9 

4.98 

588 

25........ 

2.92 

85 

19 

2.38 

33 

10 

4.78 

477 

26 

2. 76 

67 

20 

2.40 

41 

11 

4.60 

444 

27 

2.60 

43 

21 

2.50 

43 

12 

4.38 

424 

28 

2.92 

86 

22 

2.59 

48 

13 

4.40 

385 

29 

3.23 

137 

23 

2.71 

63 

14 

4.70 

480 

80 

3.27 

87 

24 

2.74 

67 

15 

4.78 

495 

Oct.     1 

3.27 

156 

26 

2.71 

65 

16 

4.96 

578 

2 

3.20 

135 

26 

2.68 

63 

17 

4.62 

416 

3 

3.10 

121 

27 

2.92 

91 

18 

4.40 

378 

i 

S.08 

lOH 

28 

8.04 

103 

19 

4.64 

400 

6 

3.14 

122 

30 

3.01 

106 

20 

4.42 

384 

6 

3.53 

lft2 

"•'•  i:::::::: 

2.92 

91 

21 

4.37 

362 

7 

8.36 

169 

2.87 

89 

22 

4.36 

389 

8 

3.28 

151 

3 

2.88 

83 

23 

4w38 

350 

9 

3.12 

114 

4 

2.92 

99 

24 

4.20 

268 

10 

2.76 

70 

6 

8.17 

134 

26 

4.12 

253 

11 

3.08 

111 

6 

8.56 

197 

26 

4.02 

232 

12 

3.00 

99 

7 

8.70 

307 

27 

4.00 

239 

13 

X92 

89 

8 

4.26 

886 

28 

8.94 

221 

11 

2.96 

96 

9 

4.41 

469 

SO 

8.78 

176 

16 

2.76 

69 

10 

4.84 

582 

31 

3.68 

164 

17 

2.96 

91 

11 

4.33 

423 

Aug.    1 

3.66 

164 

19 

3.00 

98 

12 

4.30 

421 

2 

3.60 

162 

21 

2.38 

40 

13 

4.44 

532 

3 

3.66 

160 

22 

2.68 

65 

14 

4.90 

628 

4 

8.50 

136 

23 

3.02 

97 

15 

5.13 

728 

5 

3.48 

135 

24 

2.96 

89 

16 

5.33 

844 

6 

3.60 

170 

25 

2.96 

87 

17 

5.43 

858 

7 

3.60 

166 

28 

X32 

39 

18 

5.01 

1,040 

8 

3.36 

134 

29 

2.60 

45 

19 

5.48 

1,130 

9 

8.30 

118 

30 

2.82 

72 

20 

5.00 

'689 

10 

3.82 

127 

81 

2L76 

71 

21 

4.67 

514 

11 

3.62 

168 

Nov.    2 

2.56 

48 

22 

4.62 

468 

12 

8.60 

166 

3 

2.72 

63 

23 

4.54 

488 

13 

3.36 

123 

4 

2.90 

75 

24 

4.98 

500 

14 

3.23 

112 

6. 

2.67 

60 

25 

5.23 

811 

15 

3.21 

104 

7 

2.57 

46 

26 

5.52 

961 

16 

3.19 

96 

8 

2.76 

7U 

27 

6.20 

756 

17 

3.20 

100 

10 

2.78 

69 

28 

6.28 

787 

18 

3.19 

106 

16 

8.07 

55 

29 

5.50 

958 

19 

3.18 

102 

16 

2.98 

52 

30 

5.62 

1,030 

20 

3.16 

98 

18 

2.84 

72 

81 

5.90 

1,230 

21 

3.40 

128 

19 

2.70 

41 

Juno    1 

6.10 

1,380 

22 

3.40 

129 

20 

2.54 

36 

2 

6.20 

1,660 

23 

4.00 

251 

21 

2.50 

35 

3 

6.16 

1540 

24 

3.66 

163 

22 

2.51 

36 

4 

5.98 

1,380 

25 

3.36 

123 

24 

2.87 

36 

5 

6.10 

1,420 

28 

3.26 

106 

25 

2.84 

31 

6 

6.14 

1,490 

27 

3.12 

99 

Dee.    1 

2.97 

37 

7 

6.16 

1480 

28 

3.07 

97 

2 

2L59 

27 

8 

6.26 

1930 

29 

8.10 

102 

2.49 

26 

9 

6.46 

2,090 

80 

3.00 

87 

2.43 

21 

10 

6.20 

1  740 

31 

2.94 

73 

2.47 

23 

11 

6.14 

1,660 

Sept.  1 

2.94 

70 

2.37 

19 

12 

6.20 

1,820 

2 

3.02 

82 

2.43 

23 

13 

6.24 

I'lZS 

8 

3.00 

76 

2.88 

21 

14 

6.20 

1,670 

4 

3.10 

94 

2.38 

21 

15 

6.10 

1  590 

6 

3.08 

88 

12 

2.53 

2R 

17 

6.30 

1,970 

6 

3.00 

104 

16 

2.73 

24 

18 

6.15 

1540 

7 

3.04 

106 

17 

2.78 

» 

19 

6.06 

1,380 

8 

2.98 

92 

22 

2.86 

2n 

20 

6.10 

1.440 

9 

2.90 

87 

23 

2.89 

2S 

21 

6.06 

1,510 
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DaUy  gage  heighty  in  feet,  of  Cache  la  Poudre  River  near  Elkham,  Colo.,  for  1911. 

[N.  W.  Fry,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

M.y. 

June. 

July. 

Aug. 

sept 

Oct. 

Nov. 

Dee. 

J 

3.22 
2.41 
2.48 
2.70 
3.48 

8.60 
3.34 
8.17 
2.78 
2.64 

2.62 
2.66 
2.56 
2.69 
2.60 

2. 70 
2.59 
2.67 
2.45 
2.40 

2.47 
2.36 
2.67 
2.49 
2.53 

2.58 
2.40 
2.57 
2.53 
2.70 
2.60 

2.44 
2.07 

2.  on 

2.48 
2.34 

2.44 
2.11 
2.13 
2.14 
2.24 

2.28 
2.32 
2.38 
2.24 
2.16 

2.83 
2.23 
2.46 
2.54 
2.52 

2.84 
2.36 
2.64 
3.12 
2.33 
2.42 
2.86 
2.35 

2.51 
2.44 
2.52 
2.28 
2.81 

2.38 
2.54 
2.29 
2.30 
2.38 

2.26 
2.39 
8.73 
2.60 
2.50 

2.41 
2.35 
2.36 
2.38 
2.36 

2.31 
2.34 
2.24 
2.31 
2.13 

3.30 
2.67 
2.23 
2.56 
2.09 
2.20 

2.29' 
2.37 
2.46 
2.49 
2.40 

2.87 
2.29 
2.19 
2.60 
2.48 

2.86 
2.41 
2.18 
2.34 
2.44 

2.12 
2.39 
2.39 
2.38 
2.40 

2.50 
2.50 
2.71 
2.74 
2.71 

2.68 
2.92 
3.04 
3.20 
3.01 

2.92 
2.87 
2.80 
2.92 

3.17 

8.56 
3.70 
4.26 
4.41 
4.84 

4.33 
4.30 
4.44 

4.90 
5.18 

5.33 
5.43 
5.61 
5.48 
5.00 

4.57 
4.52 
4.54 
4.08 
5.23 
5.52 
5.20 
5. 28 
5.50 
5.62 
5.90 

6.10 
6.20 
6.16 
5.98 
6.10 

6.14 
6.16 
6.26 
6.46 
6.20 

6.14 
6.20 
6.24 
6.20 
6.10 

6.80 
6.36 
6.15 
6.08 
6.10 

6.08 
6.14 
5.92 
5.82 
5.50 

5.40 
5.34 
5.30 
5.28 
6.00 

4.91 
5.72 
6.78 
5.27 
5.22 

5.22 

5.06 
4.08 
4.98 
4.78 

4.50 
4.38 
4.40 
4.70 
4.78 

4.96 
4.62 
4.40 
4.54 
4.42 

4.37 
4.36 
4.38 
4.20 
4.12 

4.02 
4.00 
3.94 
3.80 
3.78 
3.68 

3.66 
3.60 
3.56 
3.50 
3.48 

3.60 
3.60 
3.36 
8.30 
3.32 

8.62 
3.60 
8.36 
3.23 
821 

8.19 
8.20 
3.19 
8.18 
8.16 

8.40 
3.40 
4.00 
3.56 
8.36 

8.26 
8.13 
3.07 
3.10 
3.00 
2.94 

2.94 
3.02 
3.00 
3.10 
3.08 

3.00 
3.04 
2.98 
2.90 
2.86 

2.83 
2.86 
2.88 
2.90 
2.90 

2.87 
2.80 
2.73 
2.68 
2.68 

2.66 
2.63 
2.70 
2.90 
2.92 

2.76 
8.50 
2.92 
8.23 
2.92 

3.27 
3.20 
8.10 
3.08 
3.14 

8.53 
3.36 
3.28 
3.13 
2.76 

8.08 
3.00 
2.92 
2.98 
8.08 

2.76 
2.96 
3.00 
3.00 
2. 98 

2.38 
2.68 
3.02 
2.96 
2.96 

2.90 
2.84 
2.32 
2.60 
2.82 
2.76 

2.80 
2.56 
2.72 
2.90 
2.67 

2.80 
2.57 
2.76 
2.60 
2.78 

2.50 
1.9R 
8.00 
3.13 
3.07 

2.98 
8.23 
2.84 
2.70 
2.54 

2.50 
2.54 
2.38 
2.87 
2.84 

2.64 
8.08 
2.70 
2.85 
2.92 

2.97 

2 

2.50 

3 

2.40 

4 

2.43 

5 

2.47 

6 

2.37 

2.48 

8 

2.88 

9 

2.38 

10 

2.60 

11 

2.58 

12 

2.58 

13 

2.87 

14 

2.83 

15 

2.78 

16 

2.78 

17 

2.78 

IS 

2.87 

19 

2.92 

20 

2.90 

21 

2.87 

22 

2.86 

23 

2.89 

24 

2.90 

25 

2.94 

28 

8.00 

27 

3.14 

28 

8.26 

29 

8.86 

30 

8.80 

31 

3.73 

NoTK.— loe  caused  backwater  Jan.  1  to  Apr.  1  and  Nov.  24  to  Dec.  31. 
Dmig  diecharge,  in  ieetmd-feet,  of  Cache  la  Poudre  River  near  Elkhom,  Colo.,  for  191 1» 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

D60. 

1... 

26 
26 
26 
26 
26 

27 
28 
25 
17 
21 

18 
24 
26 
80 
32 

84 
35 
33 
31 
34 

26 
27 
28 
30 
37 

40 
33 
43 
40 
43 
43 

30 
10 
10 
IS 
18 

18 
11 
18 

14 
17 

19 
28 
25 
21 
15 

24 

23 
26 
27 
29 

81 
33 
36 
88 
24 

24 
24 
26 

25 
22 
24 
20 
26 

29 

27 
26 
24 
32 

28 
31 

60 
41 
89 

83 
82 
81 
33 
35 

29 
29 
29 
29 
82 

84 
50 
28 
45 
15 
21 

27 
31 
87 
89 
88 

81 
36 
20 
40 
39 

81 
84 
20 
29 
86 

17 
32 
82 
32 
30 

40 
47 
57 
60 
57 

54 

77 

90 

110 

86 

77 
72 
71 
77 
106 

160 
182 
808 
353 
530 

829 
820 

862 
560 
688 

821 
884 
1,040 
934 
610 

406 
888 
896 
600 

761 

966 
730 
786 
960 
1,060 
1.300 

1,490 
1,500 
1,550 
1,370 
1.490 

1,530 
1,5.50 
1,660 
1,880 
1,590 

1,530 
1.590 
1,630 
1,500 
1,400 

1,700 
1,760 
1,540 
1,470 
1,490 

1,470 
1,5.30 
1,320 
1,230 
050 

870 
828 
800 
786 
610 

565 
1,140 
1,190 

779 

744 

744 
646 
600 

600 
500 

380 
844 
350 
460 
500 

590 
428 
350 
396 
356 

841 
338 
844 
290 
270 

245 

240 
228 
20O 
196 
179 

176 
166 
160 
151 
148 

166 
166 
131 
123 
126 

169 
166 
131 
114 
111 

100 
110 
109 
107 
106 

137 
137 

240 
160 
131 

118 
100 
93 
97 

85 
79 

79 
87 

1? 

95 

85 
90 
83 
75 
71 

68 
71 
73 
75 
75 

72 
65 
50 
54 
54 

53 

50 
56 
75 

77 

61 
40 
77 
114 

77 

119 
110 
97 
95 
102 

156 

131 
120 
100 
61 

95 
85 
77 
83 
89 

61 
81 
85 
85 
83 

82 
54 

87 
81 
81 

75 
69 
28 
48 
67 
61 

65 
45 

58 
75 
54 

65 
46 
61 
48 
68 

40 
11 
85 
101 
98 

83 
114 
69 
56 
43 
40 
43 
82 
82 
88 

83 
34 
35 
86 
37 

87 

2 

27 

3 

26 

4 

21 

5 

23 

6 

19 

7 

22 

8 

a 

9..  ■ 

21 

10 

23 

11 

25 

12 

28 

13 

27 

14 

25 

15 

24 

16 

26 

17 

28 

18 

27 

19 

27 

20 

26 

21 

26 

22 

36 

23 

28 

24 

27 

25 

36 

26 

35 

27 

36 

28 

29 

25 
35 

30 

25 

31 

25 

Note.— DaUy  dlsohanie  determined  from  a  rating  curve  that  Is  very  well  defined.  Discharge  estimated 
or  interpolated  Jan.  1  to  4, 6.  21.  23,  Feb.  5, 18  to23,  26  to  2S,  Mar.  17,  23,  25,  and  Nov.  24  to  30.  Deo.  10, 
11.13, 14, 16, 18  to  21  and  24  to  31.  Dischaige  obtained  from  discharge  measurements  for  otoer  days 
between  Jan.  1  and  Apr.  1  and  Nov.  24  and  Doc.  31. 
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Monthly  dikharge  of  Cache  la  Poudre  River  near  ETkhom^  Colo.  ^  for  1911. 
[Drainage  area,  350  square  miles.] 


Month. 


Discharge  In  seoondofBet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


ItUD-off. 


Depth  in 
inches  on 
drahiage 


Total  in 
acrs-tset 


Aoco- 

ncj. 


January 

Pehniary 

March... 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


43 

39 

60 

110 

1,300 

1,880 

1,190 

240 

114 

156 

114 

87 


17 
10 
15 
17 
71 
610 
179 
79 
40 
28 
11 
19 


29.8 
22.3 
31.1 
43.4 

543 
1,400 

409 

133 
73.1 
83.8 
54.8 
25.3 


0.U9 

.089 

.124 

.174 

2.17 

5.60 

1.88 

.532 

.292 

.335 

.217 

.101 


0.14 

.00 

.14 

.19 

2.50 

6.25 

2.17 

.61 

.33 

.39 

.24 

.12 


1,830 

1,240 

1,910 

2,580 

33,400 

83,300 

28,800 

8,180 

4.350 

5,150 

3,2» 

1,560 


1, 


10 


242 


.960 


13.17 


176,000 


CACHE  LA  POTTD&X  &XVBR  ITXJJl  FORT  COIXIVS,  COLO. 

Location.— In  sec.  33,  T.  9  N.,  R.  70  W.,  1,000  feet  below  the  intake  for  the  Fort 

Oollins  waterworks,  15  miles  above  Fort  Collins,  500  yards  above  junction  with 

North  Fork. 
Beeords  available.— January  8,  1909,  to  December  31,  1911. 
Drainage  area. — 495  square  miles  (measured  from  King's  Atlas). 
Gage. — ^Vertical  staff ;  datum  unchanged. 
Channel. — Fairly  permanent. 

Diacharge  measurements.— Made  from  car  and  cable. 
Winter  flow. — ^Ice  causes  backwater  during  the  winter  months,  and  frequent  meas- 

urements  are  made  to  determine  the  discharge. 
Diveisions.— There  are  no  diversions  between  this  station  and  the  one  above,  near 

Elkhom,  except  the  intake  for  the  Fort  Collins  waterw<»rks. 
Accuracy. — ^As  the  estimates  of  discharge  are  based  on  very  frequent  discharge 

measurements  they  should  be  excellent. 
Cooperation. — Station  maintained  in  cooperation  with  private  persons  through  Mr. 

George  B.  McFadden,  of  Denver. 

DiBcharge  TneasuremenU  of  Cache  la  Poudre  River  near  Fort  Co2Ztn«,  Colo.,  in  1911. 


Date. 

Hydrographer. 

hSgS. 

Dia- 
obarge. 

Date. 

Hydrographer. 

h^t. 

D«i^ 
charge. 

Jan.     1 

P.  H.  Stearley 

Feet. 
2.35 
2.5 
2.5 
2.5 
2.35 
2.3 
2.15 
2.3 
2.2 
1.75 
1.85 
2.00 
1.90 
2.00 
2.00 
2.15 
2.20 
2.25 

Sec.-ft. 
48 
60 
61 
63 
48 
54 
25 
53 
50 
29 
40 
57 
46 
42 
42 
45 
47 
48 

Mar.    5 

5 
8 
11 
14 
16 
20 
24 
27 
30 
Apr.    2 
9 
11 
12 
15 
18 
20 
24 

Fletoher  and  Stearley . . 
do 

2.00 
2.00 
3.00 
2.00 
1.90 
2.00 
2.00 
2.00 
1.75 
1.75 
1.90 
1.90 
2.00 
2.00 
2L00 
1.95 
1.95 
2.3 

See.^t. 

45 

5 

do 

43 

10 

do 

do  . 

F.  H.  Steariey 

&3 

15 

..  do r 

53 

17 
20 

do.: 

do 

do 

do 

do 

63 

63 

23 

.    do 

63 

26 

do 

do 

62 

Feb.     1 
4 
7 
10 

do 

do 

do 

do 

do 

do 

do 

do 

Miles  and  Turner 

F.H.  Stearley 

28 
» 
51 
4S 

17 
21 

do 

do 

51 
61 

24 

do 

do 

5S 

28 

do 

do 

do 

do 

58 

Mar.    2 

do 

55 

4 

do 

lOi 
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DiKharffe  TneaswremenU  of  Cache  la  Paudre  River  near  Fort  CollinM,  Colo,,  in  1911-- 

.    Continued. 


Date. 

hJgSt. 

Dis- 
charge. 

Date. 

Hydrognpliflr. 

ha^L 

Dto- 
charge. 

H.y    1 

F.  H.  Stearley    

F€gt, 

2.60 
3.90 
8.10 
4.00 
4.80 
4.40 
4.00 
4.80 
5.00 
5.80 
5.80 
5.80 
4.00 
4.70 
4.70 
4.00 
4.00 
3.80 
3.00 
3.10 
X05 
3.03 
3.06 
X75 
3.00 
3.55 
8.50 
3.50 
3.30 

"-to 

371 

817 

676 

860 

034 

601 

868 

3,110 

3,030 

3,070 

3,030 

1,340 

1,140 

1,140 

'706 

700 

656 

674 

334 

343 

286 

202 

215 

247 

148 

141 

146 

103 

Sept.  15 

18 

21 

25 

30 

Oct.     1 

6 

9 

13 

10 

10 

33 

38 

Nov.    1 

4 

8 

10 

13 

16 

18 

33 

38 

Dec.     3 

6 

10 

14 

19 

23 

20 

F.  H.  Stearic 
do 

JV  . 

Feti, 
.       2.30 
2.36 
3.30 
3.35 
3.30 
3.50 
3.75 
3.50 
3.60 
3.40 
3.85 
3.70 
3.30 
3.30 
3.10 
X15 
X36 
L80 
3.15 
3.30 
1.75 
1.80 
3.30 
3.30 
3.30 
3.10 
X15 
3.20 
3.30 

*5i^ 

do .*. 

93.9 

6 

do 

do 

86.4 

0 

do 

do 

117 

14 

do 

do 

101 

30 
22 
34 

do 

do 

do 

do 

do 

do 

169 
300 
163 

June    2 
7 
15 
21 

do 

do 

do 

do 

do 

do 

do 

do 

...  .do 

."....do 

do 

179 
146 
03.3 
108 

27 

20 

Joly    5 

u 

do 

do 

do 

83.7 
06.0 
86.3 

do 

do 

80.3 

15 

do 

do 

do 

06.5 

19 

.  do 

87.3 

23 

do 

do 

83.4 

Aog.    1 

do 

do 

do 

06.4 

^     4 

do 

31.7 

8 
12 

do 

do 

do 

do 

do 

83.3 
63.3 

16 

do                         V\\ 

51.3 

22 

do   

do 

47.3 

30 

do 

do 

44.1 

Sept.   4 

do 

do 

do 

47.3 

^      8 

do 

40.6 

12 

do 

do 

40.1 

NoTB.— loe  praaent  Jan.  I  to  liar.  4  and  Deo.  3  to  30. 
Daily  gage  height,  in  feet,  of  Cache  la  Poudre  Rvoer  near  Fort  Collins,  Colo.,  for  1911. 

[F.  H.  Steartoy,  observer.] 


Day. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

1 

2.35 
2.40 
2.50 
2.50 
2.50 

2.50 
2.55 
2.60 
2.50 
2.50 

2.50 
2.50 
2.50 
2.50 
2.48 

2.40 
2.35 
2.35 
2.30 
2.30 

2.38 
3.22 
2.18 
2.20 
2.22 

2.80 
2.80 
2.22 
2.20 
2.13 
2.15 

2.10 
1.08 
1.85 
1.78 
1.82 

1.86 
1.88 
1.05 
2.06 
2.05 

2.06 
1.02 
1.00 
1.92 
1.00 

1.00 
1.00 
1.00 
1.05 
1.96 

2.00 
2.00 
2.00 
3.00 
3.00 

3.05 
3.10 
3.13 

3.30 
2.25 
2.28 
2.28 
2.00 

2.00 
2.00 
2.00 
2.00 
2.00 

2.00 
1.05 
1.88 
1.05 
2.00 

2.00 
2.00 
2.00 
2.00 
2.00 

2.03 
2.05 
2.00 
2.00 
2.00 

1.85 
1.80 
1.82 
1.82 
1.78 
1.00 

1.00 
1.00 
1.02 
2.00 
2.00 

2.00 
1.06 
1.00 
1.00 
3.00 

3.00 
3.00 
3.00 
3.05 
3.00 

3.00 
1.95 
1.92 
1.92 
1.08 

2.06 
3.12 
2.18 
2.20 
2.28 

2.80 
2.45 
2.58 
2.75 
2.75 

2.66 
2.75 
2.85 
2.05 
3.06 

3.20 
3.60 
3.85 
4.20 
4.36 

8.76 
4.05 
4.20 
4.45 
4.80 

5.10 
5.15 
6.00 
4.85 

4.35 

4.26 
4.00 
4.15 
4.45 
4.75 

4.85 
4.90 
6.00 
5.10 
5.10 
5.35 

5.50 
5.80 
5.66 
5.55 
5.85 

5.87 
6.87 
5.75 
5.90 
5.75 

5.56 
5.45 
5.40 
5.50 
6.70 

5.70 
5.36 
5.45 
6.35 
5.35 

5.65 
5.40 
6.20 
5.10 
4.90 

4.90 
4.80 
4.70 
4.68 
4.6 

4.35 
4.90 
5.05 
4.75 
4.65 

4.55 

4.55 
4.45 
4.35 
4.25 

4.02 
4.06 
8.95 
3.92 
4.10 

4.20 
3.90 
3.85 
3.76 
3.72 

3.76 
3.75 
3.85 
3.60 
3.50 

3.50 
8.42 
8.40 
3.35 
3.26 
3.25 

8.05 
8.06 
2.96 
2.03 
3.05 

2.95 
2.92 
2.85 
2.80 
8.10 

8.06 
2.98 
2.90 
2.78 
2.75 

2.72 
2.76 
2.72 
2.76 
2.78 

2.92 
2.92 
3.02 
2.96 
2.95 

2.72 
2.65 
2.65 
2.55 
2.48 
2.45 

2.42 
2.46 
2.45 
2.42 
2.45 

2.45 
2.45 
2.45 
2.35 
2.35 

2.25 
2.25 
2.25 
2.26 
2.25 

2.25 
2.22 
2.20 
2.18 
2.15 

2.18 
2.28 
2.45 
2.28 
2.20 

2.22 

2.18 
2.26 
2.25 
2.25 

2.60 
2.65 
2.70 
2.73 
2.78 

2.72 
2.62 
2.60 
2.46 
2.46 

2.72 
2.65 
2.56 
2.45 
2.46 

2.86 
2.35 
2.32 
2.32 
2.88 

2.26 
3.15 
3.70 
2.50 
3.35 

3.25 
2.18 
2.16 
2.18 
2.18 
2.15 

2.18 
2.18 
2.08 
2.08 
2.06 

2.05 
2.06 
2.12 
2.12 
2.23 

1.96 
1.72 
1.85 
2.00 
2.10 

2.15 
2.18 
2.15 
2.06 
1.06 

1.06 
1.85 
1.85 
1.85 
2.00 

1.05 
2.00 
1.88 
1.80 
1.90 

2.30 

•» 

2.85 

3 

2.32 

4 

2.40 

5.:.::  :  : 

2.35 

s 

2.30 

2.30 

8 

9 

10 

11 

12 

13 

14 

15 

2.28 
2.22 
2.30 

2.25 
2.20 
3.16 
2.16 
2.16 

16 

2.10 

17 

3.13 

18 

2.15 

19 

3.15 

20 

3.18 

21 

3.13 

22 

3.3 

23 

3.18 

24 

2.15 

25 

3.16 

36 

2.16 

27 

2.13 

28 

3.15 

29 

2.18 

3D 

2.20 

31 

2.30 
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Daily  disdiarge^  in  second-feet,  of  Cache  la  Poudre  River  near  Fort  CoUinSy  CoHo.^  foi 

1911, 


Day. 


1 
2. 
3 
4 
5 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20, 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
81. 


Jan. 


Feb. 


liar. 


Apr. 


82 


59 


79 
88 
91 
104 

107 
135 
161 
202 
202 


May. 


178 
202 
230 
260 
292 

845 
500 
625 
810 
900 

675 
?25 
810 
960 
1,190 

1,430 
1,470 
1,350 
1,230 
900 

840 
700 
780 
960 
1,160 

1,230 
1,270 
1,350 
1,430 
1,430 
1,630 


June. 


1,760 
2,030 
1,800 
1,800 
2,080 

2,090 
2,000 
1,980 
2,120 
1,980 

1,800 
1,720 
1,670 
1.760 
1,940 

1,940 
1,630 
1,720 
1,630 
1,630 

1,900 
1,670 
1,510 
1,430 
1,270 

1,270 
1,190 
1.120 
1,110 
990 


July. 


900 
1,270 
1,390 
1,160 
1,060 

1,020 

1,020 

960 

900 

840 

710 
725 
675 
660 
750 

810 
650 
625 
575 
560 

675 
575 
625 
500 
460 

460 
428 
420 
400 
362 
362 


Aug. 


292 
292 
260 
254 
292 

260 
251 
230 
215 
810 

292 
269 
245 
210 
202 

195 
202 
195 
202 
210 

251 
251 
282 
260 
260 

195 
178 
155 
155 
141 
135 


Sept 


129 
135 
135 
129 
135 

135 
135 
135 
116 
116 

99 
99 
99 
99 
99 

99 
94 
91 

88 
84 


104 
135 
104 
91 

94 
88 
99 
99 
99 


Oct. 


165 
178 
190 
195 
210 

195 
170 
165 
135 
135 

195 

178 
155 
135 
135 

116 
116 
111 
111 
121 

99 
84 
190 
145 
116 

99 

88 
84 
88 
88 
84 


Nov.     I>ec. 


53 
iil 

51 
5*> 
49 

4< 
47 

46 
4.5 
44 
44 
45 

46 
46 
47 
47 
48 

4A 

49 

50 
HS 
50 

50 
49 
49 
40 
49 


NoTB.— DaOy  discharge  determined  from  a  rating  curve  that  is  very  well  defined.  DlachargB  estimated 
or  hiterpolated  Jan.  2  to  4,  0  to  9. 11  to  14, 16, 18, 19,  21,  22,  24, 25, 27  to  31;  Feb.  2, 3, 6, 6, 8, 9, 11  to  16.  IS 
to 20. 22, 23, 25  to 27;  Mar.2,3;  Dec.  1,3  to 5,  7  to 9, 11  to  18, 15 to  18, 20 to 22, 24 to 28, 30, 31.  Dlacharges 
obtamed  from  discharge  measurements  for  ouier  days  between  Jan.  1  and  Mar.  4  and  Dec.  1  and  31. 

Monthly  discharge  of  Cache  la  Povdre  River  near  Fort  CoUiru,  Colo,,  for  1911. 
[Drainage  area,  495  square  miles.) 


Month. 


Discharge  in  second-feet. 


MaximunL 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-off. 


Depth  In 
inches  on 
drainage 


Total  in 
acie46et. 


Accu- 
racy. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December...  . 

Theyeai 


57 

69 

202 

1,630 

2,120 

1,390 

310 

135 

210 

96 

53 


25 
29 
36 
49 
178 
990 
362 
135 
84 
84 
30 
44 


52.8 
44.6 
55.5 
79.6 

896 
1,690 

724 

230 

108 

138 
64.7 
48.5 


0.107 

.090 

.112 

.161 

1.81 

3.41 

1.46 

.465 

.218 

.279 

.131 

.098 


0.12 

.09 

.13 

.18 

2.09 

3.80 

1.66 

.54 

.24 

.32 

.15 

.11 


8,250 
2.480 
3,410 
4,740 
55,100 
101,000 
44,500 
14.100 
6,430 

8,4ao 

3.850 
2,960 


2,120 


25 


345 


.695 


9.45 


250,000 


CAOKB  LA  POUD&S  BXVER  AT  MOUTH  OF  CAKTON.  NSAB  FORT  OOLLZirS,  COLO. 

Location.— In  sec.  15,  T.  8  N.,  R.  70  W.,  3  miles  below  the  intake  of  the  Fort  Collins 
waterworks,  12  miles  above  Fort  Collins;  half  a  mile  above  mouth  of  LewBtooe 
Creek. 
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Becords  available.^March  15,  1884,  to  October  15,  1901;  February  3,  1910,  to 
December  31, 1911. 

Drainage  area. — 1,060  square  miles. 

Gage. — ^An  automatic  recording  gage  installed  November  30, 1909;  datum  unchanged. 
No  information  available  concerning  the  gage  used  from  1884  to  1901. 

Channel. — ^Practically  permanent. 

Discharge  measnrementa. — ^Made  from  car  and  cable. 

^nter  flow. — Ice  causes  backwater  during  the  winter  months  and  measurements 
are  made  to  determine  the  flow. 

Divendone.— There  is  a  court  decree  for  a  diversion  of  67  second-feet  from  Cache  la 
Poudre  River  between  this  station  and  the  one  3  miles  above,  and  decrees  for 
diversions  of  119  second-feet  from  intervening  tributaries.  Below  the  station 
there  are  decrees  for  diversions  of  3,105  second-feet  from  the  river.  In  addition, 
there  are  numerous  decrees  for  flood- water  diversions. 

Cooperation. — Prom  1884  to  1901  the  records  were  maintained  by  Prof.  L.  G.  CJar- 
penter  of  the  Colorado  State  Agricultural  College.  Since  1910  the  records  have 
been  furnished  by  the  State  engineer,  by  whom  the  station  is  maintained. 

DMuaye  meoMuremenU  of  Cathe  la  Povdre  River  at  mouth  of  canyon,  near  Fort  CoUinSt 

Colo,,  in  1911. 


Date. 

Hydrographer. 

i;^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

hel^t 

Dle- 
chuge. 

Feb.    7a 

C  B.  Turner 

Feet, 
-a  20 

a88 

1.12 
1.29 
8.02 
2.92 

See.-ft. 

44.2 

545 

104 

138 
1.326 
1,191 

July  28 
Aug.  18 
Sept.  15 
Oct.   14 
Deo.  12b 

C.  C.  Hetmalbaloh 

do 

Qrfeye  A  HeEmalhalch. 
C.  E.  Turner 

Feet. 
1.85 
1.44 
1.20 
1.18 
1.08 

'%t 

Mar.    7 

Apr.  11 

27 

do 

do 

do 

do 

178 
108 
103 

May  17 

37 

do 

89.0 

aloeoondltknu. 


DaHy  gage  height,  in  feet,  of  Cache  la  Poudre  River  at  mouth  of  canyon,  near  Fort  CoUint, 

Colo.,  for  1911. 

[T.  R.  lIcKnight,  oheerver.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

0.7 

.7 

.85 
1.0 

.95 

.85 

.85 

.8 

.8 

.05 

.75 
.8 
.85 

.85 
.9 
.85 
.85 
.85 

.9 
.95 

1.0 

1.2 

1.2 

1.2 
1.2 
1.2 
1.2 
1.45 

1.45 
1.45 
1.45 
1.55 
1.65 

2.05 

2.1 

2.3 

2.15 

2.55 

2.35 

2.3 

2.4 

2.6 

2.7 

2.86 

2.9 

2.9 

2.95 

2.65 

2.55 

2.5 

2.5 

2.6 
2.6 

8.0 

2.8 

2.75 

2.9 

2.95 

3.1 

3.3 

3.4 

3.45 

3.4 

3.45 

3.45 

3.4 

3.6 

8.8 

3.65 

8.4 
3.4 
3.4 
3.3 
8.4 

8.6 

8.8 

8.4 

3.25 

8.26 

8.25 

3.2 

3.2 

3.15 

2.9 

2.8 

3.0 

3.3 

3.45 

3.5 

3.5 

3.5 

3.25 

3.4 

3.15 

3.0 

3.1 

2.05 

2.5 

X4 

3.35 

2.3 

2.25 

2.35 

2.3 

2.3 

2.3 

2.15 

2.0 

2.15 

2.1 

2.3 

1.05 

1.35 

1.15 

1.53 
1.35 
1.6 
1.85 
1.75 
1.05 

1.6 

1.7 

1.45 

1.45 

1.45 

1.55 
1.35 
1.45 
1.45 
1.4 

1.4 

1.5 

1.55 

1.45 

1.45 

1.4 

1.4 

1.45 

1.45 

1.4 

1.4 
1.5 
1.7 
1.7 
1.7 

1.6 

1.5 

1.6 

1.5 

1.55 

1.6 

1.65 
1.9 
1.9 
1.85 
1.75 

1.45 

1.5 

1.55 

1.55 

1.35 

1.25 

1.25 

1.30 

1.2 

1.25 

1.25 
1.25 
1.15 
1.15 
1.15 

1.15 
1.15 
1.15 
1.25 
1.2 

1.2 

1.15 

1.15 

1.25 

1.35 

1.5 

1.5 

1.35 

1.3 

1.3 

1.5 

1.55 

1.4 

1.4 

1.85 

1.25 

1.25 

1.2 

1.2 

1.15 

1.15 

1.1 

1.15 

1.15 

1.15 

1.15 

1.0 

1.15 

1.15 

1.1 

1.05 
1.1 
........ 

.7 
.75 

0.65 
.9 
.9 
.85 
.9 

.9 
.8 
.9 
.95 
1.05 

1.0 

2 

1.2 

3 

.96 

4 

.7 

5 

0.7 

!86 
.85 
.8 

.7 

6 

.66 

7 

.66 

8 

.55 

9 

.66 

10 

11 

12 

13 

.8 
1.05 
1.1 

1.1 
1.1 
1.2 
1.1 
.05 

.96 

.9 

.9 

.9 

.95 

.85 

.7 

.0 

.6 

.8 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

•  • 

24 

25 

26 

27 

28 

29 

30 

31 

Non.^Ioe  present  Jan.  1  to  Mar.  4  and  Dec.  10  to  31. 
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SUBFAGE  WATEB  SUPPLY,  1911,  PABT  VI. 


Daily  dMwrge^  in  ueand-fui^  of  (kdie  la  Poudre  River  at  mouth  of  canyon, 

Collins,  Colo.,  for  1911, 


Fort 


Day. 


Jan.  Feb.  Mar.  Apr.  May.  Jnne.  July.  Aug.  8«pt.  Oct.  Nov.  Dec. 


1. 
3. 
8. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

U. 
13. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
29. 

31. 
23. 
23. 
3i. 
26. 

26, 
27. 
28. 
29. 
30. 
81. 


45 
45 
45 
45 
45 

45 
45 
56 
55 
55 

55 

55 
55 
55 
55 

50 
50 
50 
50 
50 

45 
45 
45 
45 
45 

45 
45 
45 
45 
45 
45 


35 
35 
50 
70 
62 

50 
50 
45 
45 
62 

62 
45 
40 
45 
50 

50 
50 
55 

50 
50 

55 

62 
70 
115 
115 

115 
115 
115 
115 

196 


196 
196 
196 
235 

278 

490 
620 
660 
555 

855 

605 
660 
730 
900 
990 

1,140 
1,190 
1,190 
1,240 
045 

855 

810 
810 
900 
900 

1,290 
1,090 
1,040 
1,190 
1,240 
1,400 


1,625 
1,800 
1,800 
1,740 
1,800 

1,800 
1,740 
1,965 
2,235 
2,048 

1,740 
1,740 
1,740 
1,625 
1,740 

1,985 
2,235 
1,740 
1,568 
1,568 

1,668 
1,510 
1,610 
1,455 
1,190 

1,090 
1,290 
1,626 
1,800 
1,860 


1,860 
1,860 
1,568 
1,740 
1,455 

1,290 

1,400 

1,210 

810 

730 

695 
660 
625 
605 
660 


660 
555 
460 
555 

520 
660 
430 
162 
102 

235 
162 
255 
375 
325 
278 


255 
300 
198 
196 
196 

235 
162 
196 
198 
180 

180 
215 
235 
196 
196 

180 
180 
198 
198 
180 

180 
215 
300 
300 
300 

255 
215 
215 
215 
235 
255 


278 
400 
400 
375 
325 

196 
215 
235 
235 
162 

130 
130 
145 
115 
130 

130 
130 
102 
102 
102 

102 
102 
102 
130 
115 

115 
102 
102 
130 
162 


215 
215 
162 
145 
145 

215 
235 
180 
180 
162 

130 
130 
115 
115 
102 

102 
90 
102 
102 
102 

102 
70 
102 
102 
90 

80 
80 
80 
80 
80 
80 


7t) 
70 

eo 

00 
60 

50 
» 
50 
50 
45 

45 

40 
40 
40 
40 

40 
40 
40 
40 
40 

40 
40 
40 
40 
40 

40 
40 
40 
40 
40 
40 


Note.— Daflydiscbaiige estimated  becauseof  ioe  Jan.  1  to  Mar.  4and  Dec.  10  to  31.    DischaiseNov.  11-12 
interpolated  becauae  of  missing  gage  heights. 

Monthly  discharge  of  Cache  la  Poudre  River  at  mouth  of  canyon,  near  Fort  CoUins,  Colo., 

for  1911. 


Month. 


Discharge  In  eeoond-feet. 


Mayitrn^m.  Minimum, 


Mean. 


Kun-off 
(total  in 
acre-feet). 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year. 


55 

45 

63 

198 

1,400 

2,240 

1,860 

300 

400 

235 

90 

70 


45 

40 

30 

85 

198 

1,090 

102 

162 

102 

70 

45 

40 


48 

43 

40 

69 

819 

1,710 

764 

218 

173 

126 

65 

46 


2,960 

2,410 

2,460 

4,120 

50,400 

102,000 

47,000 

13,400 

10,300 

7,730 

3.S80 

2,800 


2,240 


249.000 


LOTJP  &XVEB  AT  COLTTMBUS,  HEBB. 

Location. — At  highway  bridge  in  see.  25,  X.  17  N.,  R.  1  W.,  at  ColumbuB,  Nebr. 
No  tributaries  between  the  station  and  the  mouth  of  the  river  3  miles  below. 

BecordB  available.— October  13,  1894,  to  December  31,  1911. 

Drainage  area.— 13,500  square  miles. 

Gage. — A  chain  gage  installed  at  the  highway  bridge  Jime  24,  1904,  and  set  to  read 
the  same  as  the  original  vertical  staff  gage,  which  was  located  1^  miles  above  the 
bridge  and  was  used  from  October  13,  1894,  to  that  date.  Owing  to  the  slope  of 
the  river,  however,  the  datum  of  the  chain  gage  is  8.56  feet  lower  than  that  of  the 
upper  gage. 
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GhAzineL— Extremely  shifting. 

Diflcliazge  measurements.— Made  from  bi^way  bridge. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months  and  observations  are 
discontinued. 

Divendons.— Prior  to  September  1,  1912,  there  were  approved  diversions  of  1,7W 
second-feet  for  irrigation  and  4,700  second-feet  for  i>ower  from  Loup  River  above 
the  station.  There  were  also  approved  diversions  of  2,046  second-feet  for  irriga- 
tion and  3,130  second-feet  for  power,  from  tributaries  entering  above. 

Aocoracy.— The  extremely  shifting  channel  makes  it  impossible  to  make  estimates 
of  daily  discharge  without  almost  weekly  measurements,  as  the  gage  heights 
afford  only  an  approximate  indication  of  ttte  flow. 

CkM>peration. — During  1911  the  station  was  maintained  in  cooperation  with  the  State 
engineer,  by  whom  the  field  data  were  furnished. 

Discharge  meanareTnents  of  Loup  River  at  Colunitnis,  Nebr.,  in  1911. 


Date. 

Hydrographar. 

hS^t. 

Dte- 
charge. 

Bate. 

Hydrographer. 

iSS^x. 

Die. 
obarge. 

Vfli-  n 

A.A.IH>lMon 

FeeL 
4.22 
4.46 

8.fX) 
4.50 
4.50 
4.30 
4.36 

2,470 
2,730 
2,610 
2,180 
1,970 
1,460 

July  81 
Aug.  10 

Bept.  11 

24 

Oct    4 

Nov.  10 

A.B.  Price 

Feet. 
4.10 
4.40 
4.30 
4.70 
4.40 
4.40 
4.40 

*T& 

Apr.  35 
May  18 

A.B.  Frioe 

do 

do 

2,580 
2,270 
8,820 
2,070 
2,450 
4,170 

do 

do 

do 

JimB  13 

do 

do 

31 

....  do 

do 

do 

July    8 

do 

Daily  gage  height,  in  feet,  of  Loup  River  at  Columhut,  Nebr.yfor  1911, 
[W.  D.  Benson,  obserrer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dec 

1 

4.4 

4.4 
4.36 

4.5 
4.6 

4.4 

4.8 
4.8 
4.85 

5.25 
4.55 

4.45 

4.5 

4.66 

4.75 
4.65 
4.6 
4.5 
4.3 

4.26 
4.85 

"io" 

4.45 

*"8."86' 
4.25 

* 'iii' 

4.4 

4.0 
5.66 
4.35 
4.35 

4.5 

4.7 

4.7 

4.75 

4.66 

4.7 

4.6 
4.0 
4.5 

4.55 

4.6 
4.66 
4.4 
4.45 

4.4 

4.5 
4.5 
4.5 
4.45 

4.3 

4.3 

4.45 

4.45 

4.4 

4.35 

4.3 

4.25 

4.25 

4.35 

4.5 

5.1 

4.96 

4.55 

4.3 

4.15 
4.1 
4.2 
4.15 
4.2 

4.2 

*"4.'35' 

4.55 
4.45 

4.8 
4.46 
4.8 
5.35 

4.5 

4.7 
5.0 
4.7 
4.5 
4.66 

4.46 
4.3 

"'6.*i" 
4.8 

4.66 
4.45 
4.2 
4.0 
4.0 
4.0 

.3.95 
4.05 
4.25 
4.15 
4.26 

4.2 
4.4 

4.45 
4.35 
4.5 

4.4 

4.3 
4.4 

*"4.'35' 

4.35 

4.15 

4.1 

4.26 

4.5 

4.66 

4.5 

4.76 

4.55 

4.3 

4.26 
4.2 

4.3 

"4.' 2" 
3.85 

4.0 
4.26 
4.4 
4.3 
4.45 

"4*4" 
4.4 

4.8 
5.55 

4.66 

4.8 
4.35 
4.3 
4.35 

4.15 
4.25 
4.35 
4.35 
4.8 

4.86 
4.4 

4.4 

4.4 
4.4 
4.4 

4.6 
4.6 

4.4 

4.4 
4.46 
4.4 
4.66 

6.5 

5.96 

5.0 

4.8 

4.3 

4.56 

4.36 

4.4 

4.55 

4.6 

4.66 
4.8 
4.66 

4.7 
4.8 

4.75 

4.6 

4.65 

4.7 

4.75 

4.75 

4.6 

4.5 

4.5 

4.6 

4.3 

2    

4.5 

3 

4 

4.2 
4.1A 

4.45 
4.45 
4.45 
4.2 
4.26 

5 

6 

7 

g 

4.45 

9 

4.2 

10 

4.86 

11 

4.85 

■**4*6" 
4.55 

4.5 

4.46 
4.6 
4.4 
4.5 
4.55 

4.46 
4.4 
4.4 

4.45 
4.45 

4.5 
4.45 

*"4.'65' 

4.75 



4.6 

12 

4.6 
4.46 
4.0 
4.6 

4.75 

4.56 

4.5 

4.8 

4.15 

4.0 
4.5 

4.7 

13 

4.76 

14 

4.6 

15 

4.66 

16 

4.6 

17 

4.2 

18 

19 

4.7 
4.3 

4.46 

20 

21 

4.8 

22 

4.66 

23 

4.6 

24 

4.2 

4.2 

4.4 
4.4 

4.45 
4.45 
4.45 
4.4 

4.4 

25 

4.66 

3S .  . 

27 

28 

29 

80 

31 

SITS**— W8F  306—14 22 
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SUBFACB  WATER  SUPPLY,  1911,  PART  VI. 


UiXKOUr  BXVX&  AT  WATBSLOO,  HXBS. 

Location.— At  the  highway  bridge  half  a  mile  north  of  Waterloo  on  the  line  between 
sees.  3  and  10,  T.  15  N.,  R.  10  £.    No  tributary  within  several  miles. 

Records  available.— May  19  to  December  31,  1911. 

Drainasre  area.— Not  measured. 

Gage. — Chain  gage;  datum  unchanged. 

Ohannel.- Extremely  shifting. 

Diflcharge  measurements.— Made  from  the  highway  bridge. 

Winter  flow. — Records  not  of  sufficient  length  to  determine  effect  of  ice. 

Diversions.— Prior  to  September  1,  1912,  there  were  app^jved  diveralonB  of  147 
second-feet  for  irrigation  and  538  second-feet  for  power  from  Elkhom'  River  above 
the  station.  From  the  tributaries  entering  above  there  were  approved  diversions 
of  174  second-feet  for  power  development. 

Accuracy. — Daily  discharge  computed  indirectly  and  can  be  considered  only  approxi- 
mate. 

Cooperation. — Station  maintained  by  the  State  engineer,  by  whom  the  field  data  are 
furnished. 

DMuxrge  meawrtmenU  of  Elkhom  River  at  Waterloo^  Nehr.,  in  1911. 


Date. 

Gaee 
heii^t. 

Di». 
charge. 

Date. 

he^S^t. 

Dl». 
diarge. 

May  19 

30 
June  12 

A.B.  Price 

Fed. 
3.00 
2.60 

i.go 

2.10 
1.60 
1.40 

aee.-ft. 
1,060 
030 
655 
844 
508 
434 

Sept.  12 
Oct.     3 
Nov.    0 

A.  B.  Price. 

Fed. 
1.40 
1.50 
1.30 
1.60 
2.10 

"-iSr 

do 

do 

do 

do 

do 

do 

do. 

do 

do 

423 
303 
491 
920 

Daily  gage  height,  in  feet,  of  Elkhom  River  at  Waterloo,  Nebr.,for  1911. 
(John  Todd,  ohservcr.] 


DiV. 

May. 

Jane. 

July. 

Aufr 

Sept. 

Oct 

Not. 

Dec. 

1 

2.50 
2.45 
2.40 
2.35 
2.37 

2.33 
2.35 
2.15 
2.10 
2.05 

2.00 
1.90 
1.90 
1.90 
1.85 

1.76 
2.35 
2.60 
8.40 
2.75 

2.35 
2.30 
2.10 
1.90 
1.90 

1.84 
1.70 
2.50 
3.75 
4.25 

4.00 
8.75 
8.55 
2.90 
2.34 

2.05 
1.90 
1.70 
1.50 
1.75 

1.67 
1.70 
1.77 
1.75 
1.70 

1.75 
1.73 
l.«5 
1.64 
1.60 

1.55 
1.50 
1.50 
1.58 
1.55 

1.56 
1.54 
1.46 
1.40 
1.40 
1.31 

1.30 
1.28 
1.37 
1.48 
1.40 

1.50 
1.60 
1.64 
1.60 
1.60 

1.54 
1.50 
1.50 
1.47 
1.44 

1.44 
1.46 
1.54 
1.64 
2.  OS 

1.58 
1.47 
1.40 
1.40 
1.46 

1.45 
1.40 
1.56 
1.50 
1.50 
1.50 

1.51 
1.50 
1.45 
1.40 
1.30 

1.28 
1.35 
1.32 
1.88 
1.40 

1.40 
1.41 
1.54 
1.46 
1.38 

1.34 
1.86 
1.88 
1.80 
1.30 

1.35 
1.28 
1.32 
1.40 
1.40 
1.42 
1.41 
1.38 
1.40 
1.47 

1.60 
1.65 
1.65 
1.68 
1.70 

1.90 
2.05 
2.10 
8.20 
2.55 

2.55 
8.60 
2.40 
2.28 
2.10 

2.05 
2.00 
2.00 
8.00 
8.01 
8.10 
2.00 
Z» 
2.18 
2.18 

2.15 
2.16 
8.15 
2.10 
2.18 
8.10 

2.13 
2.13 
2.15 
2.12 
2.10 

2.15 
2.14 
2.20 
2.20 
Z27 

2.20 
1.50 
2.24 
2.40 
2.45 

2.45 
2.35 
2.45 
2.45 
2.36 

2t80 
Z40 
2.40 
1.78 
2.10 

2.45 
2.33 
2.40 
8.60 
8.90 

2.90 

2 

2.70 

3 

2.60 

4 

2.90 

6 

2.90 

6 

2.M 

7 

X96 

8 

2.65 

9 / 

2.66 

10 

2.96 

11 

3.  OS 

12 

2.61 

13 

2.96 

14 - 

2.77 

15 

2.61 

16 

261 

17 

267 

18 

252 

19 

3.00 

235 

20 

3.40 

21 

3.30 

22 

3.38 

23 

2.M 

24 

3.35 
3.30 

8.20 
8.10 
8.00 
2.70 
2.00 
2.57 

290 

25 

2.» 

26 

215 

27 

280 

28 

3.15 

29 

3.06 

30 

3.8 

81 

3.» 

Nora.— Qa«e  heights  distorted  by  ioe  Not.  12, 24, 25, 29, 80,  and  Dec.  1  to  31. 
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PLATTE  BIVEB  BASIN.  339 

DaUy  ducharge,  in  second-feetj  ofElkhcm  River  at  Waterloo^  N€br,,for  1911, 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

840 
800 

860 
820 
830 

900 
920 
740 
780 
740 

700 
660 
660 
660 
630 

646 
1,100 
1280 
3,430 
1,680 

1,100 

1,060 

840 

660 

660 

680 

560 

1,340 

3,080 

3,670 

8,430 
8,080 
3,810 
1,930 
1,300 

960 
830 
650 
500 
700 

630 
650 
710 
700 
660 

700 
680 
610 
610 
660 

640 
500 
600 
670 
640 

660 
630 
460 
436 
436 
380 

880 
400 
460 
540 
510 

690 
660 
730 
770 
090 

*640 
610 
660 
645 
630 

630 
490 
560 
630 
960 

680 
600 
460 
460 
386 

380 
350 
453 
410 
410 
410 

417 
410 
380 
850 
300 

382 
335 
810 
340 
360 

350 
356 
438 
886 
340 

320 
330 
810 
300 
300 

336 
393 
310 
860 
360 

363 
366 
340 
350 
303 

480 
620 
520 
644 

560 

730 

880 

900 

1,040 

1,490 

1,490 

\'.Z 

'•as 

880 
830 
830 
880 
840 

930 

830 

1,040 

1,020 

1,020 

986 
996 
085 
930 
1,020 
930 

963 

2 

963 

3 

966 

4 

963 

5 

990 

6 

9R6 

7 

974 

8 

1,010 

0 

1,040 

10 

1,130 

11 

l.JMO 

12 

1,060 

13 

1,'«90 

14 

11390 

u 

1,360 

IS 

1,360 

17 

1,320 

18 

1,860 

19 

1,060 
1,170 

1,280 
1,390 
1,600 
1  600 
1,640 

1,400 

1,400 

1,380 

960 

860 

900 

1,360 

ao 

l!340 

21 , 

1,160 
1,390 
1300 
1,310 
1,340 

1,360 
1,300 
1390 
1.300 

22 

23 

24 

25 

28 

27 

28 

29 

30 

1)300 

31 

NoTX.— Dftily  diacbarce  determined  from  a  series  of  parallel  rating  carves  poorly  defined: 
interpolated  Itey  30  to  33,  Nov.  13, 34, 36»  30,  and  30. 

MonOdy  di$charge  ofElkhom  River  at  Waterloo,  Nehr.Jcr  1911. 


Discharge  in  seoond-feet. 


Month. 


Vf^-rttn^^tyi    Minimum.     Mean. 


Run-off 
(ioUlin 
acre*feet). 


Acou* 
racy. 


May  11^31.. 

Jane 

July 

August 

September. 
October.... 
November. . 
December.. 


1.600 
3,670 
3.430 
960 
438 
1,660 
1.360 


860 
546 
380 
350 
292 
480 
930 


1.260 

1,060 

008 

633 

344 

935 

1,170 

1,000 


33.500 
63.100 
55,800 
33,800 
30,500 
67,500 
60,600 
61,600 


The  period. 


393.000 


KANSAS  BIYER   BASIN. 
BXFUBLZOAV  BIVSB  AT  BOSTWICK,  HEBB. 

Location.— At  highway  bridge  about  1  mile  southwest  of  Bostwick,  on  the  line 
between  sees.  22  and  23  in  T.  1  N.,  R.  8  W.  Nearest  tributary  a  small  inter- 
mittent stream  which  enters  a  short  distance  below. 

Becorda  available.— June  6,  1904,  to  December  31,  1911.  From  June  20,  1896,  to 
November  30,  1903,  a  station  was  maintained  at  Superior,  10  miles  downstream. 
As  there  are  no  important  tributaries  nor  diversions  between,  the  records  at  the 
two  points  are  very  nearly  comparable. 
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STJBFACB  WATER  SUPPLY,  1911,   PABT  VI. 


Drainage  area.— 23,300  square  milee. 

Gage. — Chain  gage;  datum  unchanged. 

Channel. — Shifting  at  intervab. 

Diaoharge  meaaurementa. — ^Made  from  bridge. 

Winter  flow. — ^Ice  causes  backwater  during  the  winter  months  and  during  that 
period  the  observations  are  discontinued. 

Diveraiona.— Prior  to  September  1,  1912,  there  were  approved  diversions  of  862 
second-feet  for  irrigation  and  150  second-feet  for  power  from  Republican  River 
above  the  Bostwick  station. 

Accuracy.— During  1911  the  channel  did  not  shift  to  any  great  extent  and  the  esti- 
mates of  discharge  should  be  reliable. 

Oooperation. — During  1911  this  station  was  maintained  in  cooperation  with  the 
State  engineer,  by  whom  the  field  data  were  furnished. 

Discharge  measmemefUt  of  Republican  River  at  Bottwick,  Nehr,,  in  1911. 


Date. 

hel^t. 

Dls. 
charge. 

Date. 

HydTographer. 

M^t. 

Dls- 
charsa. 

Apr.    8 
J&J  14 

A.A.Dobwn 

A.  B.  Price 

Feet, 
0.01 
1.70 
1.30 
1.86 

8ee.-fi. 
884 
367 
129 
418 

Aug.    8 
Sept.  17 
Nov.    1 

A.  B.  Price 

Feel. 
0.28 
8.00 
1.20 

15,500 

do 

do 

••s 

June    7 
July  22 

do 

do 

Baxly  gage  height,  in  feet,  of  Republican  River  at  Bostwick,  Nebr.,for  1911. 
[J.  W.  Ketfer,  observer.] 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1 

1.0 

2 

1.0 

8 

1.0 

4 

1.0 

6 

1.0 

6 :.. 

1.0 

7 

1.0 

8 

1.0 

9 

1.0 

10 

1.0 

11 

1.0 

12 

1.0 

13 

14 

1.0 
1.0 

15 

16 

1.0 

17 

18 

10 

2.1 

20 

2.1 

21 

2.1 

22 

2.1 

23.. 

2.1 

24 

2.1 

25 

26 

2.1 
2.3 

27 

2.2 

28 

2.2 

29 

2.2 

30 

2.2 

31 

2.2 

2.2 
1.0 
1.0 
1.0 
1.0 

2.0 
2.0 
1.0 
1.7 
1.7 

1.7 
1.7 
1.8 
1.0 
1.0 

1.0 
1.0 
1.0 
1.8 
2.2 

1.0 
10 
2.0 
1.0 
2.0 

2.0 
2.0 
1.6 


3.2 
3.0 
2.0 
2.0 
1.0 

1.0 
1.0 
2.0 
2.0 
1.0 

1.0 
1.8 
1.8 
1.8 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.5 
1.5 
1.5 
1.5 


1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.6 
1.7 
1.7 

1.7 
1.7 
1.7 
1.6 
1.6 

1.6 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.4 
1.4 

1.4 
1.3 
1.4 
2.0 
1.0 


1.5 
1.4 
1.5 
1.5 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.7 
1.6 

1.6 
1.6 
2.0 
1.0 
1.8 

1.7 
1.6 
1.6 
1.5 
1.5 

1.4 
1.5 
1.5 
1.4 
1.4 
1.4 


1.3 
1.3 
1.4 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.2 

1.2 
1.1 
1.1 
1.1 
1.0 

1.0 
1.0 
1.0 
1.2 
1.1 

1.0 
1.8 
1.6 
1.5 
1.3 

1.2 
1.1 
1.1 
1.1 
1.0 


0.0 
.0 
.0 
.8 
.8 

.8 
.8 
.7 
.0 
.0 

1.0 
1.0 
4.2 
Z7 
3.0 

4.6 
3.7 
2.0 
2.4 
2.1 

2.0 
1.0 
4.0 
2.8 
8.0 

8.5 
4.0 
2.8 
2.5 
2.5 
2.2 


2.6 

2.0 

0.66 

0.3 

0.92 

al0.0 
0.15 
0.45 
0.63 
8.02 

6.05 

4.7 

3.8 

3.4 

4.2 

3.3 
3.0 
2.8 
8.0 
8.7 

8.6 
3.6 
3.3 
4.2 
3.1 

2.7 
2.4 
2.3 
2.4 
2.4 
2.6 


2.2 
2.0 
1.8 
1.7 
1.7 

1.8 
1.6 
1.5 
1.7 
2.0 

1.7 
2.0 
4.5 
8.0 
2.4 

2.2 
ZO 
1.0 
1.0 
4.0 

1.8 
1.7 
1.7 
1.7 
1.4 

1.4 
1.4 
1.3 
1.8 
1.4 


1.7 
1.3 
1.3 
1.2 
L2 

1.3 
L3 

1.3 
8.4 
15 

10 
1.8 
1.7 
1.5 
1.4 

1.4 
1.3 
1.3 
1.3 
1.8 

1.3 
1.3 
1.2 
1.2 
1.2 

1.2 
1.2 
1.1 
1.1 
1.1 
1.2 


1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
L3 
1.2 
1.1 
1.2 

1.2 
1.3 
1.3 
1.3 
1.8 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.4 
1.4 

1.4 
1.4 
1.5 
1.5 
1.5 


a  Maxtmnm  reading  10.1. 
Non.— Backwater  from  ice  Jan.  1  to  Feb.  1  and  Nov.  34  to  Deo.  81. 
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PLATTE  BIVEB  BASIK.  841 

DaSy  ducharge,  in  Beeond-feetj  of  Republican  River  at  Bostwick,  Nehr.,for  1911. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Bept. 

Oct 

Nov. 

1 

1,030 

1,050 

550 

550 

470 

470 
470 
660 
660 
470 

470 
400 
400 
400 
340 

840 
340 
340 
840 
840 

290 
290 
290 
290 
290 

290 
200 
240 
240 
240 
240 

340 
340 
240 
240 
20 

240 
240 
290 
840 
840 

840 
840 
840 
290 
290 

290 
340 
240 
240 
210 

240 
240 
340 
200 
200 

30O 
160 
200 
650 
470 

340 
300 

240 
240 
390 

290 
290 
290 
290 
290 

390 
290 
290 
840 
290 

290 
290 
550 
470 
400 

340 
290 
290 
240 
340 

300 

340 
340 
200 
200 
200 

160 
160 
200 
100 
160 

160 
160 
160 
160 
130 

130 
90 
90 
90 
70 

70 
70 
70 
120 
90 

470 
400 
290 
210 
160 

120 
90 
90 
90 
70 

55 
55 

55 

40 
K) 

40 
40 
25 
55 
66 

70 

70 

8,400 

1,260 

1,650 

4,100 

2,640 

1,520 

910 

030 

550 

470 

8,100 

1.390 

1,650 

2.350 
3.100 
1.390 
1.010 
1,010 
720 

1,130 

550 

16,700 

15,700 

17,400 

17,600 
15.100 
16,200 
16,400 
14,500 

0.200 
4,300 
2.790 
2,210 
8,400 

3,070 

ilooo 

1.450 
1.690 
2.640 

2,490 
2.350 
2.070 
3.400 
1,810 

1,340 
1,030 
040 
1,030 
1.030 
1,130 

850 
TOO 
670 
610 
510 

570 
460 
410 
510 
700 

510 

700 

8,900 

1,090 

1,030 

850 
700 
630 
630 
630 

570 
510 
510 
510 
360 

360 
360 
-   320 
320 
360 

610 
320 
820 
280 
280 

280 

280 

320 

2,210 

1,130 

700 
570 
510 
410 
360 

360 
820 
320 
320 
320 

820 
280 
2S0 
280 
280 

280 
280 
250 
250 
250 
280 

280 

2 

280 

3 

280 

4 

280 

5 

470 

560 
550 
470 
340 
840 

840 
340 
MO 
470 
470 

470 
470 
470 
400 
720 

470 
550 
550 
470 
550 

650 
660 
290 

280 

6 

280 

7 

280 

8. 

280 

9 

250 

10 

280 

11 

280 

12 

320 

13 

320 

14 

820 

15 

820 

16 

830 

17 

320 

18 

820 

19 

320 

20 

820 

21 

830 

22 

830 

23 

830 

24 

25 

26 

27 

28 

29 

30 

31 

NOTB, 

won 


'Daily  dieotaane  determined  ttom  rating  curves  well  defined  from  Feb.  6  to  Aug.  10,  and  fUrly 
~  from  Aug.  11  to  Nov.  2. 

Monthly  diitharge  of  Republican  River  at  Boetwick,  Nebr,,  for  1911, 
[Drainage  area,  23,300  square  mfles.) 


Discharge  in  sscond-faet. 

Jijm-ca. 

Month. 

Mazlmnm. 

jfinimum. 

Mean. 

Per 
square 
mile. 

Depth  in 

inches  on 

drainage 

area. 

Total  to 
acre-feet. 

Accu- 
racy. 

Jnnmr 

300 
450 
463 
273 
285 
150 
1,080 
5,850 
708 
424 
299 
250 

0.013 
.020 
.020 
.012 
.012 
.0064 
.046 
.251 
.030 
.018 
.018 
.011 

0.02 
.02 
.02 
.01 
.01 
.007 
05 
.29 
.03 
.02 
.01 
.01 

18,400 
25,600 
28,500 
16,200 
17,500 
8,030 
66,400 
360,000 
42,100 
26,100 
17,800 
15,400 

D. 

Fe^;::::::::::::::::::; 

7» 

1,030 

560 

560 

470 

4,100 

17,600 

3,900 

2,210 

320 

290 
340 
160 
300 

70 
36 
560 
320 
250 
250 

C. 

itoS!7. :;::::::::::::: 

B. 

April 

B. 

1^ 

B. 

jnne....::::  ;:::::::.:.:::: 

B. 

July 

B. 

August 

C. 

September 

C. 

October 

C. 

November 

C. 

December 

D. 

Thevear 

17,600 

25 

888 

.038 

.50 

643,000 

No«.— Dischaiige  Feb.  1  to  4  estimated  at  400  seoond4eet  per  day.    Discharge  Nov.  24  to  30  estimated 
at  30O  seooad-feet.    Means  for  January  and  December  estimated  and  are  only  approximate. 
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StJRFACE  WATEB  SUPPLY,  19U,  PART  VI. 


BIG  BLUX  BIVXB  AT  BXATBICS,  H^B. 

Location. — ^At  Sixth  Street  bridge  at  Beatrice,  Nebr.    Nearest  tributiury  a  bdulII 

stream  entering  from  the  north  a  mile  or  more  below. 
BecordB  available. — October  15,  1910,  to  December  31,  1911.    Records  of  gsge 

heights  have  been  kept  by  the  United  States  Weather  Bureau  from  January  1  to 

July  31  of  each  year  since  June  1,  1905. 
Drainage  area.--3,363  square  miles  (United  States  Weather  Bureau). 
Gage. — Chain  gage,  owned  by  the  United  States  Weather  Bureau. 
Channel. — Shifting. 

Diaoharge  measurementa. — ^Made  from  bridge. 

Winter  flow. — Ice  causes  some  backwater  diuing  a  portion  of  the  winter  months. 
Plood  discharge. — ^The  highest  recorded  stage  was  25.6  feet  above  the  present  gage 

datum,  and  occurred  May  29,  1903. 
Divendona. — Prior  to  September  1,  1912,  there  were  approved  diversions  of  841 

second-feet  for  power,  from  the  Big  Blue  above  Beatrice;  below,  the  approved 

diversions  amoimt  to  500  second-feet  for  power. 
Accuracy. — ^Although  the  channel  is  shifting  sufficient  measurements  have  been 

obtained  to  make  estimates  of  discharge  which  are  fair. 
Oooperation. — Station  maintained  in  cooperation  with  the  State  engineer,  by  whom 

the  field  data  are  furnished. 

Discharge  meaturemenU  of  Big  Blue  River  at  Beatrice^  Nebr,,  in  1911. 


Date. 

Hydrographer. 

he^t. 

Dtacharge. 

Date. 

Hydrographer. 

Gage 
height. 

charge. 

Jan.  21 

A.A.  Dobion 

do 

A.B.  Price 

Feet. 
1.32 
1.38 
1.60 
1.30 

289 
305 
408 
307 

July    3 
Aug.    2 
Sept.  16 
Oct.   31 

Feet. 
0.75 
1.70 
2.30 
1.50 

8ee.-ft. 

Apr.    7 
May     1 
Jane    9 

do 

do 

do 

SOS 
830 

do 

316 

Daily  gage  height^  in  feet,  and  discharge,  in  second-feet,  of  Big  Blue  River  at  Beatriee, 

Nebr.,  for  1910. 

[H.  E.  Palmer,  observer.) 


October. 

November. 

December. 

Day. 

October. 

November. 

December. 

Day. 

Oage 
height. 

Dish 
charge. 

Gage 
height. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

he^t. 

Dis- 
charge. 

heiS^t. 

Dis- 
charge. 

Gage 

Db- 
charge. 

1.... 

1.3 
1.3 
1.3 
1.2 
1.2 

1.2 
1.2 
1.2 
1.3 
1.3 

1.3 
1.3 
1.3 
1.2 
1.2 

325 
325 
325 
290 
290 

290 
290 
290 
325 
325 

325 
825 
325 
290 
290 

1.4 
1.3 
1.3 
1.3 
1.3 

1.3 
1.2 
1.2 
1.2 
1.3 

1.4 
1.3 
1.3 
1.3 
1.4 

365 
325 
325 
326 
325 

325 
290 
290 
290 
325 

365 
325 
325 
325 
365 

16.... 
17.... 
18.... 
19.... 
20.... 

21.... 
22.... 
23.... 
24.... 
26.... 

26.... 
27.... 
28.... 
29.... 
30.... 
31.... 

1.4 
1.4 
1.6 
1.5 
1.4 

1.3 
1.3 
1.3 
1.2 
1.3 

1.4 
1.4 
1.4 
1.4 
1.4 
1.4 

366 
365 
450 
405 
365 

325 
325 
325 
290 
325 

366 
365 
365 
366 
365 
365 

1.3 
1.4 
1.4 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 

1.3 

1.3 
1.8 
1.4 
1.4 
1.4 

325 
365 
365 
325 
325 

325 
325 
325 
325 
325 

325 
325 
365 
865 
365 

1.3 
1.3 
1.3 
1.1 
1.2 

1.3 
1.1 
1.1 
1.1 
1.2 

1.2 
1.2 
1.3 
1.3 
1.2 
1.2 

325 

2 

325 

3 

325 

4 

260 

6 

290 

6 

325 

7 

260 

8 

360 

9.... 

260 

10.... 

290 

11 

290 

12 

290 

13 

325 

14 

325 

15.... 

1.4 

365 

290 
290 
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DaUif  gaffe  height,  in  feel,  of  Big  Blue  River  at  Beatrice,  Nebr,,for  2911. 
[JEL.  E.  Palmflr,  otncrrcr.] 


Dmy. 


Jan. 


Feb. 


Utf. 


Apr. 


Msy. 


JUIM. 


July. 


Auf. 


Stpt. 


Oct. 


Nov. 


Dee. 


1 

1.3 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1.5 

11 

1.7 

12 

1.7 

13 

1.8 

14 

1.8 

15. 

16 

.1.0 
3.1 

17 

XI 

18 

a.o 

19 

1.6 

20 

1.4 

21 

1.4 

22 

1.S 

23 

1.3 

24 

1.3 

25 

1.3 

26 

1.5 

» 

1.4 

28 

1.4 

29 

1.4 

30 

1.3 

81 

1.4 

1.4 
1.4 
1.3 
1.4 
1.4 

1.3 
1.3 
1.3 
1.3 
1.8 

L3 
1.3 
1.3 
1.4 

1.8 

3.0 
3.3 
3.0 
3.1 
1.5 

1.3 
1.5 
1.6 
1.7 
L7 

1.6 
1.5 
1.3 


1.4 
1.5 
1.4 
1.3 
1.3 

1.3 
1.3 
1.3 
1.4 
1.4 

1.4 
1.4 
1.5 
1.4 

1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 


1.3 
1.3 
1.3 
1.3 
1.1 

1.3 
1.3 
1.3 
1.4 
1.0 

1.3 
1.3 
1.3 
1.3 
1.4 

1.3 
1.3 
1.3 
1.3 

1.3 

1.3 

1.2 
1.3 
1.3 
1.3 

1.1 
1.3 
1.3 
1.3 
1.8 


1.1 
1.2 
1.1 
1.1 
1.7 

1.3 
1.1 
1.1 
1.0 
1.1 

1.3 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.0 
1.0 
.9 

.9 
1.0 
1.1 
1.0 

.0 

.8 
.9 
.9 
.9 
.9 


1.0 
1.0 
.0 
.8 

.7 

.8 
.0 
1.0 
1.0 
.9 

.8 
.9 
.9 
.9 
1.0 

1.0 
1.0 
.8 
.8 
1.0 

1.0 
.9 
34.0 
(•) 

8.7 

3.7 
3.3 
3.1 
3.8 
3.4 
3.3 


1.9 
1.7 
1.4 
1.3 
1.4 

1.4 
1.4 
1.9 
3.4 
3.4 

3.3 
3.0 
3.0 
2.1 
1.7 

1.5 
1.4 
1.3 
1.3 
1.4 

1.6 
1.8 
3.5 
1.7 
1.8 

1.9 
3.0 
3.0 
3.1 
3.0 
1.0 


1.7 
1.5 
1.5 
1.5 
1.5 

1.4 
1.4 
1.5 
1.4 

3.0 

3.0 
3.9 
3.5 
3.4 
3.4 

3.4 
3.4 
3.3 
3.3 
1.8 

1.5 
1.4 
1.4 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.4 


3.8 
5.1 
3.6 
3.4 
3.3 

3.2 
3.3 
3.3 
3.3 
3.3 


3.3 
3.6 
3.3 

1.6 

1.4 
1.3 
1.4 
1.3 
1.3 

1.3 
1.3 
1.1 
1.1 
1.0 

1.1 
1.1 
1.3 
1.1 
1.2 
1.3 


1.2 
1.2 
1.1 
1.0 
1.1 

1.3 
1.2 
1.2 
1.2 
1.3 

1.1 
1.2 
1.2 
1.2 
1.3 

1.3 
1.2 
1.2 
1.8 
1.3 

1.2 
1.2 
1.2 
1.2 
1.3 

1.3 

1.2 

.5 

.0 

1.0 


1.4 
1.0 
1.3 
1.4 
1.4 
1.5 
1.3 
1.2 
1.3 
1.4 

1.4 
1.4 
1.4 
1.4 
1.3 

1.3 
1.3 
1.3 
1.4 
1.5 

1.5 
1.5 
1.4 
1.2 
1.3 

1.3 

1.7 
1.9 
1.7 
1.6 


•  Oece  not  tmd,  ta  trees  lodged  against  the  gage. 
NoTB.^IeeiireBaat  Jan.  3  to  18  and  Deo.  36  to  31. 

DaUy  diaeharge,  in  eeoond-feet,  of  Big  Blue  River  at  Beatrice,  Nebr.,/cr  1921. 


Day. 

Jan. 

Feb. 

Uar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

1 

365 
365 
336 
365 
365 

335 
335 
30O 
30O 
390 

335 
335 
335 
365 
560 

660 
780 
660 
730 
406 

390 
406 
450 
500 
500 

460 
406 

390 

365 

406 
365 

335 
390 

335 
325 
335 
365 
365 

365 

365 
406 
365 
325 

325 
335 

335 
336 

390 

390 
335 
335 
390 
335 

835 
335 
390 
336 
335 
390 

335 
800 
800 
335 
360 

800 
335 
335 

365 
380 

390 
800 
335 
335 
365 

335 
390 
900 
825 
825 

335 
390 
335 
390 
390 

360 
385 
335 
335 
560 

450 
500 
560 
560 
560 

500 

460 
406 
366 
406 

600 
460 
365 
365 
365 

335 
335 
335 
336 
390 

390 
390 
390 
390 
335 

335 
335 
390 
390 
390 
360 

360 
390 
360 
360 
600 

390 
360 
300 
330 
360 

335 
360 
300 
360 
360 

360 
360 
330 
330 
300 

300 

330 
300 
230 
300 

175 
300 

300 
300 
300 

330 
380 
300 
175 
150 

175 
300 
380 
330 
300 

175 
300 
300 
300 

830 

330 
830 
175 
175 
330 

330 
300 

23. 400 
14,700 
7,080 

3,060 
1,070 
1,480 
1,220 
980 
850 

605 
500 
365 
335 
365 

365 
365 
605 
930 
920 

780 
660 
600 
730 
500 

405 
366 
335 
335 
365 

405 
550 
990 
500 
560 

605 
660 
660 
730 
600 
605 

600 
405 
405 
405 
405 

365 
365 
405 
365 
1,300 

660 
1,300 
990 
930 
930 

980 
930 
780 
780 
560 

406 
365 
365 
325 
390 

325 
335 
335 
335 
365 

3,160 
3,460 

920 
850 

780 
780 
780 
850 
780 

815 

860 

1,060 

1,580 

450 

366 
835 
365 
335 
325 

335 
390 
360 
360 
330 

360 
360 
390 
360 
290 
325 

290 
290 
360 
330 
360 

290 
300 
290 
290 
390 

360 
290 
390 
290 
390 

300 
890 
390 
325 
335 

290 
390 
390 
390 
385 

335 
390 
310 
330 
850 

366 

2 

330 

3 

325 

4 

365 

5 

365 

6 

405 

7 

835 

8 

390 

9 

390 

10 

366 

11 

865 

12 

865 

13 

865 

14 

366 

15 

325 

16 

325 

17 

825 

18 

335 

19 

450 
365 

365 

335 
335 
335 
325 

406 
365 

365 
365 
335 
365 

365 

30 

405 

21 

405 

22 

406 

23 

365 

24 

290 

25 

290 

26 

27 

28.... 

29 

30 

31 

Nont.— Dafly  dbcbarge  determined  from  a  latlng  curve  that  is  fairiy  well  dtOned  below  1,000  seoond- 
iMt;  dte^aige Wteated  Nov.  38  to  30. 
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Monthly  discharge  of  Big  Blue  River  at  Beatrice,  Nebr.,for  1910-11. 


Month. 

Discharge  in  second-feet. 

Rmi-ofl 
(total  in 
acre-feet). 

Accu- 

Iffft'Hfn^im. 

Mlnlm^im. 

Mean. 

racy. 

1910. 
October 

460 
866 
866 

460 

780 

406 

660 

6S0 

600 

22,400 

990 

1,300 

8,460 

860 

406 

290 
290 
260 

361 
823 
810 

826 
416 
382 
816 
876 
260 
1,830 
660 
600 
736 
294 
831 

22,200 
19,200 
19,100 

20.000 
23,000 
20,400 
18,800 
23,100 
14,900 
113,000 
34,400 
33,900 
46,300 
17,500 
20,400 

C. 

November ........T«.r. 

B. 

Deoraiber 

B. 

1911. 
Januftry r... ....... .......r.- 

C. 

Febmaury ....... 

290 
290 
260 
260 
175 
160 
326 
290 
230 
230 

B. 

March... 

B. 

April 

B. 

iiSy.:::::::;::::;:;:::::;:::::::::::::;;:::.:::;:. 

B. 

June. ..........................i.T.t-.,.* 

B. 

July 

C. 

August 

B. 

September 

B. 

October 

C. 

November 

B. 

December 

C. 

The  year 

22,400 

160 

631 

385,000 

Note.— Discharge  Oct.  1  to  14  estimated  at  365  second-feet, 
estimated  at  300  and  276  second-feet,  respectively. 


Discharge  Jan.  1  to  18  and  Dec.  26  to  31 


LITTLE  BLXTE  BIVZR  V£AB  FAIBBUBY,  HEBR. 

Location.~At  highway  bridge  in  sec.  26,  T.  2  N.,  R.  2  E.,  1}  miles  south  of  Fair- 
bury.    Nearest  .tributary  a  small  stream  entering  half  a  mile  above. 

BecordB  available.— May  23,  1908,  to  December  31,  1911. 

Drainage  area. — ^Not  measured. 

Oag«. — Chain  gage;  datum  unchanged. 

Channel. — Shifting. 

Discharge  measurements. — ^Made  from  bridge. 

Winter  flow. — Ice  causes  backwater  for  only  a  short  time  during  the  winter  montba- 

Artificial  control.— The  dam  of  the  Fairbury  Roller  Mills,  located  2  miles  above, 
may  control  the  flow  to  a  certain  extent  during  the  low- water  season,  causing  a 
daily  fluctuation.    The  gage  is  read  once  each  day. 

Diversions. — Prior  to  September  1,  1912,  there  were  approved  diversions  of  180 
second-feet  for  power  from  the  Little  Blue  above  Fairbury.  There  were  none 
below. 

Accuracy. — Estimates  have  been  made  by  indirect  method  for  shifting  channels,  and 
can  be  considered  only  fair. 

Oooperation. — Station  maintained  in  cooperation  with  the  State  engineer,  by  whom 
the  field  data  are  furnished. 

Discharge  measurements  of  Little  Blue  Biver  near  Fairbury ,  Nebr.,  in  1911, 


Date. 

Hydrographer. 

hei^^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

l^St. 

diarge. 

Jan.  28.. 
Mar.  30.. 

June  8. . 

A.A.Dohson 

do 

do 

D.D.Price 

A.B.Price 

Feet. 
8.52 
2.96 
2.99 
3.20 
2.80 

Sec.'fl. 
187 
129 
146 
133 
129 

July  12.. 
Aug.  7. . 
Sept.  16. 
Oct.  31.. 

A.  B.  Price 

do 

do 

do 

2.00 
6.65 
3.50 
8.00 

300 
180 
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DaQy  gage  height,  in  feet,  ofLUtle  Blue  River  nearFairbury,  Nebr.,for  1911. 
[Clark  Hotbart,  oboarvar.] 


Day. 

Jan. 

Fab. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1., 

8.1 
8.3 

3.3 
8.1 
3.0 
8.0 
8.1 

3.1 
3.0 
3.0 
3.0 
3.1 

3.1 
3.0 
3.1 
3.3 
8.1 

3.3 
3.4 
3.4 
3.3 
3.1 

3.1 
3.3 
3.4 
3.4 
3.5 

3.3 
8.1 
3.4 

8.3 
3.6 
3.1 
3.1 
3.0 

8.1 
3.1 
3.1 
3.1 
3.1 

8.0 
3.1 
3.0 
8.0 
8.1 

3.1 
3.0 
3.1 
3.0 
3.0 

3.1 
3.1 
3.0 
3.0 
3.9 

3.0 
3.9 
3.0 
8.0 
2.9 
2.9 

3.0 
3.0 
2.9 
3.0 
3.0 

3.1 
3.9 
3.0 
X9 
3.1 

3.1 
3.0 
3.0 
3.9 
3.0 

3.0 
3.0 
8.0 
3.9 
3.0 

3.9 
3.9 
8.0 
3.9 
3.9 

8.0 
3.0 
3.0 
8.1 
5.5 

4.8 
8.7 
8.3 
3.3 
3.3 

3.3 
3.1 
8.1 
8.9 
3.3 

3.1 
3.1 
3.0 
3.0 
3.1 

3.1 
3.0 
3.0 
3.9 
2.9 

3.0 
3.0 
3.0 
3.0 
2.9 

2.9 
2.9 
2.9 
2.9 
3.0 
8.9 

3.9 
3.8 
3.8 
3.8 
3.0 

3.9 
3.9 
2.8 
2.8 
2.9 

2.8 
2.7 
2.8 
2.7 
2.7 

2.7 
2.7 
2.7 
2.8 
2.8 

2.6 
2.7 
2.7 
2.7 
2.6 

2.3 
2.6 
2.6 
2.5 
2.5 

2.5 
2.4 
2.6 
2.5 
3.4 

3.2 
2.5 
2.4 
2.6 
2.6 

2.7 
2.5 
2.6 
2.7 
2.5 

4.3 
8.5 
3.5 
3.2 
3.6 

3.5 
3.3 
8.2 

8.7 
4.6 

4.4 
4.4 
8.9 
8.4 
3.3 
8.2 

3.2 
3.0 
3.2 
3.1 
3.0 

6.1 
6.4 
4.8 
5.3 
5.0 

4.3 
3.9 
3.7 
3.5 
3.4 

3.3 
3.3 
3.2 
3.7 
6.9 

7.25 

9.20 

6.3 

5.8 

5.2 

4.7 
4.2 
4.0 
3.8 
3.0 
8.6 

3.5 
3.4 
3.3 
3.7 
3.4 

8.8 
3.3 
3.4 
3.3 
4.3 

8.8 
3.2 
3.2 
3.5 
3.5 

8.4 
3.3 
3.2 
3.1 
3.2 

3.2 
3.0 
3.0 
3.0 
3.0 

3.0 
2.9 
3.0 
2.9 
8.2 

9.5 
6.4 
4.1 
3.5 
3.8 

3.3 
3.2 
3.1 
3.1 
3.2 

3.1 
3.1 
3.3 
3.1 
3.0 

8.1 
3.1 
8.0 
3.0 
3.1 

8.1 
2.9 
2.8 
2.9 
8.0 

3.0 
3.1 
3.0 
3.0 
2.9 
3.0 

3.0 
2.9 
3.0 
3.0 
3.0 

3.1 
3.0 
3.0 
2.9 
3.9 

3.0 
3.8 
3.0 
3.9 
3.1 

3.1 
3.3 
3.1 
3.9 
3.0 

3.0 
3.0 
3.0 
3.9 
3.0 

3.9 
3.9 
3.9 
3.0 
2.6 

2.9 

2 

3.0 

3 

3.1 

4 

3.3 

5. 

3.0 

6 

3.0 

7 

3.1 

8 

2.9 

9 

3.6 
3.3 

3.6 
3.7 
8.4 
3.9 
3.4 

3.4 
3.7 
3.5 
8.4 
3.8 

3.3 
3.5 
3.6 
3.4 
3.2 

3.3 
8.3 
8.5 
8.1 
3.4 
3.3 

3.0 

10 

3.1 

11 

3.1 

12 

3.0 

13 

14 

3.0 
3.0 

15 

3.1 

16. 

3.1 

17 

3.0 

18 

3.0 

19 

3.0 

20 

3.1 

21 

3.1 

22 

2.9 

23 

3.0 

24 

3.0 

25 

2.9 

28 

3.0 

27 _. 

28 

3.1 
8.1 

29 

30 

3.1 
8.4 

n 

8.8 

•  IfaTimnm  reading,  9.6. 
Non.— RiTer  froMn  over  Jan.  8  to  8  and  Deo.  80  and  81. 

Daxly  discharge,  in  seamd-feet,  of  Little  Blue  River  near  Fairbury,  Nebr.,for  1911. 


Day. 

Jan. 

Feb. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

100 
180 
190 
190 
190 

200 
190 
100 
180 
180 

190 
170 
190 
180 
200 

200 
215 
200 
180 
190 

190 
190 
190 
180 
190 

180 
180 
180 
190 
150 

Deo. 

1 

126 
135 
144 
153 
102 

171 
180 
188 
195 
150 

180 
310 
165 
350 
165 

166 
310 
180 
166 
135 

150 
180 
195 
165 
135 

135 
135 
180 
140 
180 
150 

150 
140 
130 
130 
140 

140 
130 
130 
130 
140 

140 
130 
140 
150 
140 

165 
180 
180 
ISO 
140 

140 
165 
180 
180 
195 

150 
140 
180 

175 
330 
150 
150 
135 

150 
150 
150 
160 
ISO 

135 
ISO 
135 
135 
150 

150 
135 
ISO 
135 
135 

150 
150 
135 
135 
125 

135 
125 
135 
135 
125 
130 

145 
145 
130 
145 
145 

160 
130 
145 
130 
160 

160 
145 
145 
130 
145 

135 
135 
135 
125 
135 

125 
125 
135 
125 
125 

135 
130 
130 
140 
680 

450 
225 
165 
165 
165 

150 
140 
125 
260 
150 

125 
125 
115 
115 
125 

125 
115 
130 
115 
115 

130 
130 
130 
130 
116 

115 
115 
125 
125 
135 
125 

125 
115 
115 
115 
135 

126 
130 
120 
120 
130 

120 
110 
120 
110 
110 

110 
110 
110 
120 
120 
100 
110 
110 
110 
100 

70 
100 
100 
90 
90 

90 
80 
100 
90 
80 

175 
90 
80 
100 
100 

110 
90 
110 
120 
100 

380 
235 
235 
190 
250 

235 
200 
200 
2,670 
490 

440 
440 
320 
230 
215 
200 

200 
190 
216 
200 
190 

1,140 

1,290 

575 

770 

650 

425 
330 
390 
260 
245 

230 
230 
215 
290 
1,640 

1,840 
3,110 
1,300 
1,040 
770 

580 
430 
380 
330 
290 
290 

290 
270 
250 
320 
370 

350 
350 
370 
360 
470 

360 
325 
260 
300 
800 

285 
270 
255 
240 
255 

255 
230 
230 
230 
230 

230 
220 
230 
220 
255 

3,340 

1,360 

420 

280 

230 

230 
216 
200 
200 
215 

300 
200 
230 
200 
190 

200 
200 
190 
190 
200 

200 
180 
170 
180 
100 

190 
200 
190 
190 
180 
190 

180 

2 

190 

3 

200 

4 

230 

6 

190 

6 

190 

7 

200 

8 

180 

9 

190 

10 

300 

11 

200 

12 

190 

13 

190 

14 

190 

15 

200 

16 

200 

17 

190 

18 

190 

19 

190 

20 

200 

21 

300 

22 

180 

23 

190 

24 

190 

25 

180 

26 

190 

27 

200 

28 

300 

29 

200 

30 

200 

31 

200 

Non.— Daily  diactaarge  determined  from  a  series  of  parallel  rating  curves  and  by  the  indirect  method 
te  shifting  cbumels;  disehaiga  interpolated  for  days  for  which  gage  heights  are  missiiig. 
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Monthly  diicharge  o/LUtUBlue  River  near  Fairhury,  Nebr^^for  1921. 


Month. 

Dtacharge  in  teoond-feet. 

Rmi-ofl 
(total  in 
acr»ltot). 

AecQ- 

Ifaximnm. 

Mtniinnm 

Mean. 

racj. 

jgnuary              ........^tt 

350 

106 

220 

080 

450 

135 

2,670 

3,110 

470 

8,840 

215 

230 

125 
130 
125 

125 
116 
70 
80 
190 
220 
170 
150 
180 

107 
150 
144 
156 
147 
112 
272 
643 
282 
347 
187 
194 

10,300 

8,830 

8,850 

9,280 

9,040 

6,660 

16,700 

89.500 

16,600 

21,300 

11,100 

11,900 

P. 

Ffbnuury .-...--■, 

1). 

Ifffirnh                       

P. 

April 

D. 

fiSy                                                   .  . 

D 

JmS^;:::::::::;;; ::::::::::::::::::::::::::::;: 

D 

July 

D. 

August 

P. 

September 

r. 

October 

r. 

November 

r. 

DeoembeTx .  . 

r. 

Theveer 

3,340 

70 

233 

169,000 

HISCEIiLAKBOXTS  XBASUBSXENTS. 

MieceUaneoue  meantremenU  in  Mieeouri  River  drainage  hann  in  1911. 
Mlaaowrl  Elver  proper. 


Date. 

Stream. 

Tributary  to— 

Locality. 

he^t. 

Di». 
chaise. 

Apr.     7a 

MissourlRlver 

Miaaisslppi 
River. 

i^mumii  City,  Mo , 

FeeL 
*8.85 

48,700 

Upper  Xlnowl  dzaiuic*  bum. 

July    12 

Red  Rode  River 

Beaverhead 
River. 

Twltohell's  ranch  near  Monida, 
Mont. 

140 

Dearborn  Alver  dniuc*  bartn. 

Jan.    16 
Mar.   20 

June    6 


Fish  Creek 

Middle  Fork  Dearborn 

River. 
....do 


Dearborn 

River. 
....do 


.do. 


demons,  Mont.. 
Steams,  Mont... 
do 


13 

36 
94 


Sun  Etver  drainage  baala. 


Oct. 

23 

23 

22 

Mar, 

20 

June 

7 

South  Fork  of  North 
Fork  of  Sun  River. 

North  Fork  of  North 
Fork  of  Sun  River. 

North  Fork  Sun  River. 

DuBray  Creek 


.do. 


North  Fork  of 

Sun  River. 

....do 


Sun  River. . . . 

South  Fork  of 

Sun  River. 

do 


1  mile  above  the  fork  near  Warm 

Springs,  Mont. 
do 


Sun  River  Canyon,  near  Augua- 

te.Mont. 
Hignway  bridge  near  Augusta, 

Mont. 
do 


89.1 
76.58 


137 
127 
316 
30 
141 


May    12 

13 
June  21 


Dupuyer  ditch 

Teton      Cooperative 

canal. 
....do 


Above  Lake  Frances  near  Valier, 

Mont. 
Near  Strabone,  Mont 


.do. 


37 
23 
128 


•  Made  at  Hannibal  Railroad  bridge  near  foot  of  Broadway,  Kansas  City,  Mo.    Measurement  by  G.  L. 
Parker. 

*  St.  Louis  directrix  is  303.3  feet  below  sero  of  the  gage. 
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MuceUaneouM  nuanaremenU  in  Mitiouri  River  drainage  baein  in  iPii—GontiDued. 
JtadtOi  Alvir  dimtauicv  bMlB. 


Dirte. 

Btnun. 

TiilNiteryto- 

LooiOlty. 

iSS^t, 

Dis- 
chaige. 

May     4 

Big  Spring  Cndc 

Judith  RtTtf.. 

Lflwifltown,  Hont 

PHt, 

Sec-fL 
186 

MUk  lUtmt  dimtauig* 


Apr.   U 
May    17 

WolfCiwkditdL 

N«u-  Wolf  Point,  Hoot 

2.10 
2.17 
Z17 

0.00 

do 

1.7 

Jime  15 

do 

L8 

• 

T«llowftoa«  &lvtr  dimtauigo  bMln. 


May   31 

Stpt    6 

Mar.  30 
Not.    8 


Oet  15 
15 
15 
15 

NcT.  8 
4 

Jooo  21 

Oct.    28 


Bast  Bonktar  Rtrw.., 
Bigbom  oand. 


West  Boolder  Rlvw. . . 
Uttte  Wind  River.... 

SageCiesk 


Pope  Agio  BtTW 

Torrey  Creek 

Red  Creek 

Meedow  Creak 

BnU  Lake  Creek 

DivCxeek 

Foboo  Creek. 

Sooth  Fork  of  Paint 

Rock  Creek. 
East  Fork  of  Paint 

Rock  Creek. 
Faint  Rook  Cnek 


Boulder  River. 


Boulder  River. 
Popo  Agio 

River. 
Little    Wind 

River. 

.....do 

.....do 

.....do 

.....do 

.....do 

Wind  River... 
Bighorn  River 
Fatet     Rock 

Creek. 
.....do 


No    Wood 
Creek. 


Near  HoLeod,  Mont 

Near  headgates  near  8L  Xavler, 

Bmffeys,  Mont 

Near  Fort  Washakie,  Wyo 


Fort  Washakie,  Wyo 

Above  month  at  Arapahoe,  Wyo. 

Dubois,  Wyo 

do 

J.  K.  Ranch,  Wyo 

do ....:. 

Crowheart.  Wyo 

8h08honi,Wyo 

Near  Hyattvllle,  Wyo 


.do. 


Below  oonflnenoe  of  Soatheast 
Fork  of  Paint  Rock  Creek, 
Wyo. 


-0.2 
2.0 


1.10 


1&7 
67 

47 
a86.0 

•  lao 

160 

•  25.0 

•  5.0 

•  15.0 

•  30.0 

•  ».0 

•  3.0 

•  lao 

•  lao 

47.7 


White  Bifar  baHB.  South  Dakota. 


Aog.  27 

Keys  Paha  River 

Little  White  River.... 

White  River.. 
do 

See.  34,  T.  88  N.,  R.  26  W 

0.0 

Seo.  23,  T.  41  N.,  R.  20  W 

-  <16 

Platte  River  drainage  ImuIb.5 


Jme  11    Beaver  Creek. 


21 
Inly  12 
Jane  21 
July    2 

20 
Jane  22 

22 
May  20 

21 
Jane  S 

22 
Oct  10 
May  22 
Jane  SI 
July     2 

Oct  10 

Joly  20 

Oct.  10 

May  12 
Jane  26 

Apr.  26 

Jane  14 


....do 

do 

Deer  Creek 

Box  Elder  Creek.... 

do 

La  Prele  Creek 

EDchom  Creek 

Horseshoe  Creek ... . 

do 

do 

Cottonwood  Creek . . 
do. 


Laramie  River.. 

do. 

do. 

do. 

do. 


Honeshoe  Creek ... , 

do 

North  Platte  River.. 

do 

do 

do 


North  Platte 

River. 
....do 

do 

do 

do 

do 


....do 

....do 

....do....... 

....do 

.do. 


....do. 
....do. 
....do. 
....do. 
....do. 
....do. 
....do. 


do. 

do 

KlsBOoriRlve 

do 

do 

do 


Encampment,  Wyo.. 


do , 

do 

Near  Qlenrock,  Wyo., 
Carevhurst,  Wyo .... , 


Near  Ines,  Wyo 

Near  Bona,  Wyo 

Haute  Spur,  near  Olendo,  Wyo. 

do 

do. 


Bad£er,  Wyo. 


X 


Uva.Wyo. 
.00 


.do. 
.do. 
.do. 


Haute  Spur,  Wyo. 

Ca98a,Wyo 

Bridgeport,  Nebr.. 

Henry,' Nebr!!!!!! 
do 


2.00 
1.96 
1.40 


e5.26 
e5.33 
el.  30 
'2.05 


»9 

86.0 

•  .8 
15.0 

•  3.0 

•  3.0 
8.0 
1.0 

15.6 
18.5 
12.0 
«.5 

•  3.0 
12.5 
48.9 

4.7 
10.7 

•  8.0 

•  1.0 

•  2.0 
833 

1,220 

640 

1,220 


•  Diidiarge  eitlmatid. 


5  See  also  p.  238. 


•  Oage  height  Ikom  State  gage. 
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MitcdloMauM  meomtremenU  in  Miuauri  River  drainage  basin  in  idii— Oontiniied. 
PlAtt*  Rtrer  dniBAff*  tMUrin—Ooiitfiiiied. 


Date. 

Stream. 

Tiibutary  to- 

LocaUty. 

Oage 

height. 

Db- 

Jan     10 

North  Fork  of  South 
Platte  River. 

do 

do 

...  .do 

South   Platte 
River. 

do 

do 

do 

South  Platte,  Colo 

02.52 

aL96 

a  1.00 

2.75 

2.00 

i.in 

1.62 
8  2.70 

"^i^ 

Feb.   22 
Mar.    16 
May   10 
Aug.  18 

Nov.    4 
Dec.    16 
Apr.    14 
July   13 
Sept.    8 

8 

do 

do 

do 

29.9 
52.4 
219 

do 

do 

do 

do 

Threemile  Creek 

do 

do 

do 

do 

do 

Geneva  Creek. 
do 

::::;dS:;;;;::::::::::::::::::::: 
:::::d2:::::;:::::::::::::::::::: 

Near  Grant,  Colo 

116 

46.1 
2&S 
1.4 

do 

7.7 

Geneva  Creek . 

North  Fork  of 
South  Platte 
River. 

do 

do 

Gf^nt,  Cok)....            

33.4 

do 

Cmig  Park  Cieek 

do 

Estabrook,  Colo 

33.5 

DitchatCaa8eUs,C<^. 
do 

From    North 
Fork       of 
South  Platte 
River. 

Brandy  Creek 
powerhouse. 

Totolflow 

Cfvmlb,  Colo  . 

Hi 

12 

do 

.6 

do 

111 

.    do 

Waste 

.3 

do 

Water  to  tur- 
bine. 

North  Fork  of 
South  Platte 
River, 
do.  . 

US 

Apr.    13 
14 

Deer  Creek 

Crofisons,  Colo 

»4.0 

..    do 

do 

»S.O 

July     4 

do 

■"■  do 

do 

»5.0 

.do 

do    ... 

do 

*7.0 

14 

:::::do:;::;::::::::::: 

do 

do 

^8.0 

Apr.    14 
Jifly      4 
Apr.    14 

9 

TCll^  r.rAftt 

.do 

Pine  Grove,  Colo 

M.0 

do 

Buffalo  Creek 

do 

.do 

'ij^r  B^iff^toj  no»o. '[ ' 

k5.0 

..do 

do..     .  . 

do ' - 

»iO 

TarryaU  Creek 

Twin  Creek 

Turkey  Creek 

Chicago  Creek 

South   PlatU 
River. 

do 

do 

do 

Robbins  ranch,  near  Jeflereon, 
Colo. 

.05 

4918 
k.2S 

12 

Pine  Grove,  Colo       ' 

6  7.0 

12 

Idaho  Springs,  Colo j 

M.0 

12 

Soda  Creek 

.  .do 

do - 

»iO 

Bept.  23 
23 

North  Fork  of  Clear 

Creek. 
Middle  Fork  of  Clear 

Creek. 
South  Fork  of  Clear 

Creek. 

North  Clear  Creek 

do 

do 

.do 

do 

Clear  Creek... 
do 

Mouth  at  Empire  station,  Colo. . . 

»iao 

Mouth  at  Georgetown,  Colo 

. 

»sao 

23 
Mar.     1 

do 

Forkscreek,  Colo 

b50.0 
bio 

13 

do....I 

25.7 

Jvn^  29 

.    .  do 

do..  .. 

do 

k7.0 

Aug.   12 
Sept.  23 
Nov     8 

do 

do 

do 

...  .do 

do 

do 

65.0 
>6.0 

....do 

.do 

...  .do 

6  8.0 

Dec.    22 

do 

do 

do 

61.0 

"•'  }? 

Roscoe  Creek 

do 

10  miles  above  Golden,  Colo 

0 

Elk  Creek 

....do 

8  miles  above  Golden ,  Colo 

6.5 

13 

Beaver  Creek ..... 

do 

7i  miles  above  Golden,  Colo. 

610 

8^t.  22 
Nov.     8 
8^t.  22 
Dec.   22 

do 

do 

Golden  Creek 

do 

do 

.do 

do 

do 

Golden.  Colo 

0 
6.5 

0 

Clear  Creek 

South    Platte 

River. 
do 

do 

615.0 

Oct.      1 

South  Boulder  Creek . . 

Pine  Cliff,  Colo 

6iao 

1 

do 

Lump  Gulch  Creek. . . . 

Lonetree  Creek 

Crow  Creek 

do 

South  Boulder 

Creek. 
Clear  Creek... 

RoUlnsviUe,  Colo 

615.0 

1 

do 

610 

Apr.     1 

Greeley,  Colo 

61.0 

do - 

Xersflv.  Colo 

0 

a  Ice  conditions. 
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The  following  measurements  of  streams  and  ditches  along  ^orth 
Platte  River  from  the  Wyoming  State  line  to  Kearney,  Nebr.,  were 
made  by  R.  H.  Fletcher  from  September  15  to  October  12,  1911. 
The  capacity  of  the  ditches  was  determined  by  Kutter's  formulas, 
values  of  N= 0.020  to  0.030,  values  of  S- 0.0005  to  0.002.  For 
ditches  that  were  dry  the  value  of  S  was  determined  by  levels  taken 
to  high-water  marks  in  ditches. 

MeaturemenU  of  streams  and  irrigation  ditches  along  North  Platte  River  from.  Wyoming 
State  Une  to  Kearney ^  New.,  in  1911. 


Date. 


stream  or  ditch. 


Oct. 


Sept.  15 
15 
17 
18 
19 
21 
22 
24 
25 
27 
29 
6 
10 
12 

Sept.  16 
27 
27 
28 
28 
28 
28 
14 
14 
14 
15 
16 
17 
15 
16 
17 

16 
17 
17 
18 

18 

18 
18 
19 
19 
19 
19 
19 
20 
20 
20 
22 
20 
21 
21 
21 
23 
23 
23 
24 
24 
25 
25 
25 
25 


North  Platte  River.... 

do 

....do 

.....do 

.....do 

.....do 

....do 

....do 

.....do 

....do 

....do 

....do 

.....do 

do 

Dry  Sheep  Creek 

Bliie  Creek 

do 

Otter  Creek 

lAxiergan  Creek 

Bprinc  or  Sand  Creek.. 

WhitetaU  Creek 

Mitchell  ditch. 

do 

Oering  ditch 

Tii-8tate  ditch 

do 

do 

Ramahom  ditch 

l^oterpriae  ditch 

do7. 


....do 

Winters  Craek  ditch 

Homestead  ditch. 

Central   Irxigation  and  Power 

ditch. 
....do 


Steamboat  ditch 

Castlerock  ditch. 

Minatare  ditch 

Nortli  Fork  Mlnataie  ditch... . . 

Sooth  Fork  Minatare  ditch 

Ninemile  ditch. 

Short  Line  ditch 

Chirnneyrock  ditch 

Alliance  ditch 

Belmont  ditch 

do 

Empire  ditch 

Schemerhom  ditch. 

H.T.Clark  ditch 

Browns  Creek  ditch 

Beerline  ditch. 

Lees  Creek  ditch 

Liscolnlcation  Co.  ditch. 

Tfannah  ffltf-h. 

RuBh  Creek  ditcii 

Wilcox  ditch. 

Spohn  ditch. 

Lyons  dltdi. 

Oahkoah  or  Robinson  Onmaer 
ditdi. 


Location. 


Henry,  Nebr 

Monill.Nebr 

Mitchell,  Nebr 

Scottebluil,  Nebr. . . . 

Minatare.  Nebr 

Bayard,  Nebr 

Bridgeport,  Nebr. . . . 

Liaco,  Nebr 

Oahkoah,  Nebr 

LeweUen,Nebr 

Keystone,  Nebr 

North  PUtte.  Nebr., 
GothenbuTK,  Mehr . . 

Kearney,  Nebr 

Monm,Nebr 

Lewellen,  Nebr 

do. 


LeMoyne,Nebr 

do 

....do 

Keystone,  Nebr 

Henry,  Nebr.  (highway) ... 
Henry,  Nebr.  (bead  gate) . . 

Henry,  Nebr 

do 

Morrill,  Nebr 

Mitchell,  Nebr 

Morrill,  Nebr. 


Morrill,  Nebr.  (head  gate). . . 

Mitchell,  Nebr.  (1  mile  be- 
low head  gate). 

MorriU.Nebr , 

ScotU  Bluff,  Nebr 

....do 

Opposite  Scotta  Bluff,  Nebr. 
(neadnte). 

Oetlng,  Nebr.  (below  wasto- 
wajT). 

Mbiatare,  Nebr 

....do 


....do 

....do 

....do 

....do 

Bayard,  Nobr., 

.do. 

do. 

do. 


Biidgm>ort,Nebr... 

Bayard,  Nebr 

Nortbpart,Nebr... 

do 

....do 

Broadwater,  Nebr.. 

.....do 

Liaco,  Nebr 

.....do 

do 

do 

Oahkoah,  Nebr 

....do... 

.....do 


DIachaxge. 


Seeondrfea. 
1,007 
613 
710 
879 
609 
573 
457 
629 
559 


3,606 

2,408 

1,493 

19 

84 

(mouth)  Dry. 

Eat.  16 

Eat.  4 

Eat.   2 

Eat.  12 

118 

120 

130 

432 

417 

395 

Dry. 


Eat.  20 


Est. 


Abandoned. 
Dry. 

Dry. 

46 
73 
60 

5!^ 

"% 
Dry. 
Dry, 
^y, 
Dry, 

S2 
Dry, 

Dry, 

Dryc 

Dry. 


Capacity. 


Second-feet. 


270 

289 

268 

1,360 

1,053 


75 
328 
118 


213 


118 
210 
178 

92 

58 
238 

41 
143 

99 
266 
133 

23 

67 

Abandoned. 

163 

49 

13 

154 

Abandoned. 

36 
Abandoned. 

36 
Abandoned. 

81 
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MtanareiMitU  of  streams  and  irriaaiion  ditches  along  North  PlaUe  River  from  Wyomiii§ 
State  line  to  Kearney,  Nebr,,  in  1911 — Continued. 


Date. 

Stream  or  ditch. 

Location. 

DischaiBB. 

C^Mcity. 

25 

Qynr  dltsh 

(MbkoshfNebr 

^7 
Dnr. 

SS- 

Dry. 

Eau!2 
Est.  2 

22- 

83 
Dry. 

82 

26 

Roberts  or  Ifidland  ditch 

do. .'. 

TtSSSJ: 

26 

Owliind  ditrh 

do 

26 

n^iiOinAllditfth 

do 

Ab*ndim<* 

26 

Siimal  Bltiff  ditch 

do 

28 

RoUxis-WUliams  ditch 

Lewellen,  Nebr 

Abiiidfm^ 

26 

do 

n 

27 

Vimoe-OiT'^i^Ah 

.do  ... 

17 

2S 

Hdcomb  ditch. 

Meyerw-Phdas  ditch 

Fflrnstrom  or  Nlsspcm  ditch ..... 

LeMoyne.Nebr 

Abiiid<»«i 

28 

UftTtifi'  N^hr. . 

28 

do.' 

Abandoned. 

29 

Southerland  or  Paxton  ditch. . . 

Sheridan  or  Wilson  ditch. 

South  Side  ditch 

North  Platte  or  old  ditch  canal. 
Hni»ii^y4Ur<^>)... 

Keystone,  Nebr 

29 

Sarben,  1/ebr. 

Abandoieii. 

Oct.     1 

AbandfP«i 

1 

do .' 

1» 

1 

do 

FuncafiadtT. 

2 

Fannera-Merchants  or  Subur- 
ban ditoh. 

OothenbuxK  ditch 

Farmers  and  Henhanta  ditch . . 
Kearney  ditch 

Herahey.Nebr 

^^li 

9 

Brady,  Nebr 

ass 

11 

Cosad.  Nebr 

30S 

12 

ir^^nriMy,  NA^r 

w 

Bine  Creek  dltehes. 


Sept.  27 
27 
27 


Ramsey' ditch 

Equitable,  etc.,  ditch 

Iowa  Improvement  Irrigation 

ditch. 
Meeker  or  Graf  ditch 


Leweilen,  Nebr. 

....do 

....do 


.do.. 


Est.   7 

86 

Aboot  2 


Est  73 
FnllouadtT^ 

FuUoapadty. 
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diBchaige,  daily 41 

discharge,  monthly 43 

g^ebe^ht 41 

AlUla  Irrigation  ditch  atr- 
LeweUen,  Nebr.: 

discharge 3fi0 

AlUaaoe  ditch  at— 
Bayard,  Nebr.: 

diseharse 349 

Aliada,Mont, 

Little  Miasonri  Riv«r  near: 
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American  Fork  near— 
Hariowton,  Mont.: 

description 112 

dteharge 113 

discharge,  daily 113 

discharge,  monthly 113 

gagehalght 113 

Appropriation  of  water,  laws  for 19-34 

Appropriations,  amount  of 9 

AnpehoOjWyo., 

Littls  Wind  River  above: 

deeoription ^..  187 

dMiarge 187 

disctiaigeydaOy 188 

disctiaige,  monthly 188 

gi«eb«Wht 187 


Arapahoe,  Wya— Contlmied. 

Uttle  Wind  River  below:  Page. 

description... 180 

dlKfaarge 189 

diKharge,  dafly 100 

discharge,  monthly 190 

gage  height 189 

Pqpo  Agie  River  at: 

diKharge 347 

Arkins,  Colo., 

Big  Thoi^ison  Creek  near: 

description. 337-328 

diKharge 328 

dinhargCy  dafly 338 

diKharge,  monthly 329 

gagehelght 328 

ArUngtoo,  Wyo., 

Rock  Creek  near: 

desor4>tion 384 

discharge 384 

diKharge,  dafly 306 

diKharge,  monthly 360 

•     fsgahelght 386 

Augusta,  Moot, 

Du  Bray  Creek  near: 

discharge 346 

Ford  Creek  neer: 

description 79 

diKharge 79 

diKharge,dafly 80 

discbarge,  monthly 81 

gagehelght 7»-80 

North  Fork  of  Sun  River  near: 

description 71-73 

discharge 73,340 

discharge,  dafly 73 

diKharge,  monthly 73 

gagehelght 73 

Smith  creek  near: 

description 81 

dischaige 81 

discharge,  dafly 83 

discharge,  monthly 83 

gagehelght 83 

South  Fork  of  Sun  River  at: 

description 77 

discharge 77 

diKharge,  dafly 78 

discbarge,  monthly 79 

gagehelght 77-78 

Wfllow  Cntk  neer: 

description 76-70 

discharge 78 

discharge,  dafly 70 

diKharge,  monthly 77 

gage  height 78 

Authority  for  work 9-10 

351 
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B. 
Badger,  Wyo,,  Page. 

Cottonwood  Creek  at: 

discharge 347 

Badger  Creek  near- 
Family,  Mont.: 

description 87 

discbarge 87 

discharge,  dally 88 

discharge,  monthly 89 

gage  height 88 

Barratts,  Mont., 

Beaverhead  River  at: 

description 30 

discharge 30 

discharge,  dally.... 31 

discharge,  monthly 32 

gage  height 31 

Bayard,  Nebr., 

Alllanoe  ditch  at: 

discharge 349 

Belmont  ditcha  t: 

discharge 349 

Chlmneyrock  ditch  at: 

discharge 349 

Empire  ditch  at: 

discharge 349 

North  Platte  River  at: 

discharge 349 

ShorUfaie  ditch  at: 

discharge 349 

Beatrice,  Nebr., 

Big  Blue  River  at: 

description 342 

discharge 342 

discharge,  daUy 342,343 

discharge,  monthly 344 

gageheight 342-343 

Beaver  Creek  at  or  near— 

Encampment,  Wyo.: 

discharge 347 

Golden,  Colo.: 

discharge 348 

Saoo,  Mont.: 

description 129-130 

discharge 130 

discharge,  daUy 131 

gageheight 130 

Beaver  Creek  overflow  neai^ 

Bowdoin,  Mont.: 

description 131 

discharge 131 

gageheight 132 

Beaverhead  River  at^ 

Barratts,  Mont.: 

descriptloa 30 

discharge 30 

discharge,  dally 31 

discharge,  monthly 32 

gageheight 31 

Beebe,J.  C.,workof 18 

Beerline  ditch  at- 

Broadwater,  Nebr.: 

discharge 349 

Belmont  ditch  at~ 

Bayard,  Kebr.: 

discharge 349 

Bridgeport,  Nebr.: 

discharge 349 


Big  Blue  River  at— 

Beatrice,  Nebr.:  Page. 

description 342 

discharge 342 

discharge,  dally 342,343 

discharge,  monthly 344 

gageheight 342-343 

Big  Creek  near— 

Downington,  Wyo.: 

description 250 

discharge 250 

gageheight 250 

Bighole  River  near— 

Dewey,  Mont.: 

description 38 

discharge 38 

discharge,  daily 39 

discharge,  monthly 40 

gageheight 39 

Bighorn  canal  near^ 

St.  Xavier,  Mont.: 

discharge 347 

Bighorn  River  at  or  near— 

Hardin,  Mont.: 

description 183 

dlscfauige 182 

discharge,  dally 183 

discharge,  naonthly 184 

gageheight 183 

ThermopoUs,  Wyo.: 

description 180 

discharge 180 

dischaige,  daUy 181 

dischaiige,  monthly 183 

gageheight 181 

Big  Mu44y  Creek  near— 

Culbertson,  Mont.: 

description 148 

discharge 148 

dischaige,  daQy 140 

disdiarge,  monthly 149 

gageheight 148 

Big  Spring  Creek  at— 

Lewiston,  Mont.: 

discharge 347 

Big  Thompson  Creek  near— 

Ar  kins,  Colo.: 

description 327-338 

discharge 338 

discharge,  daily 338 

dischaige,  monthly 339 

gageheight 338 

Big  Timber,  Mont., 

North  Fork  of  Big  Timber  Greek  near: 

description 157 

discharge 157 

discharge,  dafly 158 

discharge,  monthly 158 

gageheight 157 

South  Fork  of  Big  Timber  Creek  near: 

description 15» 

discharge 159 

discharge,  daily 1* 

discharge,  monthly 1^ 

gageheight J5» 

Birch  Creek  near— 

Dupuyer,  Mont.: 

description W 

discaiaige « 
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Binfa  Cntk  near-Cootiiiiwd. 

Dainjw,  Moot.— Gontinoed.  Pace. 

disduise^daOy 02 

dbciiaisef  monthly 93 

fiCebright 93 

Bxiid80|yC|  If  out., 

Scwnmfle  Greek  at: 

dneripttoii 58 

diMfaufB 58 

dnduirKe,  dafly W 

diMhaife,  monthly fiO 

fi«ebaiKht 58 

nnaawkat— 

LevcDBD,  Nflbr.: 

diadiaise 340 

Boiia,Wyo., 

EUchoni  Greek  hmt: 

dJOTMUige. 347 

Bflnaiwa,  Wyo., 

No  Wood  Biver  at: 

daeripftkm 105 

dJOTMUige. 105 

dfsdiarge,  daily 108 

dJschacse,  monthly 106 

gi«ehei^t 105 

F&int  Rock  Ckeek  sear: 

descriptioo 100 

disohaiye 100 

discfaaise,  daay 900 

discfaaisay  monthly aoi 

gagebeight 200 

Botwick^Nebr., 

RepabUcan  RiTer  at: 

description 330-340 

dladuuge 340 

di8diaige,dafly 340 

dJachaige,  monthly 340 

g^ebelgbt 340 

Bodder  Creek  at— 

OiodeU^Colo.: 

deseripUoD. 321-323 

discfaaige 822 

dbefaaige^daay 323 

discfaaige,  monthly 323 

gageboigbt 322 

Boulder  River  near- 
Contact,  Mont.: 

description 161 

diaohaige 161 

disebaige,  daQy 162 

discharge,  monthly 163 

gagebeigfat 161 

BooUer  River,  West  Fork,  at- 

lfcLeod,Mont.: 

desoriptioD 163 

discfaaige 163 

disdiaige,daay 164 

discfaaige,  monthly 164 

gagebeight 163 

Bovdoin,  Mont., 

Beaver  Creek  overflow  near: 

description 131 

discfaaige 181 

g^ebeight 132 

8173**— W8F  306—14 ^23 


BozeMer  Greek  i 

Gareybuist,  Wye.:  Page. 

description 386 

disdharge 988,847 

discharge,  daay 380 

discfaarge,  monthly 380 

gi«ebdght 388 

Brady,  Nebr., 

Qotbenbnig  ditch  at: 

discharge 860 

Bridgeport,  Nebr., 

Belmont  ditch  at: 

discharge 849 

North  Platte  River  at: 

diaobarge 347,849 

Broadwater,  Nebr., 

BeerUne  ditch  at: 

discbaige 849 

Lees  Creek  ditch  at: 

discharge 849 

Broncho,  N.  Dak., 

LitUe  Knife  River  near: 

dflserlptlon 334-335 

discbarge 235 

discharge,  daily 326 

discharge,  monthly 236 

gagebeight 225 

Browning,  ICont., 

North  Fork  of  MOk  River  near: 

description 136 

discharge 126 

gagebeight 137 

Soath  Fork  of  Kllk  River  near: 

description 117-118 

discharge 118 

.  discharge,  daily 110 

discharge,  monthly 110 

gagebeight 118 

Browns  Creek  ditch  at— 

Northport.Nebr.: 

discharge 340 

Bmfleys,  ICont., 

West  Boulder  River  at: 

discharge 847 

Brush  Creek  near- 
Saratoga,  Wyo.: 

description 368 

discharge 963 

discbarge,  daily 354 

discharge,  monthly 254 

gageliUgbt 25» 

BnfKalo,  Colo., 

Buflalo  Creek  near: 

discharge 848 

Buflalo,  Wyo.: 

Clear  Creek  at: 

description 221 

discharge 331 

dtaeharge,  dally 223 

discharge,  monthly 222 

gagebeight 221 

Clear  Creek  near: 

description 230 

discharge 220 

gagebel^t 220 
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BuU  Lake  Greek  at—  Pace. 

I.  K.  Ranch,  Wyo.: 

discharge 347 

C. 

Cachtf  I^a  Poudre  River  near— 
Elkhom,Colo.: 

description 329 

discharge 329-330 

discharge,  daily 331 

discharge,  monthly 332 

gage  height 331 

Fort  Collins,  Colo.: 

description 832 

discharge 332-333 

discharge,  daily 334 

discharge,  monthly 334 

gage  height 333 

Fort  Collins,  Colo,  (at  mouth  of  canyon): 

description 334-335 

discharge 335 

discharge,  daily 336 

discharge,  monthly 336 

gage  height 335 

Cannonball  River  near- 
Stevenson,  N.  Dak.: 

description 228 

discharge 229 

gage  height 229 

Canyon  Creek,  Mont., 

Little  Prickly  Pear  Creek  near: 

description 62 

discharge 62 

discharge,  daily 63 

discharge,  monthly 63 

gage  height 62 

Carey  Act  projects,  administration  of. 23-24 

Careyhurst,  Wyo., 

Boxelder  Creek  near: 

description 268 

discharge 268,347 

discharge,  daily 269 

discharge,  monthly 2G9 

gage  height 268 

Cameyville,  Wyo., 
Tongue  River  at: 

description 212 

disoharge 212 

discharge,  daily 213 

discharge,  monthly 213 

gage  height \ 212 

Cascade,  Mont., 
Missouri  River  at: 

description.. 36 

discharge 36 

discharge,  daily —  37 

discharge,  monthly 37 

gage  height 36 

Caasa,  Wyo., 

Horseshoe  Creek  at: 

discharge 347 

Cassels,  Colo., 
ditches  at: 

discharge 348 

North  Fork  of  South  Platte  River  at: 

description 306-307 

dischtfge 307 


Caasells,  Colo.— Continued.  Page. 

North  Fork  of  South  Platte  River  atr- 
Continued. 

discharge,  daily 308 

discbarge,  monthly 306 

gage  height 307 

Castlerock  ditch  at— 

Minatare,  Nebr.: 

discbarge 3« 

Central  Irrigation  and  Power  ditch  near— 

Gering,  Nebr.: 

discharge 319 

Soottsbluir,  Nebr.: 

discharge 3fl 

Chandler,  £.  F.,  work  of IS 

Checkerboard  Creek  near— 

Delpine,  Mont.: 

description 108 

discharge 108 

discharge,  daily IQB 

discharge,  monthly 109 

gage  height 108 

Chicago  Creek  at— 

Idaho  Springs,  Cdo.: 

discharge 3« 

Chinmeyrock  ditch  at— 

Bayard,  Nebr.: 

disdiarge MB 

Chinook,  Mont., 

Cook  canal  near: 

description 136 

discharge 136 

discharge,  daily 136 

discharge,  monthly 137 

gage  height 136 

Fort  Belknap  canal  near: 

description 141 

discharge ui 

discharge,  daUy M2 

discharge,  monthly H2 

gage  height 142 

Mathewson  canal  near: 

description 137 

discharge 137 

discharge,  daily 138 

discharge,  monthly 13S 

gage  height 138 

North  Fork  of  Milk  River  near: 

description 127 

dischar^ 128 

discharge,  daQy 129 

discharge,  monthly 129 

gageheiglit 128 

Paradise  Valley  canal  near: 

description 134 

disdiarge 135 

discharge,  daily 135 

discharge,  monthly 135 

gageheight 135 

Choteau,  Mont., 

Deep  Creek  near: 

description lOO 

discharge 100 

discharge,  daily Wl 

discharge,  monthly 101 

gageheight 100 

Christiansen,  £.  O.,  work  of « 
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Chugwator  Creek  »t— 

Clmgwater,  Wyo.:  Page. 

descrip^ioD 28D-281 

discharge 281 

gage  height 281 

Qancy,  Mont., 

Lump  Gulch  Creek  near: 

deaeripUoD 53-54 

diachaige 54 

discharge,  daOj 55 

discharge,  montlily 5S 

gageheight 54 

TrkMy  Pear  Creek  near: 

description 50 

discdiarge 50 

discharge,  dafly 51 

diacfaai|;e,  monthly 51 

gage  height 50 

Clark  (H.T.)  ditch  at— 

Northport,  Nebr.: 

discharge 84© 

Clark  Fork  at— 

FrombeiKf  Mont.: 

description 1 72 

discharge 172 

discbarge,  daay 173 

discharge,  monthly 173 

gage  height 172 

Clear  Creek  (Colo.)  at— 

Empire  Station,  Colo.: 

discharge ^ 

Forkscreek,  Colo.: 

docr^tion 318 

discharge 318 

discharge,  dally 3W 

discharge,  monthly 319 

gageheight 318 

Qeoigetown,  Colo.: 

discharge 348 

Oolden,Colo.: 

discharge 348 

Idaho  Springs,  Colo.: 

description 316 

diachaige 316 

dischtfge,  dafly 317 

gageheight 317 

Clear  CVeek  (Wyo.)  at  or  near- 
Cat)  BuilUo,  Wyo.: 

descrtptiOD 221 

discharge 221 

discharge,  daily 222 

discliarge,  monthly 223 

gageheight 221 

(near)  Buffalo,  Wyo.: 

deacription 220 

discliarge 220 

gageheight 220 

ClemoDSyMont.: 

Dearborn  Riyer  near: 

description 67-68 

discharge 68 

diachaivat  <l<^y ^ 

discharge,  monthly 69 

gageheight 68 

FaDs  Creek  near: 

deacription 70 

dinhaige 70 


Clemoos,  Mont.— Continned. 

Falls  Creek  near— Continued.  ■  Page. 

discharge,  daily 71 

discharge,  monthly 71 

gageheight 70 

Fish  Creek  at: 

discharge 346 

Cobum,  Mont., 

Pryor  Oeek  near: 

description 174 

discharge 174 

gageheight 174 

Colorado,  cooperation  of 17-18 

water  lawsof 19-20,21-22,23,24 

Columbus,  Nebr.: 

Loup  River  at: 

deseriptfon 326-^27 

discbarge 837 

gageheight 327 

Platte  Riyer  near: 

description 247 

disohaige 247 

gageheight 248 

Como,  Colo., 

Tarryall  Creek  near: 

description 209-M 

dischiurge 80( 

gage  height 800 

Contact,  Mont., 

Boulder  River  near: 

description 161 

discharge 161 

discharge,  daOy 162 

discharge,  monthly 162 

gageheight 161 

Cook  canal  near- 
Chinook,  Mont.: 

description 136 

discharge 136 

discharge,  daily 136 

discbarge,  monthly 137 

gageheight 136 

Cooperation,  credK  for 10,17-18 

Corbettdam,  Wyo., 

Corbett  tunnel  at: 

discharge,  daily 209 

discharge,  monthly 209 

Shoshone  River  at: 

descriptkni 207 

discharge 207 

discharge,  daily 206 

discbarge,  monthly 209 

gageheight 206 

Conrln  Springs,  Mont., 

Yellowstone  River  at: 

description 160 

discharge 150 

discharge,  dafly 150,151 

discbarge,  monthly 162 

gageheight 150-151 

Cottonwood  Creek  at— 

Badger,  Wyo.: 

discharge 347 

Cow  Creek  near- 
Saratoga,  Wyo.: 

description 256-257 

diaohtfge 267 


Digitized  by 


Google 


356 


INDEX. 


Cow  Creek  near— Contlnaed. 

Saratoga,  Wyo.— Continaed.  Page. 

discharge,  daily 257 

discharge,  manthly 358 

gage  height 257 

Cocad,  Nebr., 

Faimers-Merohants  ditch  at: 

discharge 360 

Craig  Park  Creek  at^- 
E8tabrook,C6Lo.: 

discharge 348 

CrossoDs,  Colo., 
Deer  Creek  at: 

discharge 348 

Crow  Agency,  Wyo., 

Little  Bi^om  River  near: 

desoription 207 

discharge 207 

Ciow  Creek  at— 
Kersey,  Colo.: 

discharge 348 

Crowheart,  Wyo., 
Dry  Creek  at: 

discharge 347 

ColbertsoD,  Mont., 

Big  Muddy  Creek  near: 

desoription 148 

discharge 148 

discharge,  daily 149 

discharge,  manthly 140 

gage  height 148 

Current  meters,  views  of 17 

Catbank  Creek  at— 
Cutbank,  Mont.: 

description 89 

discharge 80 

discharge,  daily 90 

discharge,  monthly 91 

gageheight 90 

D. 

Data,  explanation  of. 14-16 

Dayton,  Wyo., 

Tangne  River  near: 

description 211 

discharge 211 

gageheight 211 

Deadman  Creek  near— 
Marysville,  Mont.: 

description 04 

discharge 64 

discharge,  daily 64 

discharge,  monthly 65 

gageheight 64 

Dean,  H.  J.,  work  of 18 

Dearborn  River  basin: 

misceUaneoos  measurements 346 

,  streamflow 67-71 

Dearborn  River  near- 
demons,  Mont.: 

description 67-68 

discharge 68 

discharge,  daily 69 

discharge,  monthly 69 

gageheight 68 

Monida,  Mont.: 

discOiarge 346 


Dearborn  River,  Middle  Foik,  at— 

Steams,  Mont:  FagB- 

disdiarge 346 

Deep  Creek  near— 
ChoteaUyMont.: 

description 109 

discharge 100 

discharge,  daily 101 

discharge,  monthly 101 

gageheight 100 

Townsend,  Mont.: 

description 48-49 

discharge 49 

gageheight 49 

Deer  Creek  (Colo.)  at^ 
Crossons,  Colo.: 

discharge 348 

Deer  Creek  (Wyo.)  near— 
Glenrock,Wyo.: 

discharge 347 

Definition  of  terms 13 

Delplne,  Mont., 

Checkerboard  Creek  near: 

description 106 

discharge 106 

discharge,  daily 109 

discharge,  monthly 109 

gageheight 108 

North  Fork  of  Musselsheli  Rivw  near: 

description 103 

discharge 108 

discharge,  daily 108 

discharge,  monthly 108 

gageheight 101 

Denver,  Colo., 

South  Platte  River  at: 

description 282 

discharge 203 

discharge,  daily 293 

discharge,  monthly 294 

gageheight 293-298 

Dewey,  Mont., 

Bii^ioie  River  near: 

deecription 38 

discharge 38 

discharge,  daily 39 

discharge,  monthly 40 

gageheight 39 

Discharge,  tables  of,  explanation  of 15 

Dobeon,  A.  A.,  work  of. 18 

Downixigton,  Wyo., 
Big  Creek  near: 

description 350 

discharge 2S0 

gageheight 2» 

Dry  Creek  at— 

Crowheart,  Wyo.: 

discharge 847 

Dry  Sheep  Creek  at— 
Morrill,  Nebr.: 

discharge 349 

Dubois,  Wyo., 
Horse  Creek  at: 

desoription 185 

discharge 188 

gageheight 188 
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Dabdiy  Wyo.^-Ooiitiiiosd. 

Bed  Creek  St:  Page, 

dieeharse ^ 847 

Torrey  Creek  »t: 

disdMrga 847 

Warm  Sprixigs  Creek  near: 

description 184 

disdiargB 184 

Csesheisht 185 

Wind  Ri^er  at: 

descriptkn 177 

dlsehsiss 177 

gagsheiglit 177-178 

DoQk  Lake  Creek  nesr- 

<taant,Colo.: 

desoriptkn ai3-«14 

diaehsfgB 814 

gagehelclit 814 

Dupuyer,  Mont.* 

Blfoh  Creek  near: 

descrlptkm 91 

disdiarsB 91 

dlsehsrsSy  dally 02 

discbsrge,  monthly 08 

gagehelcht 93 

Dupuyar  Creek  st; 

description 08 

discbsrge 08 

dischafVB,daay 04 

disoharse,  monUily 05 

gagebeiilit 94 

Dupuyet  ditcb  near^ 

Vdler^Mont.: 

dlseharse 846 


Bart  BoaUar  Creek  near— 
MoLeod^Mont.: 

dIflcliarSB 847 

E«t  Helena,  Moat., 

Prickly  Pear  Cieek,  Mont: 

dncription 51-63 

disebaise 53 

disebaiseydaUy 58 

diaduvge,  monthly 58 

sagebelght 53 

Sboer,  George,  work  of. 18 

Ekiorado  Springs,  Cok>., 
Sootii  Bocdder  Creek  at: 

dBflcriptkm 836 

dlacfaargB 326 

dJacharga,  daily 327 

dlacfaargB,  monthly 327 

gagehelght 826 

Elk  Greek  at  or  near— 
Qolden,Colo.: 

dlacfaargB 848 

Pine  Orove,  Colo.: 

disefaarge 348 

Elkhain,Colo., 

Cadie  La  Poodie  RiTcr  near: 

description 330 

diBObaige 330^830 

diBObaige,  daily. 331 

disdiaige,  monthly 333 

9«ebs%ht 831 


EUdiom  Creek  near— 

Bona,Wyo.:  Page. 

diflohaige 347 

Elkhom  River  at— 
Waterioo,  Nebr.: 

deeorlptton 838 

dJaoharge 838 

diflohaige,  daily 339 

dJachaige,  monthly 399 

gBgeheight 838 

Empire  diteh  at— 
Bayard,  Nebr.: 

dJadutfge 840 

Empire  station,  Colo., 
Clear  Creek  at: 

discharge 848 

Enoampment,  Wjo., 
Beaver  Creek  at: 

dJschaige 847 

Enoampment  River  at— 
Enoampment,  Wyo.: 

descriptton 354-2S6 

dischsige f. 266 

dischsige,  daOy 266 

disofaarge,  monthly 266 

gagehelght 256 

E<initahleditdiat- 
LeweOen,  Nebr.: 

disohaige 360 

Eqoivalents,  convenient,  list  of. 13-14 

Estabiook,  Colo., 

Craig  Park  Creek  at: 

disohaige 348 

P. 
Fairbory,Nebr., 

Little  Bine  River  near: 

descriptton 344 

dischsige 844 

dischsige,  dafly 846 

dischazge,  montlily 846 

gagehelght 846 

Fataplay,  Colo., 

Middle  Fork  of  Sooth  Platte  River  at: 

description 283 

discharge 383 

gagehelght 383 

Falls  Creek  near— 

Clemens,  Mont.: 

description 70 

dischsrge 70 

discharge,  daay 71 

discharge,  monthly 71 

gagehelght 70 

FamUy,  Mont., 

Badger  Creek  near: 

descriptton 87 

discharge 87 

discharge,  dally 88 

discharge,  monthly 80 

gagehelght 88 

Two  Medicine  Creek  near: 

descriptton 86 

discharge 86 

discharge,  dally 80 

discharge,  monthly 87 

gi«eheight 86 
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Fanii«n-lC«rdiant8  ditoli  at— 

Cosad,  Nebr.:  Page. 

discharge 3fiO 

Herahey,  Nebr.: 

discharge 850 

Ferxistrom  ditch  at— 
Martin,  Nebr.: 

dischaige 350 

Field  data,  accuracy  of 16-1 7 

Filmore,  Wyo., 

Little  Laramie  River  near: 

description 277 

discharge 277 

discharge,  daily 278 

discharge,  monthly 278 

gage  height 278 

Fish  Creek  at^ 
demons,  Mont.: 

discharge 346 

FtatwCIlow  Creek  near— 
FlatwiUow,  Mont.: 

description IW 

dischaig». 116 

dischaige,  dally 117 

discharge,  monthly 117 

gage  height 118 

Fletcber,R.H.,workof. 18 

Ford  Cxeek  near— 
Augusta,  Mont.: 

description 79 

discharge 79 

discharge,  dally 80 

discharge,  monthly 81 

gage  height 79-80 

Fockaoreek,  Colo., 
Qear  Creek  at: 

description 818 

discharge 318 

discharge,  daily 319 

discharge,  monthly 316 

gage  height 318 

North  Creek  at: 

discharge 348 

Fort  Belknap  canal  near- 
Chinook,  Mont.: 

description 1 41 

discharge 141 

discharge,  daOy 142 

discharge,  monthly 142 

gage  height 142 

Fort  Benton,  Mont., 
Missouri  River  at: 

description 38 

discharge 38 

Fort  Collins,  Colo., 

Cache  La  Poudre  River  near: 

description 332 

discharge 332-333 

discharge,  daily 834 

discharge,  monthly 834 

gage  height 333 

Cache  La  Poudre  River  (at  mouth  of  can- 
yon) near: 

descriptkm 334-835 

discharge 835 

discharge,  daily 836 

discharge,  monthly 836 

gagebeight 835 


Fort  Washakie,  Wyo., 

Little  Wind  River  near:  Page. 

discharge 347 

Sage  Creek  at: 

discharge 347 

Fraser,  Mont., 

Little  Porcupine  Creek  near: 

description 143 

discharge 143 

discharge,  daOy 143 

discharge,  monthly 144 

gage  height 143 

Freeman,  W.  B.,  work  of 18 

French,  Wyo., 

French  Creek  near: 

descrlpUon 251 

dischttge 251 

discharge,  daily 252 

discharge,  monthly 252 

gageheight 252 

MuUen  Creek  near: 

description 250-251 

discharge 251 

gageheight 251 

Fromberg,  Mont., 
Clark  Fork  at— 

description 172 

discharge 172 

discharge,  daily 173 

discharge,  monthly 173 

gageheight 172 

0. 

Gage  heights,  table  of,  explanation  of. 14-15 

Oaglng  stations,  views  of 16 

Geneva  Creek  at  or  near^ 
Grant,  Colo.: 

description 312 

discharge 312,348 

gageheight 312 

Grant,  Colo,  (above  Jackwhacker  Creek): 

description 309 

discharge 300 

gageheifi^t 300 

Grant,  Colo,  (at  old  Geneva  smelter): 

description 300 

discharge 309 

gageheight 310 

Grant,  Colo,  (at  BuUivan's  ranch): 

description 310 

discharge 310 

discharge,  daily 311 

discharge,  monthly 312 

gageheight 311 

Creorgetown,  Colo., 
Clear  Creek  at: 

discharge 348 

Gerlng,  Nebr.: 

Central  irrigatton  and  power  ditch  at: 

discharge 349 

Gerlng  ditch  at— 
Henry,  Nebr.: 

discharge 349 

Olendive,  Colo., 

Laramie  River  at: 

description 209-270 

discharge 270 

discharge,  daily 270-271 
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OlflDdlre,  Colo.-<>ontinoed. 

Taramte  River  at^-CoDtinaed.  Page. 

discharge,  monthly 271 

gagehelght 270 

Glendo,  Wyo., 

Honeshoe  Creek  near: 

dlscfaaige 347 

Qlenrock,  Wyo., 

Deer  Craek  near: 

dlM^uttge 347 

Golden,  Coio., 

Beaver  Creek  near: 

discharge 348 

Clear  Creek  at: 

discharge 348 

Elk  Creek  near: 

discharge 348 

Golden  Creek  at: 

discharge 848 

RoBOoe  Creek  near: 

discharge 348 

Goose  Creek  atr— 

Sheridan,  Wyo.: 

descitption 213 

discharge 214 

discharge,  dally 214 

discharge,  monthly 215 

gage  height 214 

Gothenborg,  Nebr., 

North  Platte  River  at: 

discharge 340 

Gothenburg  ditch  at— 

Brady,  Nebr.: 

disdiarge 850 

Gnnd  River  near— 

Wakpala,  S.  Dak.: 

description 230 

discharge 230 

Giand  River,  North  Branch,  at— 

Haley,  N.  Dak.: 

description 230 

discharge .230 

Giant,  Colo., 

Doke  Lake  Creek  near: 

description 313-^4 

discharge 314 

gageheight 314 

Geneva  Creek  at: 

description 312 

discharge 312,348 

gageheight 312 

Geneva  Creek  near  (above  Jackwhacker 
Creek): 

de8cr4>tion 800 

discharge 80» 

gageheight 309 

Geneva  Creek  near  (at  old  Geneva  smel- 
ter): 

description 309 

discharge 309 

gageheight 310 

Geneva  Cr«ek  near  (at  Sullivan's  ranch): 

description 310 

discbarge 310 

discharge,  dafly 311 

discharge,  monthly 312 

gageheight 311 


Grant,  Colo.— Continued. 

North  Fork  of  South  Platte  River  at:       Page. 

descriptkm 305 

discharge 806 

discharge,  daily 306 

discharge,  monthly 806 

gageheight 305 

Scott  Oomer  Creek  near: 

description 814 

discharge 314 

discharge,  daily 815 

discharge,  monthly 316 

gageheight 315 

Smelter  Creek  near: 

description 313 

discharge 313 

gageheight 313 

ThreemHe  Creek  near: 

discharge 348 

Gray,  G.  A.,workor 18 

Greeley,  Cok>., 

Lonetree  CSrcek  at: 

discharge 348 

GreybuU  River  near— 

Meeteetse,  Wyo.: 

description 201 

discharge 201 

discharge,  daily 208 

discharge,  monthly 208 

gageheight 208 

Gyger  ditch  atr- 

Oshkosh,  Nebr.: 

discharge 350 

H. 
Haley,  N.  Dak., 

North  Branch  of  Grand  River  at: 

description 230 

dischMge 230 

Haimah  ditch  at— 
Liwo,Nebr.: 

discharge 840 

Hardin,  Mont., 

Bi^iom  River  near: 

description 182 

discharge 182 

discharge,  daily 188 

dtocharge,  monthly 184 

gageheight 183 

Harlem,  Mont., 

Agency  ditch  near: 

deecription 140 

discharge 140 

discharge,  daOy 140 

discharge,  monthly 141 

gageheight 140 

Harlem  canal  near- 
Zurich,  Mont.: 

description 138 

discharge 180 

discharge,  daily 130 

discharge,  monthly 180 

gageheight 180 

Harlowton,  Mont, 

American  Fork  near: 

description 112 

discharge 112 

discharge,  daUy 113 
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Harlowton,  Hont.— Contiiined. 

Anfflrinwi  Fork  Dear—Continued.  Page. 

discharge,  monthly 113 

gage  height 112 

Lebo  Creek  near: 

description 114 

dlachaige 114 

discharge,  dally 115 

discharge,  monthly 115 

gage  height 114 

MosRlsheU  River  at: 

description 106 

discfaaige 106 

discharge,  dally 107 

discharge,  monthly 107 

gage  height 106 

Haoli  Spur.    See  Olendo,  Wyo. 
HaTre,  ICont., 

Milk  River  at: 

description 120 

discharge 120 

discharge,  daily 121 

discharge,  monthly 122 

gage  height 121 

Hayman,  Colo., 

Tarryall  Creek  near: 

description 801 

discharge 302 

gage  height 802 

Heart  River  near^ 

Richardton,  N.  Dak.: 

description 227 

discharge 227 

gageheight 228 

Helena,  Mont, 

Teimiile  Creek  near: 

description 66-56 

discharge 66 

discharge,  dafly 57 

discharge,  monthly 67 

gageheight 66 

Henry,  Nebr.: 

Enterprise  ditch  at: 

discharge 349 

Gering  ditch  at: 

discharge 349 

MitcheU  ditch  at: 

discharge 349 

North  Platte  River  at: 

discharge 347,349 

TrI-State  ditch  at: 

discharge 349 

Hershey,  Nebr., 

Farmers-Merchants  ditch  at: 

discharge 350 

Hershey  ditch  at— 

Soatherland,  Nebr.: 

discharge 350 

Hinsdale,  Mont., 

MQk  River  near: 

description 134 

discharge 124 

discharge,  dally 125 

discharge,  monthly 126 

gageheight 125 

Holoomb  ditch  at— 

Le  Moyne,  Nebr.: 

diKharge 850 


Homestead  ditch  at— 

Soottsbktff,  Nebc:  Page. 

discharge 349 

Horse  Creek  at  and  near— 

Dubois,  Wyo.: 

description 185 

discharge 185 

gageheight 186 

Lagrange,  Wyo.: 

descriptioin 289 

discharge 282 

gageheight 282 

Little  Horse  Creek,  Wyo.: 

description 281-282 

discharge 282 

gageheight 282 

Horseshoe  Creek  near^ 

Cassa,  Wyo.: 

discharge 347 

Olendo,  Wyo : 

discharger 347 

Hudson,  Wyo., 

Little  Popo  Agle  River  at: 

description 191-192 

discharge 192 

gageheight 192 

Huntley,  Mont., 

Pryor  Creek  at: 

description 175 

dlschwge 175 

discharge,  dally 176 

discharge,  monthly 176 

gageheight 175 

Yellowstone  River  at: 

description 152 

discharge 152 

discharge,  daily 153 

discharge,  monthly 154 

gageheight 153 

Hyattsvllle,  Wyo., 

Pahit  Rock  Creek  near: 

description 199 

discharge 199,347 

L 

Idaho  Springs,  Colo., 

Chicago  Creek  at: 

discharge 3« 

Clear  Creek  at: 

description 816 

discharge 816 

discharge,  dally 317 

gageheight 317 

Soda  Creek  at: 

discharge 398 

Ines,  Wyo., 

La  Prele  Creek  near: 

discharge 347 

Intake  (Lower  Yellowstone  dam),  Mont., 

Lower  Yellowstone  canal  at: 

discharge,  dally 156 

discharge,  monthly 156 

Yellowstone  River  at: 

description 15* 

discharge,  daUy 155 

discharge,  monthly 156 

gageheight 155 
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,B.DBk., 

White  Birer  near:  Pafe. 

dMCfiptioo. 281 

dJnIiwKe 381 

Sigebelght 381 

Bntete  canal  at— 

Wlakn,  Wyo.: 

divdiaife,  daily 343 

dlnliaise,  monthly 343 

See  «2w  North  Platte  Rfrer  and  In- 


lowa  Improvement  ditch  at~ 
LeweUen,  Nebr.: 

diKfaaife 350 

liiliationdMiieto,Colo.,atatiisof. 33 

Jack  Creek  near— 

SaiBtoga,  Wyo.: 

deacfiption 300 

dkchaive 360 

diBbaiKe,  dally 351 

diBbaiKe,  monthly 351 

8i«e  height 360 

Jelbmoo,  Golo.» 

Jeflenon  Oneek  at: 

deaurlplhm 303 

dlMdiaise 903 

gaga  height 303 

mohigBn  Oeek  near: 

deaotption 304 

diachaige 304 

flags  height 304 

TanryaU  Greek  near: 

deaor^tlon 300 

dlMfaarge 301,348 

fli«a  height 301 

JeflvMin  River  near — 

Sihrentar,  Mont.: 

deacr4»tion 32 

diKharge 32 

diaebarge,  dally 33 

dlaehai^  monthly 34 

fli«abeight 32-33 

Ydniy  Wyo., 

Laramie  River  near: 

deacriptlon 271-273 

diachaige. 272 

dlKfaarge,  dally 273 

dlKfaarge,  monthly 373 

flBflehelgbt 272 

J.  E.  ranch,  Wya, 

BoU  Lake  Creek  at: 

dlKAiarge. 347 

Meadow  Creek  at: 

diaefaarge 346 

70MB,  B.B.,  work  of 18 

Judith  Rivtf  basfai: 

minellaneoas  measurements 347 

Jaleehnig,  Cok>., 

Sooth  Flatto  River  at: 

deacr^rtion 297-296 

diKharge 296 

diaefaarge,  daily. 299 

diKharge,  monthly 299 

fliWehefght 288 


E. 

City,  Mo.,  Page. 

Minoori  River  at: 

diachaige 346 

Kansas  River  basfai: 

stream  ftow. 339-346 

Kayoee,  Wyo., 

Middle  Fork  of  Powder  River  at: 

deecriptlQn 217 

disdhtfge 218 

discharge,  daUy 218 

discharge,  monthly 219 

gBgeheight 318 

North  Fork  of  Powder  River  near: 

description 219 

disdbtfge 219 

gBgeheight 220 

Sonth  Fork  of  Powder  Biver  near: 

desorlption 217 

disdhtfge 217 

gage  height 217 

Kearney,  Nebr., 

Keaney  ditch  at: 

disdiarge 350 

North  Platte  River  at: 

discharge 849 

Kearney,  Wyo., 

Ptaiey  Creek  at: 

desoriptlon 223 

discharge 223 

discharge,  dafly 238 

discharge,  monthly 223 

gageheight 223 

Kersey,  Cok>., 

Crow  Creek  at: 

discharge 848 

South  Platte  River  near: 

description 294 

discharge 294 

discharge,  daily 296-297 

discharge,  monthly 297 

gageheight 295 

Kejrapaha  River  in— 

T.38N.,R.26W.,8.  Dak.: 

discharge 347 

Keystone,  Nebr., 

North  Platte  River  at: 

discharge 349 

Southerland  ditch  at: 

discharge 350 

Whltetall  Creek  at: 

diadiarge 849 

L. 
Lagrange,  Wyo., 
HoTM  Creek  near: 

description 283 

discharge 282 

g^e  height 283 

Lake  George,  Colo., 

Soath  Fork  of  South  Platte  at: 

description 384 

diacharge 384 

gageheight 384-385 

Twin  Creek  at: 

diacharge 348 

Lamb,  W.  A.,  work  of 18 
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Lcmder,  WytK, 

Popo  Agie  River  near:  Page. 

descriptiaa 190-191 

discharge 191 

gage  height 191 

La  Prele  Creek  near— 

Ine«,  Wyo.: 

discharge 347 

Laramie  River  at  or  near— 

Olendive,  Colo.: 

deBcrlption.  .• 36^370 

discharge 270 

discharge,  dally 270-271 

discharge,  nunthly 271 

gageheight 270 

Jelm,  Wyo.: 

description 271-272 

discharge 272 

discharge,  daily 273 

discharge,  monthly 273 

gageheight 272 

Two  Rivers,  Wyo.: 

description 276 

discharge 270 

discharge,  daily 277 

discharge,  montlily 277 

gageheight 276 

XJva,  Wyo.: 

discharge 347 

Woods  Landing,  Wyo.: 

description 274 

discharge 274 

discharge,  daily 27S 

discharge,  monthly 275 

gageheight 274-275 

Laws,  water,  in  Colorado 19-20, 21-22, 23, 24 

Lebo  Creek  near— 

Harlowton,  Mont.: 

description 114 

discharge 114 

discharge,  daily 115 

discharge,  monthly 115 

gageheic^t 114 

Lees  Creek  ditch  at— 

Broadwater,  Nebr.: 

discharge 349 

Le  Moyne,  Nebr., 

Holoomb  ditch  at: 

discharge 350 

Lcnergan  Creek  at: 

discharge 349 

Otto  Creek  at: 

discharge 349 

Spring  Creek  at: 

discharge 349 

Leshara,  Nebr., 

Platte  River  near: 

description 248 

discharge 248 

discharge,  dally 249 

discharge,  monthly 250 

gageheight 249 

LeweUen,  Nebr., 

Alfalfa  irrigation  ditch  at: 

discharge 350 

Bine  Creek  at: 

disdiarge 349 


LeweUen,  Nebr.— Continued. 

Equitable  dltoh  at:  Page, 

discharge SiiO 

Iowa  improvement  ditch  at: 

discharge 350 

Meeker  ditch  at: 

discharge 350 

North  Platte  River  at: 

discharge 349 

Ramsey  ditch  at: 

discharge 350 

Robins-Williams  ditch  at: 

disdiarge 350 

Vanee-Orr  ditch  at: 

dischaige 350 

Lewiston,  Mont., 

Big  Spring  Creek  at: 

discharge 347 

Lima,  Mont., 

Red  Rock  River  at: 

description 2S 

dischtfge 28 

discharge,  daily 29 

discharge,  monthly 30 

gageheight 29 

Liaoo,  Nebr., 

Tff^ffimh  ditch  at: 

discharge 340 

Lisoo  Irrigation  Co.'8  ditch  at: 

discharge 349 

North  Platte  River  at: 

discharge 349 

Rush  Creek  ditch  at: 

discharge 349 

Wilcox  ditch  at: 

dischaige 349 

Little  Bighorn  River  neai^ 

Crow  Agency,  Wyo.: 

description 207 

discharge 207 

Wyola,  Mont: 

description 300 

dischfffge 206 

gageheight 20G 

Little  Blue  River  near— 

Fairbury,  Nebr.: 

description 344 

discharge 344 

discharge,  daily 345 

discharge,  monthly 346 

gageheight 345 

Little  Oooae  Creek  at— 

Sheridan,  Wyo.: 

descriptkm 215 

discharge 215 

discharge,  daily 216 

discharge,  monthly 216 

gageheight 216 

Little  Horse  Creek,  Wyo., 

Horse  Creek  near: 

description 2R1-282 

discharge 2S2 

gageheight 282 

Little  Knife  River  neai^ 

Broncho,  N.  Dak.: 

description 224-225 

discharge 225 
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Little  Knife  River  near— Continued. 

Broncho,  N.  Dak.— Continued.  Page. 

disehaive,  dafly 236 

diachai]ge,  monthly 220 

gageheight 225 

Little  TjOmmfc  Riyer  neai^ 

FUmore,  Wyo.: 

description 277 

dischafse '  27; 

discfaaige,  daily 278 

diBcbaiKe,  monthly 278 

ga^belKht 278 

Two  RiTCTB,  Wyo.: 

description 278-279 

discfaaige 270 

gase  height 27» 

Uttle  lOnoori  River  near— 

Akada,  Hont.: 

description 224 

diachaise 224 

gage  height 224 

Little  Popo  Agfe  River  atr- 

Hodoon,  Wyo.: 

description 191-192 

discharge 192 

gage  height 192 

Little  Porcupine  Creek  near— 

Frsier,  Hont.: 

description 143 

diBchaige 143 

diKharge,  daily 143 

discharge,  monthly 144 

gage  height 143 

Little  Prickly  Pear  Creek  basin: 

stream  flow 60-67 

Little  Prickly  Pear  Creek  neai^ 

Canyon  Creek,  Mont.: 

description 62 

discharge 62 

dlKharge,  dafly 63 

discharge,  monthly 63 

CBgeheight 62 

KsrysvOle,  Hont.: 

description 60 

discharge 60 

dlKharge,  daily 61 

discharge,  monthly 61 

gageheight 60 

Little  White  River  in— 

T.41N.,R.29W.,S.  Dak.: 

discharge 347 

Little  Whltatail  Oeek  noar- 

Whitehail,  Mont.: 

description 45 

dischar^B 45 

discharsB,  dafly 46 

discharge,  monthly 45 

gageheight 45 

Littie  Wind  River  near— 

(above)  Arapahoe,  Wyo.: 

description 187 

discharge 187 

dfacfaanoe,  dafly 188 

discharge,  monthly 188 

gsge  height 187 


Little  Wind  River  near— Continued. 

(bfdow)  Arapahoe,  Wyo.:  Page. 

description i89 

discharge 1% 

discharge,  daily 190 

dischaiigB,  monthly loo 

ga«B  height 189 

Fort  Washakie,  Wyo.: 

discharge 347 

Ix)dgBgraaB  GMek  near— 
Lodgegraas,  Mont.: 

de0cr4>tlon 211 

discharge ai 

Lonetgan  Creek  at— 
Le  Moyne,  Nebr.: 

discharge 349 

Lonetree  Creek  at— 
Greeley,  Colo.: 

disdiarge m8 

Lost  Horse  Ctaek  near— 
MarysviUe,  Mont: 

description 66 

discharge 66 

discharge,  daily 65 

discharge,  monthly 66 

gageheight 66 

Loup  River  at— 
Columbus,  Nebr.: 

description 326^27 

discharge 827 

gagB  height 327 

Lower  Yellowstone  canal.    See  Intake,  Moot. 
Lump  Qulch  Creek  at  or  near- 
Clancy,  Mont. : 

description 63-64 

discharge 54 

discharge,  dally 56 

discharge,  monthly 55 

gageheight 54 

RoUinsviUe,Colo.: 

discharge 348 

Lnveme,  Minn  , 
Rock  River  at: 

description 233 

discharge 233 

discharge,  daily 234 

discharge,  monthly 234 

gageheight 284 

Lyons,  Colo., 

St-VrainCtaekat: 

descr4>tkMi 31^-330 

discharge 320 

discharge,  daily 321 

discharge,  monthly 321 

gageheight 830 

Lyons  ditch  at— 
Oahkosb,  Nebr.: 

dischai^B 349 

M. 

McLeod,  Mont., 

East  Boulder  Creek  near: 

discharge 347 

West  Fork  of  Boulder  River  at: 

description 163 

dischai^B 163 
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MoLeod,  Ifont.— Ocmtiiuied. 

West  Fork  of  Boulder  River  at:  Pace. 

diaeharge,  dally 164 

diadhargB,  montlily 164 

gage  height 163 

ICalta,  Mont, 
Mflk  River  at: 

deflcriptJon 122 

discharge 122 

discharge,  dafly 123 

discharge,  monthly 124 

gage  height 123 

Marias  River  basin: 

mferellaneous  measurements 346 

stream  flow 83-101 

Maries  River  near- 
Shelby,  Mont.: 

d08Gi4>tion 83 

discharge 83 

discharge,  daily 84 

discharge,  monthly 85 

gage  height 84 

Marias  River,  Dry  Fork,  near— 
Valier.Mant.: 

description 05 

discharge 86 

discharge,  daily 96 

discharge,  monthly 97 

gagehelght 96 

Marsh  Creek  near— 
MarysviUe,  Mont.: 

description 66 

discharge 66 

discharge,  daily 67 

discharge,  monthly 67 

gagehelght 66 

Martin,  Nebr., 

Femstrom  ditoh  at: 

discharge 350 

Meyers-Phelas  ditch  at: 

discharge 350 

Martinsdale,  Mont, 

North  Fork  of  Musselshell  River  near— 

desoiption 104 

discharge 104 

discharge,  daily 105 

discharge,  monthly 105 

gagehelght 104 

Soath  Fork  of  Musselshell  River  near: 

description 110 

discharge 110 

discharge,  daily ill 

discharge,  monthly ill 

gagehelght 110 

MaiyBvme,Mant., 

Deadman  Cre^  near : 

descB^tlon 64 

discbarge 64 

discharge,  daily 64 

discharge,  monthly 65 

gageheight 64 

Litae  Priokly  Pear  Creek  near: 

description 60 

discharge 60 

dliohaive,  daily 61 

discbaife,  montlily 61 

gageheight 60 


MarysviUe,  Moot.— Continued. 
Lost  Horse  Creek  near: 

description 65 

discharge 65 

discharge,  dafly 65 

discharge,  monthly 60 

gagehelght 65 

Marsh  Creek  near: 

desortptkn 66 

discharge 86 

discharge,  daily 67 

discharge,  monthly 67 

gagehelght 66 

MatliewBon  canal  near- 
Chinook,  Mont.: 

desoriptkm 137 

discharge. 137 

discharge,  dally 138 

discharge,  monthly 13S 

gagehelght 138 

Meadow  Creek  at— 
J.  K.  ranch,  Wyo.: 

dlsdiarge 347 

Medidne  Bow  River  near— 
Medidne  Bow,  Wyo.: 

description 263 

dlsdiarge 263 

discharge,  daily 2M 

discharge,  monthly 254 

gagehelght 263 

Meeker  ditdi  at— 
Lewellen,  Nebr.: 

discharge 3M 

Meeteetse,  Wyo., 

Qreybnll  River  near: 

description 251 

discharge 201 

disdiarge,  daily 203 

discharge,  monthly 203 

gagehelght 208 

Wood  River  near: 

description 2M 

discharge 2M 

discharge,  dafly 205 

dlsdiarge,  monthly 206 

gagehelght 2O4-206 

MelviUe,  Mont, 

Sweetgrass  Creek  above: 

description 1«5 

discharge l® 

dlsdiarge,  dally 1» 

discharge,  monthly 106 

gagehelght 1« 

Sweetgrass  Creek  bdow: 

description 16« 

dlsdiarge 10? 

disdiarge,  daily 1^ 

discharge,  monthly i^ 

gagehelght i^ 

Meyers-Phelas  ditdi  at— 
Martin,  Nebr.: 

discharge «» 

Michigan  Creek  near- 
Jefferson,  Colo.: 

description 3W 

disdiarge 3^ 

gagehelght *>* 
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Milk  River  at  or  near— 

Havre,  Mont.:  Page. 

descrlptkHi l20 

dlscfaarge 120 

discharge,  daily 121 

discharge,  monthly^ 122 

gagehelght 121 

Hinsdale,  Mont.: 

description 124 

discharge 124 

discharge,  daily 126 

discharge,  montlUy 126 

gageheight 125 

Matta,Mont.: 

description 122 

discharge 122 

discharge,  daily 128 

discharge,  monthly 124 

gageheight 128 

Milk  River  bMin: 

misoellaneoae  measurements 347 

Btraemflovr 117-142 

Milk  River,  North  Fork,  near— 
Browning,  Mont.: 

deecriptloo 126 

diBcbarge 126 

gageheight 127 

Chinook,  Mont.: 

deseriptloQ 127 

discharge 127 

discharge,  daOy 129 

discharge,  monthly 120 

gageheight 128 

Milk  River,  Soath  Fork,  near— 
Browning,  Mont: 

deacription 117-118 

diKsharge 118 

discharge,  daUy 119 

discharge,  monthly 119 

gageheight 118 

MBk  River  valley,  private  canals  hi,  flow  of.  134-142 
Mloatare,  Nebr., 

Gsstlerock  ditch  at: 

disdiarge 349 

Mhiatare  ditch  at: 

discharge 349 

Nlnemfle  ditch  at: 

discharge 349 

North  Platte  River  at: 

discharge 349 

Steamboat  ditch  at: 

discharge 349 

MisoellBneoas  measurements: 

Dearborn  Biver  hashi 346 

Judith  River  baahi 347 

Marias  River  baafai 316 

Milk  River  basin 347 

Missouri  River  proper  basin 346 

Platte  River  baafai 347 

Smi  River  basin 346 

White  River  basin 347 

YeUowstone  River  besfai 347 

MisBoort  River  at— 
Gaaoade,  Mont.: 

desolptlan 36 

diacharge Se 

diacharge,  daily 87 


Missouri  River  at— Continued. 

Cascade,  Mont.— Continued.  Page. 

diacharge,  monthly 37 

gageheight 86 

Fort  Benton,  Mont.: 

description 38 

diacharge 38 

Kanaaa  City,  Mo.: 

diacharge 346 

Toaton,  Mont.: 

description 34 

discharge 34 

discharge,  dally 36 

discharge,  monthly 36 

gageheight 34-36 

Missouri  River  basin  proper: 

846 

25-38 

MltoheU,  Nebr., 

North  Platte  River  at: 

description 948 

diKharge 243,849 

discharge,  daily 244 

discharge,  monthly 346 

gageheight 244 

Mitchell  ditch  at—       < 
Henry,  Nebr.: 

diacharge 319 

Monida,  Mont, 

Red  Rock  River  near: 

diKharge 346 

8u  oho  Red  Rock  reairvoir. 

Mcnley,  Gorie,  work  of 18 

Montana,  Gooperatian  of 17 

water  laws  of 21,22 

Morrill,  Nelr., 

Dry  Sheep  Creek  at: 

discharge 349 

Enterpriae  ditch  at: 

diacharge 349 

North  Platte  River  at: 

diacharge 349 

'  Ramdiom  ditch  at: 

discharge 849 

Tri-State  ditch  at: 

discharsa 349 

Mullen  Creek  near- 
French,  Wyo.: 

description 2fiO-261 

discharge 261 

gageheight 261 

Musselshell  River  at— 
Harlowton,  Mont.: 

description 106 

discharge 106 

discharge,  daily 107 

discharge,  monthly 107 

gageheight 106 

MuflselaheU  River  bashi: 

stream  flow 102-117 

Musselshell  River,  North  Fork,  near— 
Delpine,  Mont.: 

description 102 

discharge 102 

discharge,  daily 103 

discharge,  monthly 103 

gageheight 102 
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Muaselshea  BlYor,  North  Fork, near— Contd. 
Martlxiadale,  Mont.:  Page. 

descriptkm 104 

discbaxse 104 

dJacharge,  daily 105 

discharge,  monthly 105 

gage  height 104 

Musselahea  River,  South  Fork,  near— 
Martlnsdale,  Mont.: 

description 110 

discbarge lio 

discharge,  daily Ill 

discharge,  monthly Ill 

gage  height 110 

N. 

Nashua,  Mont., 

Porcupine  Creek  at: 

description 132 

dischivge 132 

discharge,  dafly 133 

discharge,  monthly 134 

gage  height 133 

Nebraska,  cooperation  of 18 

water  laws  of 21,23 

Ninemlle  ditch  at- 

Minatare,  Nebr.: 

dischaige 340 

Niobrara  River  at— 

Niobrara,  Nebr.: 

description 232 

discharge 232 

gage  height 232 

North  aear  Creek  at— 

Forkscreek,  Colo.: 

discharge 348 

North  Dakota,  water  laws  of 21, 22-23 

North  Tiaramie  River  at— 

Uva,  Wyo.: 

description 27S^280 

discharge 280 

gage  height 280 

North  Platte  canal  at— 

Southerland,  Nebr.: 

discharge 350 

North  Platte  River  at  or  near- 
Bayard,  Nebr.: 

discharge 349 

Bridgeport,  Nebr.: 

discharge 347,349 

Gothenburg,  Nebr.: 

discharge 349 

Henry,  Nebr.: 

discharge 347,349 

Kearney,  Nebr.: 

discharge 349 

Keystone,  Nebr.: 

discharge 349 

Lewellen,  Nebr.: 

discharge 349 

Lisoo,  Nebr.: 

discharge 349 

Minatare,Nebr.: 

discharge 349 

iritchea,Nebr.: 

descriptton 243 

discharge 243,349 

discharge,  daily 244 


North  Platte  River  at  or  near— Contd. 

Mitchell,  Nebr.— Continued.  Page. 

discharge,  monthly 245 

gage  height 2H 

Morrill,  Nebr.: 

disdiarge S« 

North  Platte,  Nebr.: 

description 245 

discharge :45,34» 

discharge,  daily 246 

discharge,  monthly 247 

gage  height 24< 

Oahkoflh,  Nebr.: 

disdmrge 349 

Pathfinder,  Wyo.: 

descriptioD 237 

disdiarge 237 

discharge,  daily 238 

discharge,  monthly 239 

gageheifi^t 2» 

Saratoga,  Wyo.: 

description 235 

discharge. 235 

discharge,  dally 238 

disdiarge,  monthly 237 

gagehcight 236 

Sootts  Bluff,  Nebr.: 

discharge 349 

North  Platte  River  and  Interstate  canal  at— 

Whalen,  Wyo.: 

description 240 

discharge 241 

discharge,  daily 241 

discharge,  monthly 242 

Northport,  Nebr., 

Browns  Creek  ditch  at: 

discharge 349 

H.T.Clark  ditch  at: 

discharge ^^ 

Schemerhom  ditch  at: 

discharge 349 

No  Wood  River  at— 

Bonanza,  Wyo.: 

description 1» 

discharge 1« 

discharge,  daOy W 

discharge,  monthly IM 

gageheight IM 

Nye,  Mont., 

Stillwater  River  near: 

description 168 

discharge 1*8 

Woodbfaie  Creek  near: 

description l^ 

discharge 170 

O. 
Orodell,  Colo., 

Boulder  Creek  at: 

description 321-322 

discharge SB 

discharge,  dally 323 

discharge,  monthly 323 

gageheight 82 

Oshkofih,  Nebr., 
BuahneU  ditch  at: 

discharge 350 

Oyger  ditch  at: 

discharge 3» 
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Oshkosh,  Nebr.— Ontlnned. 

Lyons  ditch  st:  Page. 

discharge 349 

Oalikoflh  ditch  at: 

discharge 34» 

North  Platte  River  at: 

discharge 349 

Oyeriand  ditoh  at: 

discharge fio 

Roberts  ditch  at: 

dlsohaice 350 

Signal  Bhifldltoh  at: 

dlsohaice 850 

Spohn  ditch  at: 

dlsohaice 349 

Otter  Creek  at— 
Le  HoyiM,  Nebr.: 

dlsohaice 849 

Overland  diteh  atr» 
Oehkosh,  l^ehr.: 

dlschaice 350 

OwlCieeknaai^ 

ThermopollB,  Wye: 

descrfptkn 192 

discharge 103 

dAdiarge,  dafly 194 

discharge,  monthly 194 

gsgehaj^t 193 

P. 

Paint  Rock  Creek  near— 

Bonania,  Wye: 

desci^tkn 199 

dlsdiarge 199 

discharge,  dafly 200 

discharge,  monthly 201 

gage  height 200 

HyattsvUle,  Wyo.: 

descrtption 199 

discharge 199,347 

Southeast  Fork,  Wyo.: 

discharge 347 

Papers  on  water  supply,  list  of 0, 10-12 

Paradise  Valley  canal  near- 
Chinook,  Mont.: 

description 134 

discharge 135 

discharge,  daily 135 

discharge,  monthly 135 

gage  height 135 

Pass  Creek  near— 

Wafcott,  Wyo.: 

descripUoQ 282 

discharge 282 

discharge,  daily 282 

discharge,  monthly 283 

gage  height 2G2 

Pathfinder,  Wyo., 

North  Pkitte  River  at: 

description 237 

discbarge 237 

discharge,  daily 238 

discharge,  monthly , 239 

gage  height 239 

reservoir  at: 

in-flow,  daily 239 

ill-flow,  monthly.....,..,,,,,,.,,,,,  340 


Pine  Clifl,  Cola, 

South  Boolder  Creek  at:  Page. 

diacharge 848 

Pine  Qroive,  Cok>., 
Elk  Creek  at: 

dlscbarge 848 

Turkey  Creek  at: 

dischaige ^ 848 

Piney  Creek  at— 
Kearney,  Wyo.: 

description 223 

discharge 222 

discharge,  daily 228 

discharge,  monthly 223 

SSgeheight 228 

Pipestone  Creek  near- 
Whitehall,  Mont: 

desccipUon 42 

discharge: 42 

diacharge,  daily 4»-i8 

discharge,  monthly 43 

SSgebeight 42,48 

Platte  River  basin: 

miscellaneous  measurements 347 

stream  flow 23S-339 

Platte  river  near- 
Columbus,  Nebr.: 

descripUon 247 

discharge 247 

gageheight 248 

Leabara,Nebr.: 

desorlpUoD M8 

discharge M8 

discharge,  daily 249 

discharge,  monthly 280 

SSgsheight 249 

Poison  Creek  at— 
Shoshoni,  Wyo.: 

discharge M7 

Poplar  Creek  basin: 

stieamflow 14^14^ 

Poplar  River  near- 
Poplar,  Mont: 

descripUon 1« 

discharge !<• 

discharge,  daily 14(V-147 

discharge,  monthly 148-147 

gageheight l« 

Popo  Agio  River  at  or  near— 
Arapahoe,  Wyo.: 

discharge 347 

Lander,  Wyo.: 

descripUon IW-Wl 

discharge Wl 

gagoheigbt 191 

Porcupine  Creek  at— 
Nashua,  Mont.: 

descripUon 132 

discharge 132 

diacharge,  daily 133 

discharge,  monthly 13^ 

gageheight 133 

Powder  River  basin: 

stream  flow 217-223 

Powder  River,  Middle  Fork,  at— 
Kaycee,  Wyo.: 

description 217 

discbarge 218 
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Powder  River,  Middle  Fork,  Bt~<}ontd. 

Kayoee,  Wyo.— Continued.  Page. 

discharge,  daily 218 

discharge,  monthly 219 

gageheight 218 

Powder  Biver,  North  Fork,  near— 
Kayoee,  Wyo.: 

deeoription 219 

diacharge 219 

gageheight 220 

Powder  River,  Soath  Fork,  neai^ 
Kaycee,  Wyo.: 

description 217 

discharge 217 

gageheight 217 

Precipitation,  nii4>  showing 14 

Prioe,A.B.,wortcof 18 

Price,  D.D.,Voik  of 18 

Price  current  meters,  views  of 17 

Prickly  Pear  Creek  at  or  near— 
Clancyflfont.: 

description 60 

discharge 50 

d]schaIg^daUy 51 

disefaaige,  monthly 51 

gageheight 50 

Eaat  Helena,  Mont.: 

description 51-62 

discharge 52 

discharge,  daily 68 

discharge,  monthly 63 

gageheight 52 

stream  flow 50^59 

Pryor  Creek  at  or  near— 
Cohum,  Mont.: 

description 174 

discharge 174 

gageheight 174 

Huntley,  Mont.: 

description 176 

discharge 175 

discharge,  daily 170 

diacharge,  monthly 176 

gageheight 176 

Pryor,  Moot.: 

description 174 

discharge 174 

R. 
Ramsay  ditch  at— 
LeweUon,  Nebr.: 

dischaige a50 

Ramahom  ditch  at— 
MoRin,  Nebr.: 

dischaige 349 

Rating  table,  explanation  of 15 

Reclamation  Service,  cooperation  of 17 

Red  Creek  at— 
Dubois,  Wyo.: 

discharge 347 

Red  Rock  reservoir,  Mont., 
Red  Rock  River  above: 

description 26 

discharge 25 

discharge,  daily 26 

dischaige,  monthly 26 

gageheight 26 


Red  Rock  reservoir,  Mont.— Oontinoed. 
Red  Rook  River  below: 

description 

dischaige 27 

dischaige,  daily 27 

dischaige,  monthly 28 

gageheight 27 

Red  Ro6k  River  at  or  near- 
Lima,  Mont.: 

description 28 

dischaige 2S 

dischaige,  daily 29 

dischaige,  monthly 30 

gageheight 29 

(above)  Red  Rock  reservoir  (near  Mdnl- 
da),Mont.: 

description 26 

dischaige 25 

discharge,  daily 26 

discharge,  monthly 26 

gageheight 26 

(below)  Red  Rock  reservoir  (near  Mool- 
da),  Mont.: 

descriptton 36-27 

dischaige 27 

discharge,  daily * 17 

discharge,  monthly 28 

gageheight V 

Republican  River  at— 
Bo8twiek,Nebr.: 

description T»  Up 

dischaige 340 

dischaige,  daily sio 

discharge,  monthly MO 

gageheight MO 

Richards,  Raymond,  work  of. u 

Rkdiardton,  N.  Dak., 
Heart  River  near: 

description 237 

discharge 227 

gageheight 228 

Riverton,  Wyo., 
Wtaid  River  at: 

description i7g 

discharge 179 

discharge,  daily 139 

discharge,  monthly igo 

esgeheigiht 17» 

Roberts  ditch  at— 
Oahkosh,  Nebr.: 

discharge SSO 

Robins-Williams  dltdi  at— 
Lewellen,  Nebr.: 

discharge..- 3SO 

Rock  Creek  near- 
Arlington,  Wjro.: 

description sm 

discharge 204 

discharge,  daily 266 

discharge,  monthly sgg 

gageheis^t 266 

Rock  River,  Wyo.: 

description 2» 

discharge 200 

discharge,  daily 267 

dbcdiarge,  monthly 268 

P^h^f^t 207 
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Rock  RiTer,  Wyo., 

Rock  Creek  near:  Page. 

description 266 

dficbarge 266 

discharge,  daily 267 

discharge,  monthly 268 

gage  height 267 

L>av«ma,  Minn.: 

description 233 

discharge 233 

discharge,  dally 234 

discharge,  monthly 234 

eage  height 234 

RoUinsviUe,  Colo., 

Lamp  Gulch  Creek  at: 

discharge 348 

Soath  Boulder  Creek  near: 

description 324 

discharge 324,348 

disdiarge,  dally 324,325 

gage  height 324-325 

Roscoe  Creek  near- 
Golden,  Colo.: 

discharge 348 

Rosebud  River  at— 
Absarokee,  Mont.: 

description 170 

discharge : 170 

discharge,  daily 171 

discharge,  monthly 172 

gago  height 171 

Rottengrass  Creek  near— 
St.  Xavicr,  Mont.: 

description 210 

discharge 210 

gage  height 210 

Ruby  River  near^ 
Alder,  Mont.: 

description 40 

discharge 40 

discharge,  daily 41 

discharge,  monthly 42 

gage  heigh  t 41 

R  uo-offy  d  eflnition  of 12 

map  showing 14 

Rush  Creek  ditch  at— 
Lisoo,  Nebr.: 

discharge 349 

Russell,  G.  H.,  work  of 18 

S. 
Saco,  Mont., 

B«aver  Creek  near: 

description 12»-130 

discharge 130 

discharge,  dally 131 

gage  height 130 

Sage  Creek  at— 

Fort  Washakie,  Wyo.: 

dlxbargo 347 

St-  Vrtdn  Creek  at— 
Lyons,  Colo.: 

description 319-320 

discharge 320 

discharge,  daily 321 

discharge,  monthly ' 321 

ga-c^  height 320 

8173**— W8P  306—14 24 


St.  Xavler,  Mont., 

Bighorn  ditch  near:  Pag0« 

'discharge 347 

Rottengrass  Creek  near: 

description 21 0 

discharge 210 

gage  height 210 

Soap  Creek  at: 

description 210 

discharge 210 

gage  height 210 

SalesvIIlc,  Mont., 

West  Gallatin  River  near: 

description 46 

discharge 46 

discharge,  daily 47-48 

discharge,  monthly 4^ 

gage  height 47-48 

Saratoga,  Wyo., 

Brush  Creek  near: 

description 25^ 

discharge 253 

discharge,  daily 254 

discharge,  monthly 254 

gage  height 253 

Cow  Creek  near: 

description 256-257 

discharge 257 

discharge,  daily 257 

discharge,  monthly 258 

gage  height 257 

Jack  Creek  near: 

description 26(1 

discharge 280 

discharge,  daily 261 

discharge,  monthly 261 

gage  height £dO 

North  Platte  River  at: 

description 235 

discharge 235 

discharge,  daily 236 

discharge,  monthly 237 

gage  height 236 

Spring  Creek  near: 

description 258 

discharge 258 

discharge,  daily 299 

discharge,  monthly 259 

gage  height 259 

Sarben,  Nebr., 

Sheridan  ditch  at: 

discharge 350 

Schemerhom  ditch  at— 

Northport,  Nebr.: 

discharge 349 

Scott  Gomer  Creek  at— 

Grant,  Colo.: 

description 3l4 

discharge 314 

discharge,  daily 315 

discharge,  monthly 316 

gage  height 315 

Scottsbluff,  Nebr.: 

Central  Irrigation  and  Power  ditch  near: 

discharge 319 

Homestead  ditch  at: 

discharge 349 
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Bcottsblufl,  Nebr.— Continued . 

North  Platte  River  at:  Page. 

discharge :.      349 

Winters  Creek  ditch  at: 

discharge 349 

Second-foot,  definition  of 12 

Sevenmile  Creek  at— 
Blrdseye,  Mont.: 

description 68 

discharge 58 

d  ischarge,  daily 69 

discharge,  monthly 59 

gage  height 58 

Shelby,  Mont., 

Marias  River  near: 

description 83 

discharge 83 

discharge,  daily 84 

discharge,  monthly 85 

gage  height 84 

Sheridan,  Wyo., 
Goose  Creek  at: 

description 213 

discharge 214 

discharge,  daily 214 

discharge,  monthly 215 

gage  height 21 4 

Little  Qoose  Creek  at: 

description 215 

discharge 215 

discharge,  daily 210 

discharge,  monthly 216 

gage  height 216 

Sheridan  ditch  at— 
Sarben,  Nebr.: 

discharge 350 

Shortline  ditch  at— 
Bayard,  Nebr.: 

discharge .'..     349 

Shoshone  River  at— 
Corbett  dam.  Wye: 

description 207 

discharge 207 

dischai^ge,  daily 208 

discharge,  monthly 209 

gage  height 208 

Shmhoni,  Wyo., 
Poison  Creek  at: 

discharge 347 

Signal  Bluff  ditch  at— 
Oshkosh,  Nebr.: 

discharge 350 

SUvGistar,  Mont., 

Jefforson  River  near: 

description 32 

discharge 32 

diseliarge,  dally 33 

discharge,  monthly 34 

gago  height 32-33 

Smelter  Croiik  near- 
Grant,  Colo.: 

descriptfon 313 

discharge 313 

gage  height.. 313 

Smith  Crook  near  - 
Augusta,  Mont.: 

description 81 

discharge 81 


Smith  Creek  near— Continued. 

Augusta,  Mont.— Continued.  Page. 

discharge,  daily 82 

discharge ,  monthly &3 

gage  height fr2 

Soap  Creek  at— 

St.  Xavier,  Mont.: 

description , 210 

discharge 210 

gage  height 210 

Soda  Creek  at— 

Idaho  Springs,  Colo.: 

discharge 348 

South  Bonlder  Creek  at  or  near- 
Eldorado  Springs,  Colo.: 

description 320 

discharge 336 

discharge,  daily 327 

discharge,  monthly to 

gage  height 326 

Pine  aiff,  Colo.: 

discharge 3« 

Rollinsville,  Colo.: 

description 324 

discharge 334,348 

discharge,  daily 324,325 

gage  height 324-325 

South  Dakato,  water  laws  of 21 

Southerland,  Nebr., 

Hershey  ditch  at: 

discharge 350 

North  Platte  canal  at: 

discbarge 350 

South  Side  ditch  at: 

discharge 350 

Southerland  ditch  at^ 

Keystone,  Nebr.: 

discharge 35 

South  Platte  River  at  or  near- 
Denver,  Colo.: 

description 292 

discharge 292 

discharge,  daily ^ 293 

discharge,  monthly 2M 

gage  height 292-293 

Julesburg,  Colo.: 

description 297-29^ 

discharge 29& 

discharge,  daily 299 

discharge,  monthly 299 

gage  height 298 

Kersey,  Colo.: 

description 294 

discharge 2W 

discharge,  daily 296-297 

discharge,  monthly 297 

gage  height 295 

South  Platte,  Colo.: 

doscripUon 2S8-S9 

discharge 2» 

discharge,  daily 290-291 

discharge,  monthly 291 

gage  height 289-290 

South  Platte  River,  Middle  Fork,  at— 

Fairplay.  Colo.: 

description 2S3 

discharge 20 

gage  height 28S 
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Soath  PUttB  Riw,  N<vth  Fork,  at— 

Cnnlls.  Cdo.:  Page. 

descriptioa 906-907 

dBchaige »7 

dteharsn,  daily 30R 

diKharsp,  montlily a08 

gB«Bhe%ht 307 

Giut,  Cfllo.: 

deacriptian 305 

diKfaftrge 805 

discharge,  dafly 300 

dbcfaar^,  monUily 306 

pge  height 305 

Soath  FlattB,  Colo.: 

diMdmise:  84K 

Soath  Platta  Rfrv,  Soath  Fork,  at— 
Lake  GoorBB,  Colo.: 

diwiptkm 284 

diacharge 284 

gasehoisht 284*285 

Sooth  Platte,  Colo.: 

dBBCTiption 285 

discharge 285 

discharge,  dafly 287 

diKharge,  oumthly 288 

gageheight 286 

%»hn  ditch  at— 
OshkDsh,  Nebr.: 

dischai^ge 349 

fitiringCreekat— 
LeMoyiie,Nebr.: 

discharge 340 

Spfiog  Creek  near- 
Saratoga,  Wyo.: 

deMriptbn 258 

dJadhai^ge 258 

diHdiarge,  dafly 250 

discharge,  monthly 250 

gageheight 250 

Aeamboat  ditch  at— 
Mlnatare,  Nebr.: 

discharge 340 

Stearns,  Moot., 

Kiddie  Fork  of  Dearbotm  River  at: 

discharge 346 

Stovwson,  N.  Dak.: 
Cannoaball  River  near: 

description 228 

discharge 220 

gageheight 220 

Stfflwater  River  neai^ 
Absarokee,  Mont.: 

description 168 

discharge 1«8 

discharge,  daOy 100 

discharge,  monthly 100 

gageheight 109 

N>e.  Mont: 

description 168 

discharge 108 

Strabane,  Mont, 
Teton  ditch  near: 

discharge 346 

Teton  River  at: 

descriptfon 97 

discharge 08 

discharge,  daily 00 


Sttabane,  Mont.— Conttnned. 

Teton  River  at  -Continued.  Pag& 

discharge,  monthly 00 

gageheight 08 

Stream-flow  data,  publicatkins  on,  by  U.  S. 

Geological  Survey 0, 10-13 

Sun  River  at  - 

Sun  River,  Mont.: 

description 74 

discharge 74 

discharge,  dally 75 

discharge,  monthly 75 

gageheight 74 

Sun  River  basin: 

miscellaneous  measurements 340 

stream  flow 71-83 

Sun  River,  North  Fork,  near- 
Augusta,  Mont.: 

descrlptbn 71-73 

discharge 72,340 

discharge,  daily 78 

discharge,  monthly 73 

gage  height 73 

Sun  River,  North  Fork,  North  Fork  of,  near- 
Augusta,  Mont: 

discharge 34O 

Sun  River,  North  Fork,  South  Fork  of,  near- 
Warm  Springs,  Mont: 

discharge 340 

Sun  River,  South  Fork,  at— 
Augusta,  Mont: 

descriptkin 77 

discharge 77 

discharge,  dally 78 

discharge,  monthly 79 

gage  height 77-78 

Sweetgrass  Creek  near— 
(above)  Melville,  Mont: 

description 105 

discharge 165 

discharge,  daily 166 

discharge,  monthly 160 

gage  height 165 

(bek>w)  Melville,  Mont.: 

description 100 

discharge 167 

discharge,  dally 167 

discharge,  monthly 168 

gage  height 167 

T. 
Tarryall  Creek  near— 
Come,  Colo.: 

description 290-300 

discharge 300 

gageheight 300 

Hayman,Colo.: 

description 301 

dischtfge 302 

gage  height 302 

Jefferson,  Colo.: 

description 300 

discharge 301,348 

gageheight 301 

Tenmlle  Creek  near- 
Helena,  Mont: 

descriptkm 55-56 

discharge 56 
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Tenmllc  Creek  near— Continued. 

Helena,  Mont  .—Continued .  Page. 

discharge,  daily 67 

discharge,  monthly 57 

gage  height : 56 

Tensleep  Creek  near— 

Tenslecp,  Wyo.: 

description 107 

discharge 197 

discharge,  daily IM 

discharge,  monthly 198 

gage  hei<?ht 197 

Terms  used,  definitions  of 12 

Teton  canal  near— 

Strabane,  Mont.: 

discharge 34C 

Teton  River  at— 

Strabane,  Mont.: 

description 97 

discharge 98 

discharge,  daily 99 

discharge,  monthly 99 

gage  height 68 

Tbermopolis,  Wyo., 

Bighorn  River  at: 

description I'W 

discharge 180 

discharge,  daily 181 

discharge,  monthly 182 

gage  height 181 

Owl  Creek  near: 

description 192 

discharge 193 

discharge,  daily 194 

discharge,  monthly 194 

gage  height 193 

Threemlle  Creek  near- 
Grant,  Colo.: 

discharge 348 

Tongue  River  at  or  near- 
Carney  ville,  Wyo.: 

description 212 

discharge 212 

discharge,  daily 213 

discharge,  monthly 213 

gage  height 212 

Dayton,  Wj'o.: 

description 211 

discharge 211 

gage  height 212 

Tongue  River  basin: 

stream  flow 21 1-216 

Torrey  Creek  at— 

Dubois,  Wyo.: 

discharge 347 

Toston,  Mont., 

Missouri  River  at: 

descrip  t  ion 34 

discharge 34 

discharge,  daily 35 

discharge,  monthly 35 

gage  height 34-35 

Townsend,  Mont., 

Deep  Creek  near: 

description 48-49 

discharge 49 

gage  height 49 


Tri-vState  ditch  at— 

Henry,  Nebr.: 

discharge 349  I 

Morrm,Ncbr.:  ' 

discharge 349 

Turkey  Creek  at— 

Pine  Grove,  Colo.: 

discharg? 34^ 

TutUe,  A.IL.workof. is  , 

Twin  Creek  at—  ' 

Lake  George  Colo.: 

discliaige 34^ 

Two  Medicine  River  at— 

Family,  Mont.: 

d?scripti3n «^> 

discharge h5 

discharge,  daily Ni 

discharge,  monthly K 

ga:;e  height 86 

Two  Rivers,  Wyo., 

Laram:o  River  at: 

description 276 

discharge 27''. 

discharge,  daily 277 

discharge,  monthly 277 

gage  height 276 

Little  Laramie  River  at: 

description 27S-2?i 

discharge ,      279 

gageheisbt 279 

U. 

United  States,  map  of,  showing  preclpitalion .  I  i 

map  of,  showing  run-off H 

Uva,  Wyo., 

Laramie  River  at: 

d  ischarge 317 

North  Laramie  River  at: 

description 279-2vl 

d  ischarge 2^ 

gage  height 2VJ 

V. 
Valier,  Mont., 

Dry  Fork  of  Marias  River  near: 

description ^ 9j 

diacliarge W 

discharge,  daily 96 

discharge,  monthly 97 

gage  height 9H 

Dupuyer  ditch  near: 

discharge 346 

Vanoe^rr  ditch  atr— 
Lewellen,  Kebr.: 

discharge 330 

W. 

Waha.n.B.,workof l*" 

Wakpala,  S.  Dak., 
Grand  River  near: 

descrlplion 2W 

discharge »' 

Walcott,  Wjo., 
Pass  Creek  near: 

'  description K3 

discharge 262 

discharge,  daily *2 

discharge,  monthly ^ 

gage  height 363 
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Pice. 
WaHen,M.I.,workof 18 

Warm  Springs,  McHit., 

North  Fork  of  San  River  near: 

discharge 346 

Warm  Springs  Creek  near— 

Dabois,  Wyo.: 

description 184 

discharge 184 

gage  height 185 

Waterloo,  Nehr.: 

Elkhom  River  at: 

description 338 

discharge 338 

discharge,  daily 339 

discharge,  monthly T 3S9 

gage  height 338 

West  Boulder  River  at— 

Brufleys,  Mont.: 

discharge 347 

West  Gallatin  River  near— 

Salesville,  Mont.: 

description 46 

discharge 46 

discharge,  daUy 47-48 

discharge,  monthly 48 

gage  height 47-48 

Westover,  S.  Dak., 

White  River  at: 

description 232 

discharge 232 

^^'lla]en,  Wyo.: 

Inteistate  canal  at: 

discharge,  daily 242 

discharge,  monthly 243 

North  Platte  River  and  Interstate  canal 
at: 

description 240 

discharge 241 

discharge,  daily 241 

discharge,  monthly 242 

WhitehaU,  Mont., 

Little  Whitetall  Creek  near: 

description 45 

discharge 45 

discharge,  daily 46 

discharge,  monthly 46 

gage  height 45 

Pipestone  Creek  near: 

description 42 

discharge 42 

discharge,  daily 42-43 

discharge,  monthly 43 

gage  height 42-43 

Whitetail  Creek  near: 

description 44 

discharge 44 

discharge,  daily 44 

discharge,  monthly 45 

gage  height 44 

White  River  at  or  near- 
Interior,  S.  Dak.: 

deacriptton 231 

discharge .*. 231 

gage  height 231 

Westover,  S.  Dak.: 

description 232 

discharge 232  i 


Page. 
White  River  basin: 

miscellaneous  measurements 347 

stream  flow 231-232 

Whitetail  Creek  at  or  near- 
Keystone,  Nebr.: 

di3chaige 349 

Whitehall,  Mont.: 

descriptton <4 

discharge 44 

discharge,  daily /4 

discharge,  monthly 45 

gage  height /4 

Whitetail  Creek  basin: 

stream  flow 44-45 

Wik»x  ditch  at— 
Lisoo,  Nebr.: 

dischaige 349 

Willow  Creek  near- 
Augusta,  Mont.: 

description 75-75 

dlschaige 75 

discharge,  daily 70 

discharge,  monthly 77 

gage  height 75 

WImmer,  O.  M.,  workof 18 

Wind  River  at— 
Dubois,  Wyo.: 

daicription 1 77 

discharge 177 

gage  height 177-178 

Riverton,  Wyo.: 

description 1 78 

disoharge 1 79 

discharge,  dally 179 

discharge,  monthly I8O 

gage  height 179 

Winters  Cree.c  dilch  at— 
Scottsblutf,  Nebr.; 

discharge 349 

Wolf  Creek  ditch  near- 
WoU  Point,  Mont.: 

discharge 347 

Wolf  Creek  near- 
Wolf  Point,  Mont.: 

description 144 

discharge 144 

discharge,  daily 146 

discharge,  monthly 145 

gage  height 144 

Wolf  Point,  Mont., 

Wolf  Creek  ditch  near: 

discharge 347 

Wolf  Creek  near: 

description 144 

discharge 144 

discharge,  daily 145 

dbcharge,  monthly *. 145 

gage  height 144 

Wood,  Mrs.  B.  D.,  work  of IS 

Woodbine  Creek  near— 
Nye,  Mont.: 

description 170 

discharge 170 

Wood  River  near— 
Mecteetse,  Wyo.: 

description 204 

discharge 204 
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Wood  River  near— Oontixmed. 

Mecteetse,Wyo.— Continued.  Page. 

discharge,  daily 206 

discharge,  monthly 206 

gage  height 201-205 

Woods  Landing,  Wyo., 
Laramie  River  at: 

description 274 

discharge 274 

discharge,  daily 275 

discharge,  monthly 275 

gage  height 274-275 

Work,  division  of. 18-19 

Wyola,  Mont., 

Little  Bighorn  River  near: 

description 208 

discharge 206 

gage  height 206 

Wyoming,  corporation  of 18 

water  lawaof 22 

Y. 
Yellowstone  River  at— 
Corwin  Springs,  Mont.: 

description 150 

discharge 150 

disehazge,  daOy 150,151 


Yellowstone  River  at— Continued. 

Corwin  Springs,  Mont.— Continued.  Paee. 

disehaiige,  monthly I^ 

gage  height 150-151 

Huntley,  Mont.: 

description 152 

discharge 152 

discharge,  daily 153 

discharge,  monthly 154 

gage  height 1 153 

Intake,  Mont.  (Lower  Yellowstone  dam) : 

description 154 

discharge,  daUy 155 

discharge,  monthly 156 

gage  height 155 

Yellowstone  River  basin: 

miscellaneous  measurements 347 

stream  flow ldO-211 

Z. 
Zurich,  Moot., 

Harlem  Canal  near: 

description 138 

dischaige 139 

discharge,  datty 139 

discharge,  monthly 139 

gageheight 139 
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SURFACE  WATER  SUPPLY  OF  THE  LOWER  MISSISSIPPI 

RIVER,BASIN,191L 


By  W.  B.  Fkeeman  and  H.  J.  Disak. 


AUTHORIZATION  OF  WORK. 

This  volume  is  Part  VII  of  a  series  of  12  reports  presenting  results 
of  measurements  of  flow  made  on  certain  streams  in  the  United 
States  during  the  calendar  year  1911.  The  reports  are  listed  in  the 
following  table: 


Papen  on  mrfaee  laaUr  tupply  of  the  UnUed  StaU$,  1911, 

PM^t,- 

No. 

Tltto. 

I 

301 

NortliAauitioooaflt. 

II 

aoB 

South  Atinttooout  tnd  eMtarn  Qulf  of  Maxioo. 

III 

308 

Ohio  River  bMln. 

IV 

9M 

St  LowrenM  River  buiiL 

V 
VI 

3QS 
300 

^v  Mteiasip^fRiver  Mid  Hndaon  Bay  bMtna 

vu 

307 

Lower  Miasiasipid  Rivor  bMln. 
WeetsraOulforKezioo. 

vni 

303 

IX 

300 

ColonMlo  River  bMln. 

X 

SM 

OraatBMiii. 

XI 

3U 

Paeiilo  ooest  In  Califomla. 

xn 

812 

North  Pacific  ooMt 

•  For  the  pnipooe  of  uniformity  in  the  preaentatkui  of  reports,  a  taneral  plan  hai  been  aneed  upon  by  tbe 
United  BIstea  Redamatlon  Servioe,  the  United  Statea  Forest  Serviee,  the  United  StateaWeather  Bureau. 
and  the  United  SUtea  Oeolocloal  Survey,  aooonUng  to  which  the  area  of  the  United  States  has  been  divided 
Into  12  ports,  whose  boundaries  cofaiolde  with  natonl  drainage  lines  Indicated  by  the  parts  of  the  report. 


The  data  presented  in  these  reports  were  collected  by  the  United 
States  Geological  Survey  under  authority  implied  in  the  organic  law 
(20  Stat.  L.,  p.  394)  which  contains  the  following  paragraph: 

PtcviMf  That  this  officer  [the  Director]  ahall  have  the  direction  of  the  geological 
survey  and  the  claasification  of  public  lands  and  examination  of  the  geological  struc- 
ture,  mineral  reeourcee,  and  products  of  the  national  domain. 

Tbe  i^oik  W4S  b^gun  in  1888  in  connection  with  special  studies  of 
water  supply  for  irrigation* 
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6  SUBPACE  WATEB  SUPPLY,  1911,  PA|tT  VII. 

Siace  the  fiscal  year  ending  June  30,  1895,  successive  sundry  <sivii 
bills  passed  by  Congress  have  carried  the  following  item  and  appro- 
priations: 

For  gaging  the  stieanu  and  determining  the  water  supply  of  the  United  Stated,  and 
for  the  inventigation  of  underground  currents  and  artedan  weUs,  and  for  the  prepsLra- 
tion  of  reports  upon  the  best  methods  of  utilizing  the  water  resources. 

Annual  appropriations  for  the  fiscal  year  ending  June  SO — 

1895 112,600 

1896 20,000 

1897  to  1900,  inclusive 50, 000 

1901  to  1902,  inclusive 100,000 

1903  to  1906,  inclusive 200,000 

1907 150,000 

1908  to  1910,  inclusive 100,000 

1911  to  1913,  inclusive 150,000 

In  the  execution  of  the  work  many  private  and  State  organizations 
have  cooperated.  Acknowledgement  for  such  cooperation  is  made 
on  page  13  and  also  in  connection  with  the  description  of  each  station 
affected  by  the  cooperative  work. 

PUBLICATIONS. 

Measurements  of  stream  flow  have  been  made  at  more  than  2,000 
points  in  the  United  States  and  also  at  many  points  in  small  areas 
in  Seward  Peninsula  and  the  Yukon-Tanana  region,  Alaska,  and  in 
the  Hawaiian  Islands.  During  1911  gaging  stations  were  maintained 
by  the  Survey  and  the  cooperating  organizations  at  about  1,500 
points  in  the  United  States,  and  many  discharge  measurements  were 
made  at  other  points.  In  connection  with  this  work  data  were  also 
collected  in  regard  to  precipitation,  evaporation,  storage  reservoirs, 
river  profiles,  and  water  power  in  many  sections  of  the  country  and 
will  be  made  available  in  the  regular  surface  water  supply  papers  from 
time  to  time.  A  complete  list  of  the  gaging  stations  maintained  by 
the  Survey  to  and  including  1910  and  a  list  of  the  papers  relating  to 
the  water  supply  of  the  country  has  been  published  as  Water-Supply 
Paper  280.  An  iadex  to  the  reports  containing  stream-flow  measure- 
ments prior  to  1904  has  been  published  as  Water-Supply  Paper  1 19. 

For  each  calendar  year  there  has  been  prepared  a  report  embodying 
the  stream-flow  data  collected  during  that  year,  which  has  been 
published  either  as  a  part  of  the  annual  report  of  the  Director,  as  a 
bulletin,  or  as  a  water-supply  paper,  as  shown  by  the  following  table: 
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LowBB  MTsarasippi  bivbb  basik. 

Stream-JUm  data  in  reporU  of  the  United  8taU$  Oeologieal  Surveff. 
(▲i*Aiuii»l  Report;  B-*Ball0tiii;  WSi-WatarSapply  Pftptr.] 


Report. 


Character  of  daU. 


10UiA,pt2.. 
llthA,pt.2.. 

12th  A,  pt  2.. 

ISth  A,  pt.  3. . 

14th  A,  pt  2.. 


B131 

16th  A,  pt.  2. 
BMO..:..... 


WSU 

18th  A,  pt.  4. 

WS15 


WS16. 


l»thA,pt.4. 

WS27 

WS28 


20th  A,  pt4.., 
WS35to30... 
21st  A,  pt  4... 
W8 47  to 52... 
22dA.pt.  4... 

WSC5,M 

WB75 

W882to85... 
W897U>100.. 
W8124tol36. 
W8  MB  to  178. 
W8201to214. 
WB  241  to  252. 
WB  381  to  272. 
W8281to292. 
WB  am  to  312. 


Deserfptlve  InformatloD  oiil]r-  • 
Manthly  dlaeharge 


.do. 


If  ean  dbcfaaisa  in  MOond-fBet 

Monthly  diidkargedoDg-tiBieraoQcdf,  1871  to  1S03) 

Deauiipttong.  meaeuranmita,  gage  heights,  and  rattngi 

Deeeripthre  mformatloi*  only 

Deeeriptioiis.  measoramants,  gase  helots,  ratJncB,  and  month^ 

diacharae  (atoo  many  data  ooverlng  earlJw  years). 

Gage  heidits  (also  gage  heights  for  eariisr  years) 

DesDrtptions,  measurements,  ratings,  end  monthly  discharge 

(also  similar  data  for  some  earllsr  years). 
Deserlptfons,  measurements,  and  gage  hefdits,  eastam  United 

States,  eastern  Mississippi  RItst,  and  liJssouri  Ri^r  above 

JunetiflD  with  Kansas. 
Deaeripttons,  measurements,  and  gage  heists,  westsm  Missis- 

^ppi  River  befow  junetfon  of  Missouri  ana  Platte,  and  wssteni 

united  Stetes. 
Desciipttons,  measuremsots,  ratinp,  and  monthly  disehargt 

(also  wvBMr  long-^"**  leeords). 
Measurements,  ratfaigs,  and  gage  heights,  eastern  United  States, 

eastern  Missfai^pi  River,  and  Missouri  River. 
Measuiements,  ratings,  and  gage  heights,  Arkansas  Rlw  and 

western  United  States. 

Monthly  discharge  (also  for  many  earlier  years) 

Deserlptfons,  measurenMnts,  gage  heights,  ana  rathigs 

Monthly  disoharge 

Deacrftptfons,  measursmants,  gage  heights,  and  ratings 

Montflfy  diMharge ...7 

Descriptions,  measurements,  gage  heights,  and  rattaigs 

MonthTy  discharge 

Complete  data 


.do. 
.do. 


Comptote  data,  exeapt  dvorlptfoiis. . 
CompMe  data 

!iiidoi;!;;;!!!;;!;!!i;i!!;;;!;!ii; 
....do 


1884  to  Sept, 

1800. 
1884  to  June  30, 

1801. 
1884  to  Dec.  31, 

1802. 
1888  to  Dec  31, 

18B3. 
1803  and  1804. 

18M. 


1805  and  18U. 
1807. 

1807. 

1807. 

1808. 

1808. 

1808. 

1800. 

1800. 

1000. 

1000. 

1001. 

1001. 

1902. 

1009. 

1904. 

1905. 

1900. 

1907-8. 

1900. 

1010. 

1011. 


Noix.— No  data  regarding  stream  flow  are  given  In  the  16th  and  17th  annual  reports. 

The  table  which  follows  gives,  by  years  and  drainage  basins,  the 
numbers  of  the  papers  on  surface-water  supply  published  from  1899 
to  1911.  The  data  for  any  particular  station  will  be  found  in  the 
reports  covering  the  years  during  which  the  station  was  maintained. 
For  example,  data  for  Machias  River  at  Whitneyville,  Me.,  1903  to 
1911,  are  published  in  Water-Supply  Papers  97,  124,  165,  201,  241, 
261, 281,  and  301,  which  contain  records  for  the  New  England  streams 
from  1903  to  1911. 


Digitized  by 


Google 


8  SUBFACE  WATBB  BUPPLY,  1011,  P^^T  VH. 

Number  of  waler-supply  paper$  containing  ruulU  of  $tream  meagwemmU^  1899-1911, 


1899  • 

1900  » 

1901 

1903 

1903 

1«M 

North  AUantic  ooast  (St.  John 
River  U»  York  River) 

36 

#35,36 
36 

36 

86 

186,87 

37 

37 

•  37.38 

88.ff89 

47,c48 

48 
48,k49 

40 

49 
49,«50 
50 
50 
60 
61 
61 
61 

65,75 

66.75 
65,75 

66,76 

/66,66.75 
66,76 

y  66. 66, 75 
66,75 
66.76 
66,76 
66.75 
66,76 

82 

<82,83 

/88,86 
84 

/83,84 
84 
85 
86 
86 
86 

97 
#07,98 

97 

/  96, 99.  MOO 
99 
/98,99 
99 
100 
100 
100 
100 

dl34,*126/12C 

South  AtlaDtic  coast  and  east- 
ern Oulf  of  Mexico  (James 
River  to  the  Mississippi) 

Ohio  River  basin 

/ia6.ir 

1» 

St.  Lawrence  River  and  Great 
Lakes 

1» 

sippi  River 

/128.  LW 

Mittmiri  River 

U0.-131 

Lower  Mississippi  River 

Western  Gulf  ofMezioo 

i  128. 131 
132 

Colorado  River 

.133 

Or«at  Basin 

133, '134 

Pacific  coast  in  California 

North  Pacific  coast. 

134 
133 

1906 

1906 

19(r7-8 

1900 

1910 

1911 

North  Atlantic  ooast  (St.  John 
River  to  York  River) 

tf  165,  <  166,/ 167 

/ 167, 168 
169 

170 

171 

172 

1160,173 

174 

175,  P 177 

176,  r  177 

177 
1177.178 

(120] 

,«202,/208 

/283.204 
206 

206 

207 
208 

1206,209 
210 
211 

212,  r  213 
213 
214 

241 

242 
243 

244 

246 
246 

247 

ac8 

249 

250,  r  251 

261 

263 

261 

262 
263 

264 

266 

266 
267 
208 
209 
270,  r  271 
271 
373 

281 

283 
288 

284 

SBB 
386 
287 
288 
289 
290 
291 
302 

301 

South  AUantio  coast  and  east- 
em  Gulf  of  Mexico  (James 
River  to  the  Mississippi) ...... 

Ohk)  River  basin 

302 
303 

St.  Lawrence  River  and  Great 
Lakes 

304 

Hudson  Bay  and  upper  Missis- 
sippi River 

305 

Minouri  River 

306 

Lower  Mississippi  River 

Western  Gulf  oflfexico 

307 
SOS 

Colorado  River 

309 

Great  Basin 

310 

Pacific  coast  in  California 

North  Pacific  coast 

311 
31:; 

•  Rating  tables  and  index  to  Water-Supply  Papers  36-30  continued  in  Watec-Supply  Paper  39. 

»  Rating  tables  and  index  to  Water-Supply  Papers  47-62  and  data  on  pneipitatkm,  vails,  and  liTjgatioo 
in  California  and  Utah  contained  in  Water-Suppiy  Paper  52. 
e  Wissahickon  and  Schuylkill  rivers  to  James  River. 
'New  England  rivers  only- 
«  Hudson  River  to  Delawaie  River,  inclusive. 
/Susquehanna  River  to  Yadkin  River,  inclusive. 

•  James  Rivor  only. 
*Sck>to  River. 

i  Lake  Ontario  and  tributaries  to  St  Lawrence  River  proper. 

/Tributaries  d  Mississippi  from  east. 

ft  Hudson  Bay  only. 

t  GaUatin  River. 

«  Loup  and  Pbtte  rivers  near  Columbus,  Nebr.,  and  all  trlbutariei  beloir  Jnnetion  with  Platte. 

•PUtte  and  Kansas  rivers. 

•  Green  and  Gtlnnison  rivers  and  Grand  River  above  Junction  with  Gunnison. 
F  Below  Junction  with  Gila. 

f  Mohave  river  only. 

r  Great  Basin  in  Calitomia,  exoeptlng  Truckee  and  Carson  drainage  basins. 

'Kings  and  Kern  rivers  and  sooth  ntclflc  coast  drainage  basins. 

<  Rogue,  Umpqua,  and  Silets  rivers  only. 

DEFINITION  OF  TBRMS. 

The  volume  of  water  flo¥mig  in  a  stream — the  "run-off"  or  "dis- 
charge"— is  expressed  in  various  terms,  each  of  which  has  become 
associated  with  a  certain  class  of  work.  These  terms  may  be  divided 
into  two  groups — ( 1)  those  which  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inches,  and  run-off  in  second-feet 
per  square  mile,  and  (2)  those  which  represent  the  actual  quantity 
of  water,  as  run-off  in  depth  in  inches,  and  acre-feet.  The  units 
used  in  this  series  of  reports  are  second-feet,  second-feet  per  square 
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mile,  run-off  in  depth  in  inches,  and  acre-feet.  They  may  be  defined 
as  follows: 

''Second-foot''  is  an  abbreviation  for  cubic  foot  per  second  and  is 
the  unit  for  the  rate  of  discharge  of  water  flowing  in  a  stream  1  foot 
wide,  1  foot  deep,  at  a  rate  of  1  foot  per  second.  It  is  generally  used 
as  a  fundamental  unit  from  which  others  are  computed  by  the  use  of 
the  factors  given  in  the  accompanying  table  of  equivalents. 

''Second-feet  per  square  mile''  is  the  average  number  of  cubic 
feet  of  water  flowing  per  second  from  each  square  mile  of  area  drained, 
on  the  assumption  that  the  run-off  is  distributed  uniformly  both  as 
regards  time  and  area. 

"Run-off,  depth  in  inches,"  is  the  depth  to  which  the  drainage 
area  would  be  covered  if  all  the  water  flowing  from  it  in  a  given 
period  were  conserved  and  uniformly  distributed  on  the  surface.  It  is 
used  for  comparing  run-off  with  rainfall,  which  is  usually  expressed 
in  depth  in  inches. 

An  "  acre-foot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quan- 
tity required  to  cover  an  acre  to  the  depth  of  1  foot.  The  term  is 
commonly  used  in  connection  with  storage  for  irrigation. 

CONVENIENT  EQUIVALENTS. 

The  following  is  a  list  of  convenient  equivalents  for  use  in  hydrauUc 
computations: 

Table /or  converting  discharge  in  tectrnd-feet  per  tquare  mUe  into  run-off  in  depth  in  inche§ 

over  tne  area. 


DJschirgt 
(Mcond-feet 

BuD-off  (dtpth  in  incbm). 

Iday. 

28  days. 

29dayi. 

SOdlVB. 

81d«yi. 

1 

0.03719 
.07438 
.11167 
.14876 

.isms 

.22314 
.21033 
.29763 
.33471 

1.041 
2.063 
8.124 
4.165 
6.207 
0.248 
7.280 
a  881 
0.872 

1.079 
2.157 
8.280 
4.314 
6.308 
&471 
7.650 
a«2B 
9.707 

1.116 
2.231 
8.347 
4.463 
6.538 
6.604 
7.810 

ao8o 

10.041 

1.168 
2.808 
3.450 
4.612 
6.764 
&917 
8.070 
9.223 
10.376 

2 

Non.— For  partial  moatb  multiply  the  values  for  1  day  by  the  number  d  days. 

Table  for  converting  di$charge  in  iecond-feei  into  run-off  in  acre-fed* 


Discharge 

Run-off  (acr»4BeC). 

Iday. 

28  days. 

29  days. 

30  days. 

31  days. 

1.963 
8.967 
6.850 
7.984 
9.917 
11.90 
18.88 

its 

56.64 

111.1 
16&6 
222.1 

2n.7 

444.8 

481.8 

57.52 
115.0 
172.6 
880.1 
987.8 
346.1 
4018 
400.2 
617.7 

59.50 
119.0 
17P.6 
238.0 
297.6 
367.0 
4H.& 
47ft.O 
686^6 

61.40 
128.0 
184.5 
246.0 
307.4 
368.9 
480.4 

8 

8:::::.::: 

Hon.— ForpMtlAl 


mnttliily  yalMB  lor  1  day  by  tha  numbar  of  days. 
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1  second-foot  equab  40  California  miner's  inches  (law  of  March  23,  1901). 

1  second-foot  equals  38.4  Colorado  miner's  inches. 

1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  galkns  per 
minute;  equals  646,317  gallons  for  one  day. 

1  second-foot  for  one  year  covers  1  square  mile  1.131  feet  oir  13.572  inchea  deep. 

1  second-foot  for  one  year  equals  31,536,000  cubic  feet. 

1  second-foot  equals  about  1  acre-inch  per  hour. 

1  second-foot  for  one  day  equals  86,400  cubic  feet. 

1,000,000,000  (1  United  States  billion)  cubic  feet  equals  11,670  eecond-feet  for  one 
day. 

1,000,000,000  cubic  feet  equals  414  second-feet  for  one  28-day  month. 

1,000,000,000  cubic  feet  equals  399  second-feet  for  one  29-day  month. 

1,000,000,000  cubic  feet  equals  386  second-feet  for  one  30-day  month. 

1,000,000,000  cubic  feet  equals  373  second-feet  for  one  31-day  month. 

100  California  miner's  inches  equals  18.7  United  States  gallons  per  second. 

100  California  miner's  inches  for  one  day  equals  4.96  acre-feet. 

100  Colorado  miner's  inches  equals  2.60  second-feet. 

100  Colorado  miner's  inches  equals  19.5  United  States  gallims  per  second* 

100  Colorado  miner's  inches  for  one  day  equab  5.17  acre-feet. 

100  United  States  gallons  per  minute  equab  0.223  second-foot. 

100  United  States  gallons  per  minute  for  one  day  equab  0.442  acre-fool. 

1,000,000  United  States  gallons  per  day  equab  1.55  second-feet. 

1,000,000  United  States  gallons  equab  3.07  acre-feet. 

1,000,000  cubic  feet  equab  22.95  acre-feet. 

1  acre-foot  equab  325,850  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet.  | 

1  inch  deep  on  1  square  mile  equab  0.0737  second-foot  per  year.  ' 

1  foot  equab  0.3048  meter. 

1  mile  equab  1.60935  kilometers. 

1  mile  equab  5,280  feet. 

1  acre  equals  0.4047  hectare. 

1  acre  equab  43,560  square  feet. 

1  acre  equab  209  feet  square,  nearly. 

1  square  mile  equab  2.59  square  kilometen. 

1  cubic  foot  equab  0.0283  cubic  meter. 

1  cubic  foot  of  water  weighs  62.5  pounds. 

1  cubic  meter  per  minute  equab  0.5886  second-foot. 

1  horsepower  equab  550  foot-pounds  per  second. 

1  horsepower  equab  76.0  kilogram-meters  per  second. 

1  horsepower  equab  746  watts. 

1  horsepower  equab  1  second-foot  falling  8.80  feet. 

1|  horsepower  equal  about  1  kilowatt. 

To  calculate  water  power  quickly:  Sec.-ft.Xfall  m  feet^^^^^  horsepoww  on  water 

wheel  realizing  80  per  cent  of  theoretical  power. 

EXPIiANATTOX  OF  DATA. 

For  each  regular  curTeiit>-meter  gaging  station  the  following  data, 
BO  far  as  available,  are  given:  Description  of  the  station,  list  of  dis- 
charge measurements,  table  of  daily  gage  heights,  table  of  daily  dis- 
charge, table  of  monthly  and  yearly  discharge  and  run-off.  For  sta- 
tions located  at  weirs  or  dams  the  gage-he^ht  table  is  omitted. 
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In  addition  to  statements  regarding  the  location  and  installation  of 
current-meter  stations  the  descriptions  give  information  in  regard  to 
any  conditions  which  may  affect  the  constancy  of  the  relation  of  gage 
height  to  discharge,  covering  such  points  as  ice,  logging,  shifting  chan- 
nels, and  backwater;  also,  information  regarding  diversions  which 
decrease  the  total  flow  at  the  measuring  section.  Statements  are  also 
made  regarding  the  accuracy  and  reliability  of  the  data. 

The  table  of  daily  gage  heights  records  the  daily  fluctuations  of  the 
surface  of  the  river  as  found  from  the  mean  of  the  gage  readings  taken 
each  day,  usually  in  the  morning  and  in  the  evening.  The  gage 
height  given  in  the  table  represents  the  elevation  of  the  surface  of  the 
water  above  the  zero  of  the  gage.  All  gage  heights  affected  by  the 
presence  of  ice  in  the  streams  or  by  backwater  from  obstructions  are 
published  as  recorded,  with  suitable  footnotes.  The  rating  table  is 
not  applicable  for  such  periods  imless  the  proper  corrections  to  the 
gage  heights  are  known  and  applied.  Attention  is  called  to  the  fact 
that  the  zero  of  the  gage  is  placed  at  an  arbitrary  datum  and  has  no 
relation  to  zero  flow  or  the  bottom  of  the  river.  In  general  the  zero 
is  located  somewhat  below  the  lowest  known  flow,  so  that  readings 
of  n^ative  values  shall  not  occur. 

The  discharge  measurements  and  gage  heights  are  the  base  data 
from  which  rating  tables,  daily  discharge  tables,  and  monthly  dis- 
charge tables  are  computed. 

The  rating  table  gives,  either  directly  or  by  interpolation,  the  dis- 
charge in  second-feet  corresponding  to  every  stage  of  the  river  recorded 
during  the  period  for  which  it  is  applicable.  It  is  not  published  in 
this  report,  but  can  be  determined  from  the  tables  of  daily  gage  heights 
and  daily  discharge  as  follows: 

First  plot  the  discharge  measurements  for  the  current  and  earlier 
years  on  cross-section  paper,  with  gage  heights  in  feet  as  ordinates 
and  discharge  in  second-feet  as  abscissas.  Then  tabulate  a  number 
of  gage  heights  taken  from  the  daily  gage-height  table  for  the  com- 
plete range  of  stage  given  and  the  corresponding  discharges  for  the 
days  selected  from  the  daily  discharge  table  and  plot  the  values  on 
cross-section  paper.  The  last  points  plotted  will  define  the  rating 
curve  used  and  will  lie  among  the  plotted  discharge  measurements. 
After  drawing  the  rating  curve  a  table  can  be  developed  by  scaling 
off  the  discharge  in  second-feet  for  each  tenth  foot  of  gage  height. 
These  values  should  be  so  adjusted  that  the  first  differences  dhall 
always  be  increasing  or  constant  except  for  known  backwater  periods. 

The  table  of  daily  discharge  gives  the  discharges  in  second-feet 
corresponding  to  the  observed  gage  heights  as  determined  from  the 
rating  tables. 

In  the  table  of  monthly  discharge  the  colunm  headed  "  Maximum  " 
gives  the  mean  flow,  as  determined  from  the  rating  table,  for  the  day 
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when  the  mean  gage  height  was  highest.  As  the  gage  height  is  the 
mean  for  the  day,  it  does  not  indicate  correctly  the  stage  when  the 
water  surface  was  at  crest  height,  and  the  corresponding  discharge 
was  consequently  larger  than  giyen  in  the  maximum  column.  Like- 
wise in  the  column  of  ''Minimum"  the  quantity  given  is  the  mean 
flow  for  the  day  when  the  mean  gsge  height  was  lowest.  The  column 
headed  "Mean''  is  the  average  flow  in  cubic  feet  for  each  second  dur- 
ing the  month.  On  t^  the  computations  for  the  remaining  columns, 
which  are  defined  on  pages  8-9,  are  based. 

Th^  field  methods  used  in  the  collection  of  the  data  presented  in 
this  series  of  reports  are  described  in  the  introductory  sections  of 
Water-Supply  Papers  261  to  272,  inclusive,  ''Surface  water  supply 
of  the  United  States,  1909." 

Plates  I  and  II  show  the  average  precipitation  and  run-off  in  the 
United  States,  as  determined  from  the  measurements  of  stream  flow 
made  by  the  Geological  Survey  and  records  of  rainfall  collected  by 
the  Weather  Bureau. 

Plate  III  shows  tjrpical  gaging  stations. 

Plate  lY  shows  current  meters  ^  used  in  the  work. 

ACCURACY    AND     REIilABIIiITT    OP    FI£IJ>    DATA    AND 
COMPARATIVE  RPSUIiTS. 

The  accuracy  of  stream-flow  data  depends  primarily  on  the  natural 
conditions  of  the  gaging  station  and  on  the  methods  and  care  witb 
which  the  data  are  collected.  Errors  of  the  first  group  depend  on 
the  degree  of  permanency  of  channel  and  of  permanency  of  the  rek- 
tion  between  discharge  and  stage. 

Errors  of  the  second  class  are  due,  first,  to  errors  in  observation  o| 
stage;  second,  to  errors  in  measurements  of  flow;  third,  to  errors  du( 
to  misinterpretation  of  stage  and  flow  data. 

In  order  to  give  engineers  and  others  information  regarding  th^ 
probable  accuracy  of  the  computed  results,  footnotes  are  added  to  tb^ 
daily  discharge  tables,  stating  the  probable  accuracy  of  the  rating 
tables  used,  and  an  accuracy  column  is  inserted  in  the  monthly  dis 
charge  table.  For  the  rating  tables  ''well  defined"  indicates,  ii 
general,  that  the  rating  is  probably  accurate  within  5  per  cent;  ''  fairlj 
well  defined,"  within  10  per  cent;  "poorly  defined"  or  *'approxi 
mate,"  within  15  to  25  per  cent.  These  notes  are  very  general  an^ 
are  based  on  the  plotting  of  the  individual  measurements  with  refer 
ence  to  the  mean  rating  curve. 

The  accuracy  column  in  the  monthly  discharge  table  does  no 
apply  to  the  maximum  or  minimum  nor  to  any  individual  day,  but  U 
the  monthly  mean.  It  is  based  on  the  accuracy  of  the  rating,  thi 
probable  reliability  of  the  observer,  and  knowledge  of  local  conditions 


1  See  Hoyt»  J.C,  and  others,  Use  and  care  of  current  meter  as  practiced  by  the  Unitod  Slate  Oeotoiifi 
Survey:  Trans.  Am.  Soc.  avil  Eng.,  vol.  66, 1910,  p.  70. 
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f.     FOR  BRIDGE  MEASUREMENT. 

TYPICAL    GAGING    STATIONS. 
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SMALL  PRICE  CURRENT  METERS. 
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In  this  column  A  indicates  that  the  mean  monthly  flow  is  probably 
accurate  within  5  per  cent;  B,  within  10  per  cent;  C,  within  15  per 
cent;  D,  within  25  per  cent.  Special  conditions  are  covered  by  foot- 
notes. 

Even  though  the  monthly  means  for  any  station  may  represent 
with  a  high  degree  of  accuracy  the  quantity  of  water  flowing  past  the 
gage,  the  figures  showing  discharge  per  square  mile  and  depth  of  rim- 
off  in  inches  maybe  subject  to  gross  errors  which  result  from  including 
in  the  measured  drainage  area  large  noncontributing  districts  or 
omitting  estimates  of  water  diverted  for  irrigation  or  other  use,  and 
they  should,  therefore,  be  considered  as  only  approximate,  particu- 
larly for  periods  of  irrigation  or  of  low  water.  For  these  errors  it  is 
as  a  rule  not  feasible  to  make  adequate  correction. 

In  general  the  base  data  collected  each  year  by  the  Survey  engineers 
are  published  not  only  to  comply  with  the  law  but  to  afford  any 
engineer  the  means  of  examining  and  adjusting  to  his  own  needs  the 
results  of  the  computations.  The  table  of  monthly  discharge  is 
80  arranged  as  to  give  only  a  general  idea  of  the  flow  at  the  sta- 
tion and  should  not  be  used  for  other  than  preliminary  estimates. 
The  determinations  of  daily  discharge  allow  more  detailed  studies 
of  the  variation  in  flow  by  which  the  period  of  deficiency  may  be 
determined. 

It  should  be  borne  in  mind  that  the  observations  in  each  succeeding 
year  may  be  expected  to  throw  new  light  on  data  already  collected 
and  puUvhedy  and  the  engineer  who  makes  use  of  the  figures  pre- 
sented in  ibflM  papers  should  verify  all  ratings  and  make  such  adjust- 
ments for  Muiiar  years  as  may  seem  necessary. 

COOPERATION  AND  ACKNOWIjBDGMENTS. 

The  work  in  Colorado  was  carried  on  in  cooperation  as  foUows: 

The  United  States  Forest  Service  furnished  the  services  of  a  hydrog- 
rapher  for  measuring  the  streams  in  the  national  forests,  and  also 
furnished  the  gage  heights. 

Mr.  C.  W.  Comstoek,  State  engineer,  furnished  the  field  data  on  a 
number  of  stations  on  Arkansas  River  and  cooperated  in  the  main- 
tenance of  other  stations.  He  also  furnished  complete  records  at 
several  stations. 

The  Central  Land  &  Irrigation  Co.  paid  the  field  expenses  incurred 
at  the  stations  in  the  Big  Sandy  basin. 

The  work  in  New  Mexico  was  carried  on  in  cooperation  with  Mr. 
C.  D.  Miller,  Territorial  engineer,  who  paid  the  field  expenses  incurred 
at  most  of  the  stations.  Cooperation  with  the  Atchison,  Topeka  & 
Santa  Fe  Railway  Co.  and  with  individuals  was  arranged  by  the 
Territorial  engineer. 

The  work  in  Mississippi  was  carried  on  in  cooperation  with  the 
Tallahatchie  Drainage  Commission. 
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DIVISION  OP  WORK. 

The  field  data  in  Colorado  were  collected  under  the  direction  of 
W.  B.  Freeman,  district  engineer,  who  was  assisted  by  G.  A.  Gray, 
E.  O.  Christiansen,  J.  B.  Stewart,  G.  H.  Russell,  O.  M.  Wimmer, 
and  H.  B.  Waha.  Assistance  in  New  Mexico  was  also  rendered  by 
R.  L.  Cooper  and  C.  B.  Digby,  of  the  Territorial  engineer's  office. 

The  field  data  in  the  Yazoo  River  basin  were  collected  by  engineers 
of  the  Tallahatchie  Drainage  Commission. 

The  rating  curves,  except  those  for  certain  stations,  the  data  for 
which  were  furnished  completely  by  the  State  of  Colorado,  were  made 
by  W.  B.  Freeman,  M.  R.  Hall,  and  H.  J.  Dean.  The  computations 
were  made  by  G.  A.  Gray,  H.  J.  Dean,  C.  L.  Batchelder,  M.  I.  Walters, 
and  G.  A.  Wallace. 

The  manuscript  was  edited  by  Mrs.  B.  D.  Wood. 

GAOIXG-STATIOX  RECORDS. 

ABKANSAS  BIVBB  BASIK. 
EAST  FORK  OF  ABKANSAS  BIVEB  NEAB  LEADVILLE,   OOLO. 

Location.~At  highway  bridge  in  sec.  16,  T.  9  S.,  R.  80  W.,  about  300  yaids  above 

mouth  of  Texmeesee  Fork,  in  Leadville  National  Forest,  3  milee  northwest  of 

Leadville. 
Becords  available.— April  to  August  31, 1890;  June  18  to  September  29, 1903;  June 

5, 1911,  to  December  31.  1911. 
Drainage  area. — 52  square  miles,  measured  from  topographic  sheet. 
Gage.— Vertical  staff. 
Channel. — Apparently  permanent. 
Discharge  measurements. — ^Made  from  bridge  during  hi^  water  and  by  wading 

at  ordinary  stages. 
Winter  flow. — Ice  causes  backwater  during  the  winter  months. 
Diversions.— There  is  a  court  decree  for  a  diversion  of  2  second-feet  above  the 

station. 
Accuracy. — Conditions  are  favorable  for  accurate  results,  and  the  estimates  should 

be  reliable. 
Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

Discharge  mcasuremenU  of  East  Fork  of  Arkansas  River  near  Leadville^  Colo.^  in  1911. 


Data. 

Hydngrapher. 

.281 

Db- 
clisfge. 

Jnas   5 

0.  M.  Wlmmw 

0.96 
.66 
.36 

.30 
1.S0 

*".ft 

Joly  11 
Aas.    3 

do 

106 

do 

38.9 

Sept.  14 
Dm.  25 

do 

14  2 

H.  B.  Wahaa .*.!!!!II.*.I*.'!" 

ia2 

•  Ice  on  stnam.    Diacham  obtained  by  snbtracttng  the  dJacbarge  of  TwuMnee  Fork  Ikon  tlw  di» 
obaige  o(  Arkansas  River  balow  tbo  oonfluenoe  with  tbe  Tonnanee  Fork. 
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Daibf  gagt  Ae^M,  in  feet,  of  Eatt  Fork  of  Jrkamm  River  near  LeadvilU,  Colo.,  for  1911. 

{M.  F.  Wnj,  obnrvw.) 


D^- 

June. 

JnU. 

Aug. 

Sept. 

Oct. 

Not. 

I>ec. 

1 

a 

0.85 

0.45 

3 

0.8 

4 

.8 

s 

1.0 

0.2 

6 

0.35 

7 

.8 

8 

.45 

g 

........ 

.75 

0.7 

10 

.4 
.35 

u 

.65 

B 

13 

.85 

U 

.3 

.2 

.2 

tt 

16 

.15 

.3 

.26 
.25 

.15 

17 

.5 

18 

.8 



.0 

19 

9 

a 

.8 

.0 

a 

.6 
.0 

23 

.6 

M 

.86 
.8 

as 

1.3 

28 

.45 

27 

.45 

.25 
.35 

28 

38 

.2 

ao 

31 

NotB.~Oaff»  iMightB  afltetod  by  In  fhim  Oet.  23  to  Dm.  31, 1011. 

DaOjf  diediarge,  «n  eeeondfeet,  o/Eatt  Fork  o/Jrkamae  River  near  LeoivilU,  Colo.,  for 

1911. 


D«y. 

JniM. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

I>ec. 

1 

2 

163 

60 

8 

4 

148 

5 

206 

14 

8 

40 

7 

148 

8 

9 

134 

K) 

40 
40 

11 

107 

12 

13 

162 

14 

30 

14 

14 

18 

16 

83 

80 
22 
22 

0 

17 

18 

148 

19 

30 

21 

148 

22 

04 
04 

23 

24 

102 
148 

29 

10 

26 

60 

27                      

60 

22 
23 

28 

29 

14 

30 

31 

Non.— Daily  diaehargt  detennined  from  •  weU-de0no<l  ntinf  curve.    DtaofaeiiB  Oct.  23  to  Dec  31, 
^911,  not  dotennJned  on  account  of  toe^ 
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AEKAN8AS  RIYER  AT  (SRANITE,  COLO. 

Location.—- At  Granite,  in  aec.  31,  T.  11  S.,  R.  79  W.;  below  the  mouth  of  Lake 

Creek  and  above  Lost  Canyon  and  Clear  creeks. 
Beeords  availAble.— May  1,  1897,  to  September  10,  1899;  April  6,  1910»  to  Decem- 
ber 31,  1911. 
Drainage  area. — 425  square  miles. 
Oage. — Automatic  recoiding  gage  established  in  1910;  datum  of  reccffding  gage  bean 

no  determined  relation  to  that  of  the  vertical  staff  gage  which  was  used  from  1897 

to  1899  and  which  was  located  at  the  highway  bridge  near  the  railroad  station. 
Channel. — Practically  permanent. 
Discharge  meaaorementB. — Made  from  car  and  cable. 
Winter  flow. — Ice  causes  backwater  during  the  winter  months  and  the  records  are 

discontinued. 
Artificial  control. — The  dischaige  is  affected  by  the  operation  of  the  Twin  Lakes 

reservoir  and  by  a  flume  used  to  carry  water  from  Lake  Creek  to  a  point  below 

the  station. 
Diveraiona. — ^There  are  court  decrees  for  diveraions  of  76  second-feet  from  the 

Arkansas  between  this  station  and  the  junction  of  Tennessee  and  East  fofks. 

and  diversions  of  22  second-feet  from  the  intervening  tributaries. 
Cooperation. — Since  1910  this  station  has  been  maintained  and  records  have  been 

furnished  by  the  State  engineer  of  Colorado. 

Diicharge  meoiuremenii  of  Arkansas  River  ai  GraniU,  Colo.f  in  1911. 


Date. 

». 

Dis- 
Charga. 

Date. 

^. 

Dfa. 
niiiite. 

Jan.   37« 

Orieva  and  Clayton 

Thos.  GrtoTa 

FetL 

2.90 
2.90 
1.42 
l.«7 
3.00 
3.00 

66 

06 

148 

848 

1,400 

July  24 
Aug.  10 
S«ptJ2 
Oct  11 

I>«!.12> 

Thos.  Oriaya 

2.76 

2.30 
1.85 
1.84 
L4D 

'^•t- 

Feb.  25« 

Hesmalhalch  and  Boa- 
cer 

Mar.  24 

do 

W 

Apr.  19 
liay  11 
JuiM  ao 

do 

do 

C.  C.  Hannaibaldi 

M.  K.  Bungv 

70^ 

do 

do 

199 
45 

•JtoalB 
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DV. 

Jul 

Feb. 

Mar. 

Apt, 

May. 

Junt. 

July. 

Aug. 

8ipt 

Oct 

Not. 

Dm. 

1 

1.6 
1.56 
1.55 
1.36 
1.4 

1.4 
1.4 
1.46 
1.45 
1.6 

1.6 

1.6 

1.4 

1.46 

1.66 

1.8 

1.66 

1.66 

1.8 

1.8 

1.9 

1.0 
1.06 
1.9 
1.0 

1.8 
2.1 
3.3 
3.4 
3.46 

3.45 

3.4 

3.3 

3.6 

3.0 

3.8 

2.86 

3.06 

3.2 

3.3 

3.9 

3.7 
3.65 
3.7 
3.8 

3.7 

3.0 

3.86 

3.9 

2.7 

3.6 

3.5 

3.66 

2.7 

3.8 

3.0 

8.0 

8.1 

3.1 

3.16 

3.1 

3.3 

3.4 

3.4 

3.45 

3.6 

3,7 

3.7 

3.8 

3.86 

8.8 

8.7 

8.76 

8.6 

8.6 

3.8 

3.66 

3.6 

8.66 

8.66 
3.8 

8.8 
8.6 
3.56 

3.4 
8.3 

8.36 

8.36 
3.4 

8.36 
3.3 

3.16 
3.3 
3.46 
3.4 
3.5 

3.1 

3.86 

3.1 

3.35 

3.35 

8.1 

2.96 

3.0 

3.86 

3.8 

3.76 
3.76 
2.86 
3.85 
2.8 

2.8 

3.76 

%7 

2.7 

3.56 

3.66 

3.6 

3.66 

3.6 

3.56 

3.6 

3.86 
2.76 
2.75 
2.85 
2.7 

2.56 

2.6 

2.0 

2.16 

2.36 

3.46 

3.3 

2.45 

2.4 

3.3 

3.15 

3.3 

2.15 

2.65 

2.75 

2.86 

2.86 

2.6 

2.6 

3.9 

3.3 

X66 

3.16 

3.3 

3.8 

3.0 
3.0 
3.0 
1.96 
1.9 

1.86 

1.8 

1.8 

1.86 

1.86 

1.86 

1.9 

3.05 

3.05 

2.10 

2.05 
3.16 
3.05 
1.90 
1.96 

1.96 

1.0 

1.0 

1.86 

1.8 

1.75 

1.7 

1.66 

1.7 

1.8 

1.9 

1.8 

1.76 

1.7 

3.0 

3.0 

1.86 

1.86 

1.9 

1.9 

1.0 

1.8 

1.85 

1.96 

3.0 

l.W 

1.0 

1.0 

1.0 

1.0 

1.06 
l.W 

1.0 

1.86 

1.75 

1.7 

1.7 

1.66 

1.66 

1.65 

1.65 

1.66 

1.66 

1.56 

1.6 

1.6 

1.6 

1.66 

1.6 

1.66 

1.66 

1.6 

1.66 

1.8 

1.76 

1.65 

1.7 

1.66 

1.66 

1.66 

1.66 

1.6 

1.66 

1.6 

1.5 

1.55 

1.66 
1.6 
1.66 
1.66 
1.66 

1.6 
1.7 
1.6 
1.6 
1.66 

1.66 

1.6 

1.6 

1.6 

1.0 

L6 

2 

3 

4. 

5 

5 

7 

8 

9 

10 

11 

12 

1.5 
1.5 
1.5 
1.5 

1.45 
1.5 
1.4 
1.4 
1.45 

1.5 

1.46 

1.46 

1.6 

1.46 

1.36 

1.3 

1.36 

1.36 

1.4 

1.46 

13 

14. 

15 

15 

17 

IS 

19 

30 

21 

22 

23 

24 

25 

36 

27 

2S 

29 

30 

31 

Nan.— Oag«  heighto  affected  by  loe  JazL  1  to  Mar.  11  and  Dec.  3  to  31, 1011. 

Daily  dxKharge,  in  ucond-feei^  of  Arkansas  River  at  Granite,  Colo,,  /or  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Not. 

Deo. 

1 

75 
75 
75 
75 
75 

76 
75 
75 
75 

75 

75 
75 
75 
75 
75 

76 
80 
80 
80 
80 

80 
80 
80 
80 
80 

80 
80 
80 
80 
80 
80 

75 
75 
76 
75 

75 

75 
75 
75 
75 
75 

75 
70 
70 
70 
70 

TO 
70 
70 
70 
65 

66 
66 
66 
65 
66 

66 
66 

66 

70 
70 
70 
75 
75 

86 
86 

86 
06 
06 

06 
100 
100 
100 
100 

90 
100 
80 
80 
90 

100 
90 
00 

100 
90 

72 
66 

72 
72 
80 
00 

100 
110 
110 
72 
80 

80 
80 
00 
00 
100 

100 
100 
80 
90 
135 

130 
135 
185 
180 
180 

215 

315 
255 
215 
215 

180 
206 
340 
440 
470 

470 
440 
300 
560 
560 

700 

740 

830 

1,040 

1,040 

780 
630 
506 
630 
700 

680 
780 
740 
780 
630 

660 
500 
605 
630 
700 

860 
860 
060 
050 
005 
060 

1,140 
1,240 
1,340 
1  290 
1,450 

1.560 
1,560 
1,670 
1,730 
iJOTO 

1,560 
1,615 
1,450 
1,460 
1,670 

1,506 
1,450 
1,305 
1,305 
1,450 

1,450 
1  450 
1,305 
1,240 
1,140 

1,000 
1,000 
1,340 
1  100 
1,040 

006 
1,040 
1,290 
1  240 
i;340 

OBO 

740 

060 

1,000 

1,000 

050 
830 
780 
740 
700 

666 
666 

740 
740 
700 

700 
666 
630 
630 
630 

530 
560 
505 
560 
580 
500 

740 
665 
666 

740 
630 

580 
fiOO 
255 
318 
365 

470 
300 
470 
440 
300 

818 

340 
318 
505 
665 

740 
740 
560 
560 
780 

390 
505 
318 
340 
800 
366 

365 
355 

266 
235 
315 

}08 
180 
180 

196 
196 

108 
315 
275 
275 
295 

275 
318 
275 
215 
235 

285 
215 
215 
108 
180 

165 
150 
185 
150 
180 

315 
180 
166 
150 
365 

366 

106 
108 
315 
215 

215 
180 
106 
235 
255 

235 
215 
215 
215 
315 

386 
386 

315 
108 
16i 

150 
150 
135 
185 
185 
135 

135 
135 
110 
130 
130 

130 

110 
130 
110 
135 

130 
110 
180 
165 
135 

150 
185 
185 
136 
135 

120 
110 
100 
100 
90 

00 
00 
80 
80 
80 

70 

2        

70 

8 

70 

4 

60 

5 

60 

6 

60 

7 

60 

s 

45 

9 

45 

10 

45 

11 

45 

12 

45 

13 

45 

14 

45 

15 

45 

16 

45 

17 

45 

18 

45 

19         

45 

20 

45 



21 

46 

22        

45 

S 

45 

24 

45 

25 

45 

36 

45 

27 

45 

28 

45 

29 

45 

30 

46 

31 

46 

Non.~Daily  dbcharge,  Jan.  1  to  Mar.  11  and  Dee.  8  to  81,  eetloiAted  on  aoooont  of  toe. 
76779^— wsp  307—18 2 
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Monthly  dueharge  of  Arkamoi  River  <U  QramUt  Colo,,  for  19tt. 
(Dninace  tr«a,  43S  square  mUM.] 


BJactaarve  In  seoood-feaL 

RmMff. 

UODXtk. 

Ifayjimitq 

Mtnim^m. 

Mean. 

Per 
aquare 
mile. 

Depth  In 

Inehflioa 

diainaca 

area. 

Totalln 

80 

76 

100 

470 

1,040 

1730 

1340 

780 

3U 

255 

180 

70 

76 

66 

65 

T2 

890 

1,040 

600 

255 

135 

135 

80 

45 

n 

70 
9b 

166 

716 

796 
409 
219 
197 
118 
49 

0.181 
.166 
.202 
.391 
1.66 
3.04 
1.87 
1.17 
.515 
.464 
.278 
.115 

0.U 
.17 
.S 
.44 
LM 
S.W 
2.16 
LS6 
.67 
•SI 
.81 
.13 

4>740 

i»8» 

March.... 

6,ao 

April 

f,8» 

a'too 

iS^...;::.:::::;.:::: 

aitsoo 

July 

4St700 

Angust. 

30,700 

September 

ISrOOO 

October 

UtlOO 

7>060 

December 

3>040 

The  Tear 

1.730 

45 

367 

.864 

11.43 

a66>000 

Non.— No  aocm-acy  notes  given,  as  the  entire  record  was  fm'nished  by  the  State  flnglnaer  of  Colorwlo. 
ARKANSAS  RIVER   AT  SALIDA,   COLO. 

Location.— At  Salida,  Colo.,  some  distance  above  the  mouth  of  South  Fork  of 

Arkansas  River,  the  nearest  tributary  of  importance. 
Beoords  avaaable.— April  11,  1895,  to  October  31,  1903;  November  8,  1909,  to 

December  31,  1911. 
Drainage  area. — 1,160  square  miles. 
Gage. — Automatic  recording  gage.    No  determined  relation  between  automatic  gage 

and  the  gage  used  from  1895  to  1903. 
Ohannel. — Rough;  somewhat  shifting. 

Winter  flow.— Springs  keep  the  river  open  during  the  winter  months. 
Diversions. — ^There  are  court  decrees  for  diversions  of  148  second-feet  from  the 

Arkansas  between  this  station  and  Granite,  and  divenions  of  380  second-feet 

from  intervening  tributaries. 
Cooperation. — Since  1909  this  station  has  been  maintained  and  records  have  been 

furnished  by  the  State  engineer  of  Colorado. 

Discharge  measurements  of  Arkansas  River  at  Salvia,  Colo.f  in  1911. 


Date. 

Hydrographer. 

Oaco 
heigBt. 

Dis- 
charge. 

Date. 

Hydrograidier. 

bSS^t. 

aSS. 

Jan.   27 

Thos.  Grieve 

Feet. 

0.66 
.68 
.62 
.79 
.80 

2.65 

209 
226 
265 
289 
1,020 

June  22 
!  Aug.  11 

Sept.  13 
Oct.   12 
Dec.  16 

C.  C.  Hetmalhalcfa 

Hetmalhalch  and  Bon- 
gar 

WbtL 
4.79 

1.90 

1.82 

1.79 

.66 

"tL 

28 

B.8.  Clavton 

Feb.  26 

Thos.  Orfcve 

790 

Mar.  24 

do 

do- 

M.  F.  Bflmwr..... *...,' 

464 

Apr.  20 
Ay  12 

'v"^"^' 

do 

do 

667 
23S 

do 
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Daily  gage  height,  mfiet,  of  ArtanMot  Rkfer  at  SahdOy  Colo,,  for  1911, 
[Howwd  Snaddon,  obaerw.] 


D^y. 

Jon. 

Feb. 

Mar. 

Apr. 

M*y. 

Jane. 

JuJy. 

Am. 

8.P.. 

Oct. 

Not. 

1>9C. 

1 

0.4 

.36 
.36 
.36 
.3 

.4 

.45 
.65 
.56 
.6 

.6 

.6 
.6 
.6 
.6 

.55 
.55 
.5 
.6 
.6 

.56 

.6 
.46 
.6 
.5 

.6 
.65 

.0 
.0 
.6 
.0 

0.6 
.66 

.66 
1.26 
1.3 

.7 
.7 
.7 
.7 
.66 

.6 
.6 
.6 
.0 
.6 

.0 
.0 
.6 
.56 

.6 

.6 

.46 

.4 

.46 

.66 

.6 
.6 
.6 

0.6 
.6 
.66 
.66 
.6 

.6 
.66 
.66 
.6 
.8 

.76 

.0 

.0 

.66 

.6 

.6 
.7 
.0 
.0 
.6 

.06 
.7 
.06 

.66 

.7 

.0 
.66 

.0 

.56 
.6 
.0 

0.06 
.7 
.7 
.76 
.7 

.06 
.0 
.0 
.0 
.06 

.0 
.0 
.66 

.6 
.6 

.66 

.06 
.06 
.76 
.86 

.86 
.9 
.06 

LO 

1.0 

.96 
1.1 
1.26 
1.4 
1.6 

1.6 

1.6 

1.36 

1.86 

1.9 

2.2 
2.6 
2.0 

2.8 
2.9 

2.8 
2.6 
2.4 
2.36 
2.6 

2.36 
2.46 
2.6 
2.66 

2.4 

2.2 
2.16 
2.2 
2.36 
2.0 

2.8 
2.8 

2.96 

3.1 

3.2 

3.2 

3.4 
3.6 
3.66 
3.6 
3.86 

4.16 

4.16 

4.2 

4.45 

4.2 

4.16 
4.26 
4.26 
4.2 
4.6 

4.6 
4.3 
4.3 
4.2 
4.3 

4.4 

4.0 
4.4 

4.2 

416 

3.9 

3.8 

3.96 

3.85 

3.0 

3.66 
4.06 
48 
48 
49 

40 
3.76 
3.6 
3.8 
3.8 

3.7 
3.8 

3.76 
3.7 
3.6 

3.3 
3.2 

8.2 
3.46 

3.36 

2.8 

3.16 

3.1 

8.06 

2.96 

3.06 

2.85 

2.86 

2.76 

2.7 

2.46 

2.6 

2.66 

2.46 

2.56 

2.36 

2.26 
2.26 
1.05 
1.76 
1.76 

1.9 

1.86 

1.9 

1.86 

1.86 

1.76 

1.76 

1.76 

2.1 

2.36 

2.6 
2.0 
2.36 
2.55 
2.06 

2.2 

2.3 

1.9 

1.96 

2.06 

1.9 

1.86 
1.85 
1.76 
1.7 
1.0 

1.6 

1.3 

1.26 

1.26 

1.25 

1.3 

1.3 

1.46 

1.46 

1.56 

1.66 
1.6 

L26 

lis 

1.26 

1.6 
1.05 
1.0 
1.0 
2.06 

2.36 

1.9 

1.86 

1.85 

1.86 

1.8 
1.7 
1.0 
1.0 
1.7 

1.0 
1.06 
1.66 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 

1.6 

1.6 

1.2 

1.16 

1.25 

1.16 

1.15 

1.26 

1.3 

1.2 

1.0 
1.06 
1.15 
1.16 
1.2 

1.2 
.9 
1.0 
1.1 
1.06 

1.06 
1.0 
1.0 
1.15 
1.1 

1.1 

1.0 
.9 
.96 
.9 

1.16 

1.0 
.8 
.76 
.85 

0.8 

3 

3 

4 

5 

6 

.86 

.76 

.8 

.8 

.9 

7 

8 

fl 

10 

11 

.86 

.76 
.7 
.78 

06 

12 

13 

14 

15 

16 

17 

18 

19 

ao 

.66 

.0 
.66 

.6 

.0 
.66 

.6 
.0 
.6 

21 

22 

23 

34 

.6 
.46 
.0 
.0 

2S 

.66 

36 

27 

.6 
.6 

28 

29 

30 

Jl 

.0 
.0 
.0 
.66 

Non.— OacB  heigbts  Oct.  22  to  27. 1911,  Mtinttted. 

DaUy  diicharge,  in  seeond-feet,  of  Arian$a$  Ri9er  at  Salida,  Colo.,  for  1911. 


Day. 

Jan. 

Feb. 

liar. 

Apr. 

M*y. 

June. 

July. 

Aog. 

Sept. 

Oct. 

Not. 

Dee. 

I 

176 
108 
108 
108 
100 

175 
185 
205 
206 
215 

215 
195 
195 
195 
195 

206 
206 
196 
195 
196 

205 
196 
185 
196 
196 

196 
206 
215 
215 
216 
215 

215 
206 
206 
402 
420 

240 
240 
240 
240 
228 

215 
215 
215 
215 
216 

216 
215 
215 
206 
196 

IS 

175 
186 
206 

196 
196 
196 

196 
195 
206 
206 
216 

215 
206 
206 
216 
286 

262 
215 
215 
206 
215 

215 
240 
215 
215 
215 

228 
240 
228 
228 
240 

216 
206 
216 
206 
215 
215 

228 
240 
240 
262 
240 

228 
216 
216 
216 
228 

216 
216 
206 

196 
195 

206 
228 
228 
252 
278 

278 
290 
305 
820 
320 
306 
360 
402 
460 
600 

640 
500 
440 
065 
680 

830 
1,000 
1,070 
1,210 
1,280 

1,210 

1,000 

940 

912 

1,000 

912 

970 

1. 000 

1,085 

940 

830 
806 

830 

912 

1,070 

1,210 
1,210 
1,820 
1,440 
1,530 
1,520 

1,060 
1,860 
1,006 
1.800 
2,085 

2,f60 
2,360 
2,410 
2,600 
2,410 

2,360 
2.400 
2,400 
2,410 

2,  no 
2,  no 

2.610 
2,610 
2,410 
2,610 

2,010 
2,810 
2,010 
2,410 
2,360 

2,130 
2,040 
2,175 
2,085 
1,800 

1,816 
2,800 
3,010 
3,010 
3,110 

2,810 
1,996 
1,860 
2,040 
2,040 

1,960 
2,040 
1,996 
1,060 
1,770 

1,600 
1,520 
1,520 
1,725 
1,640 

1,210 
1,480 
1,440 
1,400 
1,320 

1,400 
1,246 
1,246 
1,175 
1,140 
080 

1,110 
1,175 
1,040 
1,130 
1,000 

000 
070 
790 
680 
600 

700 
758 
700 
758 
758 

695 
095 
096 
020 
1,110 

1,230 
1,315 
1,110 
1,272 
1,358 

006 
1,070 
790 
822 
888 
790 

758 
758 
006 
605 
605 

565 
455 

435 
436 

435 

456 
466 

630 
630 
660 

680 
555 
506 
436 
456 

456 

415 
415 
456 
456 

436 
416 
415 
376 
466 

665 

036 
606 
606 
888 

1,110 
790 
768 
758 
758 
725 

606 
606 

606 
636 
560 
555 
555 

566 
566 
555 
555 
556 

556 
566 
566 

415 
306 
486 

396 
395 
436 
466 

415 

340 

IS 

396 

416 

416 
310 
340 
376 
358 

368 
340 
340 
396 
376 

375 
340 
310 
325 
310 

396 
340 
280 

206 
295 

280 

2 

295 

3 

266 

4 

280 

6 

280 

6 

310 

7 

296 

8 

265 

9 

260 

10 

205 

11 

238 

12 

216 

U 

225 

14 

215 

15 

206 

16 

226 

17 

215 

18 

206 

19 

226 

29 

228 

21 

206 

22 

106 

23 

225 

24 

226 

25 

216 

26 

206 

27 

206 

28 

226 

29 

226 

30 

225 

31 

216 

Mon.— Daily 

July  29  and  Aog- 13  to 
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BUBFACB  WATER  SUPPLY,  1911,  PART  VH. 


Monthly  dMcharge  of  Arkan$aa  River  at  Salida,  Colo.,  for  1911. 
[Drainage  area,  1,100  square  mfles.] 


Month. 


Discharge  In  seoond-feet. 


Mtn<"»B'n. 


Mean. 


Per 
square 
mile. 


Run-off. 


Depth  in 
Inches  on 
drainage 


Total  in 
acre^iBet. 


January 

February 

March 

April 

}fey 

June 

July 

August 

September 

October 

November 

December 

The  year. 


215 

420 

205 

500 

1,520 

2,810 

8,010 

1,360 

75& 

1,110 

455 

205 


160 
175 
195 
195 
440 
1,680 
060 
680 
875 
305 
265 
105 


105 
234 
218 
268 
003 
2,320 
1,820 
940 
506 
624 
361 
237 


0.168 
.193 
.188 
.231 
.850 
2.00 
1.57 
.810 
.436 
.538 
.311 
.204 


0.19 
.30 
.23 
.26 
.09 
2.23 
1.81 
.03 
.49 
.82 
.85 
.24 


13,000 
12, 500 
13,400 
16,000 
61,100 
138.000 
112,000 
57.800 
30,100 
38,100 
21,500 
14,600 


8,010 


160 


728 


8.53 


527,000 


Note.— No  accuracy  notes  given,  as  the  entire  record  was  furnished  by  the  State  mginewr  of  Colorado. 
ARKANSAS  RIVER  AT  CANON  CITY,  COLO. 

Location. — Just  below  the  suspension  bridge  at  Hot  Springs  Hotel,  at  the  mouth 
of  the  canyon,  and  1}  miles  above  Canon  City.  The  nearest  important  tributary 
is  Grape  Creek,  which  enters  above. 

Beoords  available.— May  1, 1888,  to  December  31, 1911. 

Drainage  area.— 3,060  square  miles. 

Gage. — Automatic  recording  gage  established  by  the  State  engineer  in  September, 
1909.  The  original  Geological  Survey  gage  was  established  April  17,  1889.  On 
October  4,  1895,  a  new  staff  gage  was  established  on  the  left  bank  opposite  the 
original  gage  and  referred  to  the  same  datum.  At  low  stages  it  read  0.4  foot  lower 
than  the  original  gage,  but  at  high  stages  the  readings  were  the  same.  On  August 
26, 1902,  a  gage  was  established  on  the  right  bank  near  the  first  gage,  and  referred 
to  the  same  datum.  The  datum  of  the  recording  gage  now  used  is  2.00  feet  higher 
than  that  of  the  last  gage. 

Channel. — The  channel  shifts  to  such  an  extent  during  high  water  that  at  times  it 
is  necessary  to  move  the  gage  in  order  to  obtain  the  gage  heights. 

Discharge  measurements. — Made  from  car  and  cable. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months. 

Diversions.— There  are  court  decrees  for  diversions  of  131  second-feet  from  the  Arkan- 
sas between  the  stations  at  Canon  City  and  Salida,  and  diversions  of  2,286  second - 
feet  from  intervening  tributaries. 

Cooperation. — During  1911  this  station  was  maintained  and  records  were  furnished 
by  the  State  engineer  of  Colorado. 

Discharge  measurements  of  Arkansas  River  at  Canon  City,  Colo.,  in  1911. 


Date. 

Hydrographer. 

hplSit. 

Dis- 
charge. 

Date. 

Hydrographer. 

h^t. 

Db- 

charge. 

Jan.   17 
39 

O.H.Russell 

Orleve  and  Qayton 

do 

O.H.  RusseU 

Fut. 
8.55 
3.44 
8.44 
8.50 
8.88 
3.38 
4.87 

^1^- 
277 
289 
268 
423 
269 

1,110 

June  23 
July  23 
Aug.  13 
Sept.  13 
Oct.    13 
Nov.  21 
Dec.  17 

C.  C.  Hesmalhateh 

Thos.  Orleve 

no, 

5.55 

4.42 
8.98 
8.98 
8.00 
6.30 

1,780 

20 
Feb.  20 

HesmaUialch  and  Bunger. 
M.E.  Bunger 

676 
414 

Mar.  23 

ThfflB.  Grieve 

do 

B.  8.  Qayton 

LSIO 

Apr.  20 
May  13 

do 

do 

'404 

M.  B.  Bunger 

ao 
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Daily  gaffe  hei^,  in/eety  of  ArhanMOB  River  at  Canon  OUy,  Colo,,  for  1911. 
18.  R.  MoKlaalok,  oteflnw.J 


Day. 

Jul 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Am. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

S.6 

3.35 

3.3 

3.4 

3.65 

3.55 

3.66 

3.7 

3.7 

3.7 

3.75 

3.66 

3.6 

3.6 

3.45 

3.65 
3.6 
3.55 
3.5 
3.6 

3.6 

3.65 

3.5 

3.55 

3.5 

3.65 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 
3.4 

3.4 

3.56 

4.0 

3.9 

3.65 

3.6 

3.6 

3.66 

3.6 
3.6 
3.5 
3.45 
3.45 

3.6 

3.66 

3.65 

3.6 

8.65 

3.5 

3.45 

3.4 

3.5 

3.6 

3.6 
3.5 
3.6 

3.66 
3.66 
3.66 
3.66 
3.76 

3.76 

3.7 

3.7 

3.85 

4.1 

4.16 
3.95 
3.85 
3.75 
3.76 

3.76 

3.76 

3.76 

3.7 

3.76 

3.85 
3.86 
3.85 
3.85 
3.9 

3.8 

3.6 

3.65 

3.65 

3.6 

3.65 

3.55 
3.65 
3.6 
3.6 
3.6 

3.6 

3.45 

3.4 

3.4 

3.36 

3.4 

3.3 
3.8 
3.3 
3.25 

8.25 

3.25 

3.4 

3.36 

3.4 

3.4 

3.4 
3.46 
3.56 
3.6 

3.6 
3.5 
3.66 
3.75 
3.95 

4.06 

4.0 

3.86 

3.95 

4.25 

4.36 

4.6 

4.86 

6.06 

6.16 

6.1 

4.9 
4.7 
4.7 
4.75 

4.8 

4.8 

4.95 

6.06 

6.05 

4.8 
4.66 
4.6 
4.65 

4.8 

6.05 

6.16 

6.2 

6.35 

6.4 

6.46 

6.66 

6.85 

5.9 

6.96 

6.06 

6.3 

6.86 

6.4 

6.55 

6.65 

6.3 

6.45 

6.4 

6.55 

6.65 

6.9 

6.6 

6.66 

6.65 

6.55 

6.65 

6.8 

6.6 

6.56 

6.65 

6.2 
6.0 
6.05 
6.05 
6.95 

6.9 

6.25 

6.9 

7.1 

7.06 

7.15 

6.35 

6.1 

6.15 

6.15 

6.1 
6.05 
6.1 
6.2 

6.86 

6.0 

6.7 

6.85 

6.9 

6.0 

6.85 

6.75 

6.7 

5.75 

6.6 

6.6 
5.5 
6.4 

5.3 

6.25 

6.05 

6.06 

6.2 

4.96 

6.0 

4.86 

4.76 
4.0 
4.65 

4.2 
4.2 

4.75 
4.55 
4.45 
4.6 
4.4 

4.25 

4.3 

4.35 

4.3 
4.3 

4.9 

6.36 

6.45 

5.15 

6.25 

6.05 
4.9 

4.76 
4.65 
4.65 
4.6 

4.46 
4.4 
4.4 
4.4 

4.3 
4.2 
4.1 

4.0 
4.0 
3.96 

3.9 

3.9 

3.96 

4.0 

4.15 

4.1 

4.1 

4.05 

4.0 

3.95 

4.0 
4.0 
4.0 
8.9 
3.9 

3.85 

3.8 

3.8 

3.8 

4.8 

4.2 

4.35 

4.3 

4.2 

4.45 

7.2 

7.65 

7.7 

7.4 

7.25 

7.1 

7.0 

6.95 

6.9 

6.9 

6.85 

6.85 

6.8 

6.85 

6.85 

6.8 
6.8 
6.8 
6.8 
6.8 

6.S 

h.s 

6.8 
6.8 
6.8 
6.75 

6.8 

6.8 

6.75 

6.7 

6.7 

6.75 

6.7 

6.7 

6.7 

6.7 

6.7 
6.7 
6.7 
6.7 
6.7 

6.6 
6.6 
6.6 
6.6 
6.6 

6.6 
6.55 
6.5 
6.6 
6.6 

6.6 

6.6 

6.65 

6.5 

6.6 

6.6 

2 

6.6 

3 

6.6 

4 

6.6 

5 

6.6 

6 

6.5 

6.6 

8 

6.5 

9 

6.45 

10 

6.4 

11 

6.4 

12 

6.4 

13 

6.4 

14 

6.4 

15 

6.4 

16 

6.4 

17 

6.4 

H 

6.4 

19 

6.4 

20 

6.4 

21 

6.4 

22 

6.4 

23 

6.4 

34 

6.4 

25 

6.3 

3S 

6.3 

27 

6.3 

28 

6.3 

29 

6.3 

30 

6.3 

31 

6.3 

Daily  discharge,  in  tecond-feei,  of  Arharuaa  River  ai  Canon  City,  Colo. y  for  1911. 


D»y. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

290 

260 
250 
270 
305 

305 
335 
360 
350 
350 

370 
336 
320 
290 
280 

305 
320 
306 
290 
290 

330 
306 
280 
306 

290 

305 
290 
290 
290 
290 
290 

290 
270 
270 

306 
470 

430 
306 
290 

290 
305 

290 
290 
290 
280 
280 

290 
306 
305 
320 
305 

290 
280 
270 
290 
320 

320 
290 
290 

306 
335 
335 
335 
370 

370 
350 
350 
410 
620 

660 
460 
410 
370 
370 

370 
370 
370 
350 
370 

410 
410 
410 
410 
430 

390 
320 
336 
336 
330 
336 

305 
305 
290 
320 
290 

290 
280 
270 
270 
260 

270 
260 
260 
250 
242 

342 
242 
270 
260 
270 

270 
270 
280 
306 
320 

290 
290 
336 
370 
450 

496 

470 
410 
460 
610 

676 

860 

1.060 

1,240 

1,340 

1.290 

1.110 

940 

940 

980 

1.090 
1.020 
1,160 
1,240 
1.240 

1,020 
900 
860 
900 

1.020 

1.240 
1,340 
1.380 
1.530 
1,580 
1.630 

1,830 
2.040 
2.090 
2,160 
2,260 

2,620 
2,570 
2.630 
2,790 
2,790 

2,520 
2,680 
2.620 
2,790 
2,790 

3,190 
2.840 
2.790 
2,790 
2,790 

2,900 
3,080 
2.840 
2,790 
2.570 

2,410 
2,200 
2,250 
2,250 
2,150 

3,090 
2,460 
3,190 
3.420 
3,360 

3,490 
2.570 
2,300 
2.360 
2.360 

2,305 
2.250 
2,300 
2,410 
2,040 

2,200 
1.880 
2,040 
2,000 
2,200 
2,040 
1.940 
1,880 
1.940 
1.780 

1.780 
1,680 
1,670 
1.460 
1,410 
1,210 

1.210 
1.360 
1,120 
1.360 
1,020 

930 
800 

765 
620 
620 

930 
755 
675 
716 
645 

660 
680 
612 
580 
680 

1,040 
1,440 
1,640 
1,260 
1.360 

1,170 
1,036 
910 
830 
830 
790 

680 
645 
645 
645 
580 

620 
470 
420 
420 
395 

370 
370 
395 
420 
406 

470 
470 
445 
420 
395 

420 
420 
420 
370 
370 

360 
330 
330 
330 
420 

620 

612 
580 
520 
680 

3,460 
3,870 
3,200 
2.400 
1,980 

1.670 
1.320 
1,300 
1.030 
1,030 

900 
900 
790 
900 
900 

790 
790 
790 
790 
790 

790 
790 
790 
790 
790 
.80 

7^ 
790 
600 
600 
600 

600 
600 
600 

600 
600 

600 
600 
600 
600 
600 

466 
465 
466 
465 
466 

466 

430 
410 
410 
465 

465 

465 
430 
410 
410 



410 

2 

410 

3 

410 

4 

410 

S 

410 

6 

410 

7 

410 

S 

410 

9 

390 

10 

370 

u 

370 

12 

370 

13 

370 

14 

370 

15 

870 

16 

370 

17 

870 

18 

370 

19 

370 

20 

370 

21 

370 

22 

370 

23 

370 

24 

370 

25 

340 

26 

340 

27 

340 

28 

840 

29 

340 

30 

340 

31 

340 

KoTK.— Dally  diacbaree  determlDed  from  well-defined  rating  eurvoi  applicable  as  foUowi:  Jan.  1  to 
Joly  23  and  Aag.  14  to  Oot.  7.  Discbarge  July  34  to  Auf.  13  determined  by  indirect  metbod  far  tblltlns 
cfa^meb.  Determinationa  Oct.  8  to  Deo.  81  lomewbat  uncertain  on  aoooont  of  tbe  cbanco  in  onM 
aoctlon  during  tbe  flood  in  Oetobar. 
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MonUdy  di$charge  of  Ariantas  River  <U  Canon  City,  Coio.^for  1911, 


Month. 


DiKhftrgs  In  seoond-fBet. 


Rnn-offf 
(total  ta 
^ 


Jftnoary 

February.. 
Maroh 

^:- 

Jona 

July 

Augnst.... 
September. 
October.... 
Noyember., 
December.. 


870 
470 
660 

460 
1,680 
8,100 
8,«0 
1,640 

680 
8,870 

TOO 

410 


250 
270 
306 
243 
410 
1,830 
1,210 
620 
830 
620 
410 
840 


304 
306 

880 

287 

1,080 

3,600 

2,100 

017 

448 

1,200 

643 

874 


18,701) 
16,900 
21,300 
17,000 
0,800 
162,000 
136,000 
66.4m 
36,000 
73,600 
32,200 
2),  000 


The  year.. 


3,870 


250 


CB,000 


NoiB.— Aoonraoy  notes  are  not  given  as  tbe  entiro  record  was  famished  by  the  State  engliMer  of  Oolonda 
ARKANSAS   RIYER  AT  PUEBLO     COLO 

Location. — ^At  llain  Street  Bridge  in  Pueblo,  2  miles  above  the  mouth  of  Fountiin 
Creek,  the  nearest  tributary. 

Becords  available.— September  19,  1894,  to  December  31,  1911.  From  llay  1, 
1885,  to  September  30,  1886,  a  station  was  maintained  at  Pueblo  by  the  State 
engineer.  From  June  1,  1887,  to  September  30,  1887,  a  station  was  maintained 
at  a  point  9  miles  above  Pueblo;  from  llay  1,  1889,  to  August  31,  1889,  the  Geo- 
logical Survey  maintained  the  station  9  miles  above  Pueblo. 

Drainage  area. — 4,600  square  miles. 

Gage.— An  automatic  gage  located  150  feet  below  Main  Street  Bridge  has  been  used 
since  March  22, 1911.  It  is  referred  to  the  same  datum  as  the  chain  gage  on 
Main  Street  Bridge,  which  was  installed  July  7, 1905,  but  the  slope  of  the  river 
causes  a  difference  in  readings.  A  vertical  staff  placed  at  the  Santa  Fe  Avenue 
Bridge  on  September  19, 1894,  was  used  until  July  10, 1898,  when  a  second  gage 
was  placed  at  Main  Street  Bridge  and  used  until  March  3, 1900.  From  that  date 
uBtil  July  14,  1902,  a  vertical  stafif  near  the  Union  Avenue  Bridge  was  used. 
From  that  date  until  July  7,  1905,  a  stafif  gage  referred  to  a  different  datum  was 
used. 

Ohannel. — ^The  channel  shifts  to  such  an  extent  during  high  water  that  it  has  been 
necessary  to  move  the  gage  in  order  to  read  the  gage  heights. 

Discharge  moasurenients. — Made  from  Main  Street  Bridge. 

^iHnter  flow. — Ice  causes  some  slight  backwater  during  the  winter  months. 

Diveraiona. — There  are  court  decrees  for  diversions  of  637  second-feet  from  Arkansts 
River  between  the  station  at  Canon  City  and  Pueblo  and  diversions  of  872 
second-feet  from  intervening  tributaries. 

Cooperation.— From  1894  to  1908  this  station  was  maintained  by  the  United  States 
Geological  Survey.  At  present  the  station  is  maintained  and  records  are  furnished 
by  the  State  engineer  of  Colorado. 

Ducharge  meaitiremenU  of  Arkansas  River  at  Ptuhlo,  Colo.,  in  1911, 


Date. 

he^ 

Dis- 
oharge. 

Date. 

Hydrosraphep* 

h«^t 

Db- 
cbutt 

Jan.   17 

O.H.Russell 

Grieve  end  Clayton 

O.H.  Russell 

Feet, 
1.W 
1.90 
2.03 
Xll 
1.76 
1.69 
1.7D 
S.25 

See.-ft. 

270 

194 

283 

278 

100 

95.8 

106 
1,820 

June  17 

22 

July  1 

22 
Aof-H 
Bept.U 
Ooll3 

A.A.Weiland 

Fed, 
4.83 
4.70 
8.80 
6.19 
8.88 
8.88 
3. 46 
8.10 

nt 

ao 
Feb.  19 

C.  C.  Hesmalhaloh 

A.  A.  WeUand 

b 

Mar.  21 

C.  L.  Chatfleld 

do 

im 

Apr.  18 
Ifi 

do 

A.  A.  Wetland 

Thos.  Qrleve 

k.  E.  Burner *. 

h 

17 

C  L.  Chatfleld 

10 

May  ao 

A.A.Weilaiid 

do 

m 
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DoOif  foge  heighi,  m/wt,  tf  Arhan$(u  Rinr  «t  Pueblo,  Colo,,  for  t91t, 
[DatM  J.  On,  olMrrer^ 


D«y. 


Jan.     Feb.     liar.     Apr.    May.    June.    July.    Aug.    Sept.     Oct.     No7.    Deo. 


1. 
2. 
3. 

4. 

5. 

6, 
7. 
8. 
9. 
10. 

n., 

12., 
13.. 
14.. 
U.. 

le.. 

17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
28.. 
24.. 
25.. 

20.. 
27.. 
28.. 
21.. 
30.. 
31.. 


2.U 
i.5 
106 
3.6 
2.75 

3.56 
3.66 
3.6 
2.76 
2.7 

16 
2.26 
2.06 
2.06 
2.1 

2.06 
2.06 
1.9 
1.96 
1.9 

1.96 
1.9 
2.06 
2.0 
2.0 

1.96 

L96 

1.96 

1.9 

L96 

1.9 


1.96 

1.9 

L96 

1.8 

2.1 

2.26 

2.15 

1.86 

1.9 

1.96 

1.96 
1.96 
1.96 
2.00 
1.9 

1.96 
2.0 
106 
10 
106 

11 

11 

10 

106 

106 

12 
11 
12 


106 

11 

115 

106 

11 

166 

11 

106 

11 

12 

15 

14 
115 
105 
106 

110 

106 

11 

106 

11 

106 
12 
115 
12 
106 

11 

11 

106 

10 

1.96 

LOO 


10 

106 

11 

106 

106 

10 
1.96 
1.75 
1.8 
1.7 

1.8 
1.75 
1.8 
1.7 
1.7 

1.66 
1.7 
1.6 
1.8 
1.8 

1.8 
1.9 
L96 
115 
115 

11 
10 
10 
12 
126 


14 
14 
14 
126 
15 

17 

17 

11 

126 

18 

15 

136 

10 

11 

10 

11 

106 

106 

12 

14 

115 
106 
196 
10 
106 

12 
185 

196 
15 
17 
16 


165 
186 

186 
186 
4.0 

4.06 

4.3 

4.4 

4.45 
4.75 

4.4 
4.4 
4.4 

4.45 
4.5 

5.2 

4.9 

4.75 

4.6 

4.55 

4.7 
4.8 
4.8 
4.6 
4.85 

4.26 

4.1 

196 

4.0 

196 


185 

4.1 

4.7 

115 

12 

5.26 
12 
4.46 
4.36 
4.26 

4.26 

4.15 
4.15 
4.25 
4.2 

4.6 

4.06 

196 

4.5 

4.2 

4.85 

4.8 

4.1 

4.06 

19 

19 
18 
175 
18 
156 
146 


145 
16 
15 
135 
14 

12 
106 
3.06 
18 
16 

166 
12 
195 
196 
19 

19 

175 

185 

17 

115 

125 

17 

195 

165 

175 

175 

14 

185 

115 

115 

12 


106 
10 
186 
195 
19 

175 
166 
15 
155 
145 

14 

145 
14 
15 
165 

17 

17 

17 

145 

15 

15 
156 
156 
155 

146 

145 
145 

14 
145 
135 


166 
196 
19 

175 
185 

4.15 

110 

4.06 

16 

146 

18 

125 

135 

105 

106 

12 

115 
126 
12 
126 

12 
12 
12 
12 

126 

12 

126 

115 

11 

195 

19 


19 
195 
195 
196 
195 

195 

19 

186 

185 

19 

198 

185 
18 
17 
18 

18 
18 
18 
19 
19 

175 
17 
165 
166 
16 

16 
17 
17 
17 
17 


17 
17 
17 
16 
156 

156 
15 
15 
15 
16 

15 

165 
165 
17 
166 

165 

166 
166 
166 
17 

165 
16 
16 
17 
18 

175 
16 
16 
166 
165 


Noii.-Oi«aMf]itiaoaiewliatafleetodbyloe  Jan.  1  to  13  and  Deo.  12  to  81, 1911. 

Dai^  ^Mcharge,  in  uooni-ful,  of  Arkantas  Riner  <U  Pu/eblo,  Colo.,  for  1911. 


D«jr. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Auf. 

Sept 

Oct 

Not. 

Deo. 

1 

266 

200 
380 
380 
380 

275 
275 
275 
280 
290 

290 

290 
296 
296 
326 

296 
296 
206 
235 
206 

235 

206 
396 
265 
265 

235 
235 
235 
205 
235 
206 

235 
206 
235 
150 
826 

426 
858 

178 
206 
285 

285 
235 
235 
265 
206 

285 

266 
286 
265 

296 

826 

326 
266 
296 
295 

390 
325 
300 

296 
826 
858 

296 
826 

206 
886 

296 
825 
800 

610 
585 
858 

295 
206 

826 
296 
826 
295 
326 

286 
890 
858 

890 
296 

825 
325 
296 
266 
235 
206 

306 

206 
826 
295 
295 

266 
286 

126 
150 
100 

150 
126 
150 
100 
100 

83 
100 
66 

150 
150 

}& 

235 
368 
358 

325 
265 
265 
390 
426 

635 

515 
535 

425 
610 

770 

770 

1,130 

1280 

1,320 

1,520 
1380 
1,040 
1,130 
1,040 

1,130 
1,080 
1,080 
1,220 
i;430 

1,160 
1,060 
960 
1,000 
1,040 

1,170 
1,310 
1910 
1,460 
1,620 
1,510 

1,560 
1,750 
1780 

1  740 
i;880 

2;  190 
2290 
2340 
2,670 

2,260 
2,200 
2,240 

2  280 
2,320 

3,120 
2,760 
2600 
2  440 
2,380 

2,540 
2,660 
2,660 
2,440 
2,170 

2,060 
1890 
1,740 
1,790 
1,740 

1,630 

1,890 
2540 
3,090 
3;  080 

3,140 
8080 
2280 
2,170 
2;060 

2,060 
1960 
1,960 
2,060 
2,000 

2,440 
1,840 
1,740 
2,330 
2,000 

2,170 
2  120 
i;890 
1,840 
1,680 

1,680 
1,570 
1,520 
1,670 
1,300 
1,200 

1,900 
1360 
12tt 
1,100 
i;i40 

966 
822 
822 
620 
460 

500 

955 
740 
740 
TOO 

TOO 
580 
660 
540 
910 

1,000 
1,460 
1,740 
1,300 
1,520 

1,520 

1  140 

1,100 

910 

910 

966 

822 

780 
660 
740 
700 

580 
500 

890 
426 
355 

320 
356 
320 
390 
500 

540 
540 
540 
355 
390 

390 
425 
425 
425 
356 

856 
855 

820 
355 

290 

500 

740 
700 
580 
660 

1,960 
2960 
1840 
1350 
1,200 

1,060 

1,000 

1,100 

822 

822 

965 
910 

1,000 
955 

1,000 

955 
955 
955 
955 
1,000 

965 
1,000 
910 
866 
740 
700 

700 
740 
740 
740 
740 

740 
700 
660 
660 
TOO 

740 
660 
620 
540 
630 

620 
620 
620 
700 
TOO 

580 
540 
600 
500 

460 

460 
540 
540 
640 
540 

540 

t 

640 

3 

640 

4 

4B0 

6 

426 

6 

426 

7 

880 

8 

390 

9 

880 

10 

890 

11 

800 

12 

400 

13 

400 

14 

400 

15 

400 

10 

400 

17 

400 

18 

400 

19 

400 

20 

400 

21 

860 

22 

860 

2S 

360 

24 

860 

as 

860 

26 

850 

27 

850 

28 

350 

29 

350 

30 

350 

31 

850 

Non.— DaOy  discbarfe  determined  as  followi:  Jan.  1  to  12  estimated  on  account  of  loe;  Jan.  13  to  May  80, 
fromaweU-deAMdcnnrv;  May  21  to  June  17,  by  tbe  Indirect  metbod  lor  sbJIUnc  cbannels;  June  18  to  Dee. 
U,ltamawell-deilnedoarye.    Dtebaige  Deo.  12  to  31  estimated  on  account  oiloa. 
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24  STTBFAGE  WATEB  SXTFPLTy  1911,  PABT  YII. 

Monthly  dUeharffe  o/Artan$Qs  Rivir  at  Ptublo,  Colo.,  for  19tU 


Month. 


Diseharse  hi  seoond-iBet 


^ftTimijim,   Miniiinini.     Mmb. 


RuD-off 
(total  in 


January 

February 

Maroh 

fc:::::: 

Jqae 

July 

August 

September 

October 

November 

Deoember 

They«ar 


326 

426 

610 

426 

1,910 

3,120 

8,140 

1,740 

822 

2,980 

740 

640 


206 

160 

206 

66 

426 

1,660 

1,200 

460 

290 

600 

460 

350 


250 

276 

831 

217 

1,100 

2,210 

2,060 

977 

488 

1,040 


15,900 
16,300 

20,400 
13.900 
07,800 
132,000 
127.000 
00.100 
27,600 
83,700 
87.200 
24,500 


3,140 


SS4 


804,000 


NoTB.^Aoeoraey  notes  not  given,  as  the  entire  record  was  furnished  by  the  State  fmginwir  of  Colofado. 
ABKANSAS   BIYER  NEAR  NEPESTA,  COLO. 

Iioe*tioii.— At  the  dam  of  the  Oxford  Fannera'  Canal  Go.  in  sec.  31,  T.  21  8.,  R.  60 
W.,  1\  miles  above  Nepesta;  about  6  miles  below  the  mouth  of  Hueifano  River, 
the  nearest  important  tributary. 

Keoords  aTailable.— September  8, 1897,  to  October  31, 1903;  July  14, 1909,  to  Decem- 
ber 15,  1911. 

Drainage  area. — ^9,130  square  miles. 

Qtmg^. — ^An  automatic  recording  gage  with  its  zero  coinciding  with  the  lowest  point 
of  the  diversion  dam  has  been  in  use  since  1910.  There  is  no  known  lektiim 
between  the  present  gage  and  that  used  in  1903. 

GhaxuaeL — ^The  diversion  dam  is  the  control  point,  and  as  the  results  show  shifting 
conditions  it  is  evident  the  dam  is  not  permanent. 

Diaoharge  xneaaurexnents. — Made  from  the  bridge  at  Nepesta  except  during  low 
water,  when  measurements  are  made  by  wading.  Between  the  gage  and  the 
measuring  section  is  a  wasteway  from  the  canal.  The  flow  at  this  point  is  sub- 
tracted from  the  flow  at  the  bridge  in  order  to  show  the  amount  of  water  below 
the  canal. 

Winter  flow. — Ice  causes  backwater  during  a  portion  of  the  winter  months. 

Diveraiona. — There  are  court  decrees  for  diversions  of  1,552  second-feet  from  the 
Arkansas  between  Pueblo  and  Nepesta,  and  approximately  1,600  second-feet 
from  intervening  tributaries.    The  records  do  not  include  the  flow  of  the  canal. 

Cooperation. — Since  1909  this  station  has  been  maintained  and  records  have  been 
furnished  by  the  State  engineer  of  Colorado. 

Discharge  meamrenunts  of  Arbansas  River  near  Nepesta,  Colo,,  in  1911. 


Date. 

Hydrographer. 

Oaee 
height. 

Dis- 
charge. 

Date. 

bejE^ 

Dis- 
ehaigB. 

Feb     1 

Thoi.  OripTe 

0.70 

.82 

.33 

1.22 

1.26 

229 

07 

1,168 

1,034 

May  27 

June    8 
16 
30 

A.  A.  WeOand 

JFM. 
1.43 
1.0 
1.9 
1.68 

nf- 

Mar.  21 

C.  L.  Chatlleld 

do 

do 

do 

1033 

fi&S 

do 

A.  A.  Wefland 

2,016 
1,800 

"nioe.  OrlBve 
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Daily  gaffe  height,  in  feet,  of  Arhcauas  Rivernear  Nepeata,  Colo,,  for  1911. 
[C.  W.  Cummings,  obseiTV.] 


25 


D»y. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

1     

0.86 
.9 
.86 
.8 
.75 

.86 
.8 

1.16 

1.3 

1.3 

1.26 
1.2 
1.15 
1.0 
.96 

.96 
1.0 
1.05 
1.15 
1.26 

1.35 
1.2 
1.2 
1.16 
1.1 

1.25 

1.4 

1.5 

1.35 

1.4 

1.4 

1.4 

1.45 

1.55 

1.4 

1.65 

1.66 

1.6 

1.76 

1.8 

1.6 

1.6 

1.45 

1.7 

1.7 

1.75 

1.8 
1.8 
1.45 
1.6 
1.7 

1.8 
1.6 
1.6 
1.56 
1.65 

1.56 

1.6 

1.7 

1.8 

1.56 

1.5  ' 

1.75 

1.9 

2.06 

1.9 

1.9 

2.25 

1.75 

1.5 

1.6 

1.66 
1.65 
1.75 
1.85 
1.86 

1.66 

1.6 

1.6 

1.56 

1.4 

1.6 

2.2 

1.3 

1.25 

1.4 

1.45 
1.25 
1.5 
1.6 
1.4 
1.3 

1.1 
1.1 

.9 
1.0 

.8 

.8 

.85 

.7 

.5 

.9 

.9 
.95 
.9 
.96 

.86 

.8 

.7 
.7 
.8 
.76 

.76 
1.0 
1.16 
1.2 
1.2 

1.1 

1.1 

1.1 

1.25 

1.2 

1.1 

1.0 
.96 
.96 

1.06 

1.0 

.96 
.9 
.9 

.85 
.85 

.8 

.8 
.8 
.8 
.7 

.8 
.8 
.8 
.85 
.75 

.75 
.75 
.85 
.85 
.85 

.85 
.85 
.75 
.7 
.7 

0.7 
.8 
.96 
.9 
.95 

2.1 
1.7 
1.3 
1.6 
1.6 

1.3 
1.1 
1.0 
1.0 
.9 

1.1 

1.1 

1.16 

1.2 

1.1 

1.4 
1.0 
1.1 
1.0 
1.1 

1.0 

.8 

.8 

.86 

.9 
1.26 

1.0 
1.05 
1.1 

.5 

.85 

1.2 

1.1 

1.1 

1.25 

1.0 

.96 
1.1 
1.25 
1.0 

.6 

.4 

.3 
1.1 
1.1 
1.0 

1.0 
.86 

1.1 
.9 
.85 

1.0 
.8 
.8 
.85 
.96 

0.96 

2 

.8 

3 

0.6 
.7 
.7 

.7 
.7 
.7 

.76 

4 

.65 

5 

.66 

6 

.0 

7 

.65 

8     

.8 

9 

.7o 

10 

.4 

.66 

.4 

.45 

.4 

.4 

.36 
.4 

.5 
.5 
.5 

.6 

.46 

.55 

.6 

.76 

.7 

.65 

.7 

.75 

.8 

11 

.7 

12 

.8 

13 

.75 

14 

.76 

15 

.7 

15 

17 

18 

19 

30 

21 

0.8 
.8 
.8 
.86 
.7 

.7 

22 

23 

24 

2S 

26 

27 

28 

2» 

30 

a 

ABKAN8A8  BIYEB   AT  NEW  POBT  LYONS,  COLO. 

Location.— At  the  United  States  Naval  Hospital  at  New  Fort  Lyons,  6  miles  east  of 

Las  Amimas,  2  miles  below  mouth  of  Puigatory  River,  the  nearest  tributary. 
BeeoidB  available.— April  5  to  December  25,  1911. 
Cha^. — ^Automatic  recording  gage. 
ChanneL— Shifting. 
Disehar^  measurements.— Made  from  a  car  and  cable,  except  during  low  water, 

when  they  are  made  by  wading. 
Winter  flow. — Ice  causes  some  backwater  during  the  winter  months. 
DivexBiona. — ^There  are  court  decrees  for  diversions  of  2,760  second-feet  from  the 

Arkansas  between  Nepesta  and  New  Fort  Lyons,  and  about  1,000  second-feet 

from  intervening  tributaries. 
Cooperation. — This  station  is  maintained  and  records  are  furnished  by  the  State 

engineer  of  Colorado. 

Ditcharge  meaawremenU  of  Arhanfos  River  at  New  Fort  Lyoru,  Colo.,  in  1911. 


Dite. 

Hydrogimpher. 

he^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

* 

Dis- 
charge. 

Mir.  23 

C.  L.  Chatfleld 

Fed. 
1.16 
1.35 
.08 
1.08 
1.28 
1.80 

86 
33 

383 
48 

328 

July  15 

Sept  12 

19 

27 

Oct     8 

H.C.  Ogden 

FeH. 
2.8 
1.6 
1.65 
1.6 
2.06 

atc^t. 

1,192 

SO 

32 

34 

Apr.    4 

15 

Hiy  13 

do 

do 

H.  C.  Ogden 

C.  L.  Patleraon 

do 

do 

do 

18 

Tbos.  Ortev6 

618 

Mj  10 

A.  A.  W^nft"4l 
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DaUy  gag€  hdgkt,  in  feet,  of  Arhan$a$  River  at  New  Fori  lyoiu,  Cblo.,  for  191t. 


D.y. 

Apr. 

May. 

JuDe. 

July. 

Auf. 

0ipt 

Oct 

Niir. 

Dm. 

1 

1.1 
1.1 
1.06 

i.a 
1.1 

1.1 

1.0 
1.0 
1.16 
1.86 

1.0 
2.06 
2.0 
1.8 
1.0 

1.4 
1.3 
1.1 
1.8 
1.7 

3.0 

2.26 

2.1 

2.0 

1.06 

1.86 

1.7 

2.2 

8.76 

2.6 

2.1 

2.1 

1.06 

1.06 

1.86 

2.26 

2.26 

2.26 

2.0 

1.8 

1.86 

1.0 
2.26 
1.76 
1.8 
2.0 

2.1 

2.1 

1.85 

1.66 

1.0 

3.25 

3.06 

1.0 

1.86 

1.06 

1.06 
1.06 
2.15 
2.26 
2.4 

X06 

2.1 

2.2 

2.8 

%0 

8.4 

2.9 
2.0 
2.16 
1.05 

8.1 

3.06 

2.66 

8.0 

2.06 

2.86 

8.26 

2.4 

1.06 

8.0 

8.7 

8.86 

8.06 

t? 

2.15 
3.05 
8.06 
8.2 

li 

8.8 

X05 

1.86 

3.1 

1.86 

1.55 

1.4 

1.4 

1.8 

1.3 

1.3 

1.05 

1.1 

1.05 

1.4 

1.36 

1.1 

1.1 

1.06 

1.06 

1.0 
1.0 
1.1 
1.4 
1.55 

1.8 
2.0 
2.0 
1.8 
3.3 
1.85 

1.8 

1.86 

1.85 

1.5 

1.5 

1.0 

1.5 

1.66 

1.05 

1.0 

1.65 

1.0 

1.65 

1.66 

1.0 

1.0 
1.0 
1.0 
1.0 
1.05 

1.75 

1.7 

1.0 

1.6 

1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.55 
1.06 

1.8 
3.4 
3.3 
8.4 
X4 

Z5 

%n 

8.5 
8.4 

3.4 

1:1 

8.3 
3.8 
3.85 

8.4 

3.3 
%l 
3.3 
8.36 

If 

1.0 
1.75 
1.0 
3.05 

1.1 

t.u 

l«Of 
1.7 

1.7 
XI 
3.1 
L7 
L55 

1.0 

1.06 

1.7 

8.0 

t.8 

XO 
1.8 
1.4 
1.8 
1.75 

1.85 

3.05 

2.05 

3.3 

3.1 

3.1 

1.0 

3.15 

3.0 

8.8 

8.0 

2 

8.0 

8 

8.0 

4 

2.7 

5 

1.8 

1.16 
1.1 
1.16 
1.26 
.06 

.8 

2.0 

6 

1.8 

7 

2.1 

8 

2.1 

9 

2.2 

10 

1.7 

11 

1.7 

12 

1.0 

18 

1.86 

14 

2.05 

IS 

1.0 

1.06 
1.06 
1.06 
1.06 
1.0 

1.06 
1.06 
1.0 
1.06 
1.06 

1.1 

1.16 

1.16 

1.06 

1.06 

1.06 

10 

1.9 

17 

1.05 

18 

2.0 

10 

2.0 

20 

1.0 

21 

1.0 

22 

3.1 

23 

1.0 

24 

3.3 

26 

L8 

20 

27 

S::::::::::::;:::::::::::::: 

29 

80 

81 

Non.--<Hifeliel6^t8som6wluktaftoct6dbylMdiiiiiif  tbAlartpartof  NoT«mb«ruMl  throu^ioalDeoembcr. 
DaHy  diecharge^  in  eecond-feetf  o/Arlansaa  River  ai  New  Fart  Lyone,  Colo.,  far  191  J, 


i>»y. 

Apr. 

May. 

Jane. 

Inly. 

AUf. 

Bept, 

Oct 

N<nr. 

Dm. 

1 

50 
50 
45 
00 
50 

50 
40 
40 
56 
88 

330 
440 
400 
270 
160 

90 
06 
40 
56 

206 

400 
010 
480 
400 
866 

300 
215 
600 

860 
480 

480 
305 
102 
300 
006 

605 
006 
400 
270 
800 

330 
606 
242 
270 
400 

480 
480 
300 
150 
830 

006 
440 
330 
300 
102 

192 
366 
520 
606 
750 

440 
480 
660 
050 
400 

750 
1,310 
070 
520 
866 

480 

440 

915 

1,430 

1,370 

700 

1,745 

760 

365 

2,200 

2,330 
2,530 

380 

606 

416 
410 
530 
440 
440 

510 
880 
815 
410 
300 

115 
70 
70 
55 
40 

40 
25 
30 
25 
70 

45 
80 
80 
36 
26 

20 
20 
80 
00 
86 

170 
260 
260 
150 
800 
175 

145 
165 
105 
60 

60 

70 
50 
55 

00 
50 

65 
45 

80 
80 
45 

45 
46 
45 
46 
45 

100 
80 
45 
45 
45 

45 
46 

50 
70 
80 

100 
110 
180 
130 
175 

870 
810 
655 

840 
840 

060 
1,280 
050 
840 
840 

700 
050 
650 
700 
790 

840 
650 
740 
050 
700 

600 
400 
400 
810 
400 
120 

560 

000 
000 
440 

800 

800 
500 
500 
880 
330 

340 
366 
390 
460 
060 

460 
840 

m 

840 
820 

820 
130 
130 
660 
500 

560 

410 

000 

1,400 

1,900 

1,530 
1,630 
1,680 
1,1» 

2 

8 

4 

5 

75 

55 

50 
56 

68 
86 

26 

460 

0 

840 

7 

560 

8 

560 

9 

660 

10 

SO 

11 

290 

12 

840 

13 

440 

14 

520 

16 

40 

45 
46 
46 
46 

40 

45 
46 
40 
45 
45 

50 
55 
66 
45 
46 

440 

10 

410 

17 

440 

18 

460 

10 

460 

20 

410 

21 

410 

22 

560 

23 

410 

24 

740 

25 

740 

26 

27 

28 

...••• 

20 '. 

80 

81 
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JfonlA^  dMiatgt  of  ArhanmM  Aiocr  at  New  Fori  Lyom^  Colo.Jor  190J. 


lioottu 

DtadiMfBinBM»sd4wt 

Ranmff 
(total  In 
•oie4Bet). 

IffAvlimim 

Ifinfamim 

Keen. 

Aprfllft-ao. 

2,400 
730 

a,330 
610 
166 

1,230 
660 
660 

40 
40 
160 

366 

20 

30 

100 

170 

340 

46.6 
311 
400 
806 
136 

64 
606 
436 
426 

1,460 
10,100 
23,800 
66,100 

81860 

36,000 
21,100 

i& 

jmi..:::::;::::. ;;.::::;::;. :;::::::::::::::::;:::;;:::: 

July 

Anjn^:::::::;;;:::;:::;;;;::: ;;;:;;;:;;:: ; 

oSebwT!:!::. ....;.. ..!.:..... ...:..:::: 

WA«tn|Mr 

Deeanber  1-JI 

Tb»p«lod 

107,000 

Nois.--Aoeiiiioy  notes  not  siven,  m  tbe  entire  record  wm  furniihed  by  the  State  imglnwir  of  Oolorada 
ARKANSAS  BIYEB  AT  HOLLY,  OOLO. 

Location. — ^At  highway  bridge  half  a  mile  southeast  of  Holly,  on  line  between  sees. 

14  and  16»  T.  23  S.,  R.  42  W.,  1  mile  below  the  mouth  of  Wild  Hone  Greek,  an 

intonnittent  stxeam. 
Becoxds  araJUUe.— October  15, 1907,  to  December  31, 1911. 
Braina^  area.— Approximately  25,000  square  miles. 
Gage.— A  number  of  gages  have  been  used  at  the  station,  but  the  readings  have  all 

been  referred  to  the  same  datum,  except  readings  subsequent  to  October  26, 1911, 

when  a  different  datum  was  used. 
Channel. — ^Very  shifting. 
Diaehaz]^  meaanremente.- Made  from  bridge  during  high  water  and  by  wading 

at  low  stages. 
Winter  flow.^Ice  causes  backwater  during  a  portion  of  the  winter  months. 
I>iverBiona.— There  are  court  decrees  for  diversions  of  1,047  second-feet  from  Arkansas 

River  between  the  stations  at  New  Fort  Lyons  and  Holly,  and  diversions  of  753 

second-feet  from  intervening  tributaries.    There  are  many  diversions  from 

Arkansas  River  below  Hdly,  in  Kansas. 
Aoenraeyw — Owing  to  the  shifting  character  of  the  channels,  the  estimates  can  not  be 

considered  better  than  fair. 
Cooperation. — Station  maintained  and  records  furnished  by  the  State  engineer  of 

Colorado. 

Diadkaye  meaauremenU  of  Arkan$aa  River  at  Holly,  Colo.f  in  1911. 


Biitew 

HydiofnplMr. 

A 

charge. 

Date. 

Hydrognplur. 

belSt. 

Die- 
chaiie. 

Ftt».    2 

Thos.  QrfcTe 

Pea. 

1.20 

***i."86" 
1.30 
1.20 

6i 
43 
36 
6.1 
»6.0 
646 
170 
3,770 
»5.0 

Sept.  16 

Oct.     3 

16 

Dee.    2 

11 

C.  L.  Pattenoa 

FetL 

Sec,^^ 

2ai 

MtTi  24 

do 

CL.  Chntfleid 

do 

Thoe.  Grieve 

'i'M 

•  1.60 

cl.OO 

el.  18 

•.06 

e.03 

«.96 

X7r 

21 

May  17 

July  16 

do 

do 

Tboe.  Grieve 

W.F.  Hicks 

1,000 
361 
621 

do 

SS-. 

do 

do 

do 

do 

H  0  Ofden.  ..^ 

X60 
2.10 
8.06 

i.ao 

296 
2S2 

n 

do..T 

200 

Anc26 

Thos.  Grieve 

•loe  111  atnam. 


•I^rom  a  pfe  refvred  to  a  new  datum. 
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SURFACE   WATER  SUPPLY,  1911,  PART  VH. 


Daily  gage  h^ightj  in  feety  of  Arhmsas  Rii>er  at  Holly,  Colo.,  for  1911, 
[8.  W.  JozMs,  otwtfTor.] 


Day. 


Jan.      Feb.     Mar.     Apr.     May.    June.    July.     Aug.     Sept     Oct     Not.    Dee. 


1. 
2. 
3. 
4. 
6. 

e. 

7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.25 

1.3 
1.3 
1.3 


1.4 
1.6 
1.7 
1.7 
1.4 

1.5 
1.5 
1.5 
1.5 
i.5 

1.5 

1.46 

1.4 

1.45 

1.5 

1.45 

1.5 

1.4 

1.4 

1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.5 
1.5 
1.5 
1.5 
1.5 
1.5 


1.6 

1.4 

1.36 

1.3 

1.3 

1.3 
1.3 
1.3 
1.3 
1.35 

1.25 

1.25 

1.2 

1.2 

1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 


1.2 
1.2 
1.2 
1.2 
1.2 

1.2 

1.2 

1.15 

1.05 

1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.1 

1.05 

1.06 

1.06 

1.05 

1.0 

1.0 

1.25 

2.8 

3.55 

2.45 


1.9 
1.9 
1.9 
1.9 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.5 
1.4 
1.4 


1.4 
1.6 
1.5 
1.6 
1.6 

1.6 
2.4 
2.2 
2.1 
2.15 

2.1 
2.1 
2.2 
2.2 
2.2 

2.2 

2.8 

2.35 

2.45 

2.7 

3.45 

3.3 

40 

3.4 

2.7 

2.3 

2.06 

2.0 

2.0 

2.0 

1.95 


1.75 

1.7 

1.6 

1.7 

2.3 

2.15 

2.15 

1.95 

1.8 

1.76 

1.6 


1.3 
1.3 

1.3 

1.25 

1.25 

1.25 

1.2 

1.2 

1.2 

1.2 

1.2 

1.35 

1.3 

1.3 
1.3 
1.3 
1.3 
1.3 
1.3 


1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.8 
1.3 
1.3 
1.3 
1.3 


1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.8 
1.3 
1.3 

1.3 
1.8 
1.3 
1.4 
1.4 

1.6 

1.6 

1.35 

1.0 

1.0 

1.05 


a66 
.85 
1.8 
1.15 
1.35 

1.25 
L2 
1.2 
1.4 
1.4 

1.66 
.8 
.85 
.95 

1.15 

1.15 
.85 
.8 
.7 
.6 

.6 
.6 
.6 
.€5 
.86 

.6 
.65 
.5 
.5 
.65 


Note.— Gage  heights  Oct  25  to  Dec  I6»  1911,  are  referred  to  a  new  datum. 

Daily  discharge^  in  second-feet,  of  Arkansas  River  at  Holly,  Colo,,  for  1911. 


Day. 


1. 
2. 
3. 

4. 

6. 

6. 
7, 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
16. 
16. 
17. 
18 
19. 
20. 

21. 
22. 
23. 
24. 
26. 
26 
27. 
28. 
29. 
80. 
31. 


Jan. 


Feb. 


Mar. 


70 
90 
118 
118 
67 

76 

76 
75 
70 
70 

70 
G4 


Apr. 


May. 


3 
3 
3 

2 
2 
7 

950 
2,666 

466 


June.    July. 


102 
102 
102 
102 
33 

33 
33 
33 
33 
33- 

33 
33 
33 
33 
33 

33 
33 
13 
13 
13 

13 
13 
13 
13 
13 

13 
13 
21 
13 
13 


13 
21 
21 
33 
33 

83 

410 
240 
180 
210 

180 
180 
240 
240 
240 

240 
320 
365 
465 

790 

2,400 
2,020 
3,940 
2,270 
790 

320 
160 
138 
138 
13R 
120 


Aug. 


33 
50 
320 

210 
210 
140 
73 
62 

21 
2 

8 
8 
8 

7 
7 
7 
6 
6 


Sept 


Oct 


6 
2 
2 
2 
2 

6 
6 
5 
6 

5 

6 

5 

6 

21 

21 

21 
21 
21 
21 
21 

26 
36 
30 
36 
35 

00 
100 

90 
340 
340 


Nov. 


135 
235 
545 
400 
768 

610 
645 
546 
830 
830 

1,340 
206 
235 
302 


235 
205 
155 

115 

115 
115 
115 
136 
136 

80 
98 
80 
80 
136 


DJLTiud^DM.l^l^SiiuS"^'^  ^^  *"'"'•**  ™****^  *"  ■***'"°'  chMinela.    Dtocfaufe  Aug.  «. 
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MonMy  dUckarge  of  Arhan$(u  River  at  HoUy,  Colo,,  for  1911. 


Montti. 


Dtaoharse  In  seoond-feet. 


if^-rimtiip,  Mlnliiituii.     'Ifesn. 


Run-oll 
(total  In 
acre-fBet). 


jannarj 

Febnarr 

March. 

^•::::;::;: 

Jane 

Joly 

Aogust 

September 

October 

November. ... 
December. .... 

The  Tear, 


56 
66 
118 
64 

2,eeo 

103 
8,940 

sao 

6 
S88 

1,S40 


63 

68 

46 

6 

3 

13 

18 

3 

3 

3 

80 

803 


63.9 
68.8 
04.0 
16.9 

136 
83.8 

646 
44.8 
6.0 
66.1 

846 

406 


8,390 

8,370 

8,990 

1,000 

8,390 

3,010 

83,600 

3,730 

308 

8,390 

30,600 

34,900 


8,040 


148 


107.000 


Non.— Aoeoraey  notes  not  ffiren,  as  the  entire  reoord  was  Aimlahed  by  the  State  engineer  of  Cotorado. 


TENNESSEE   FORK   NEAR  LBADYILLE     COLO. 

Location.— At  highway  bridge  in  sec.  16,  T.  9  8.,  R.  80  W.,  a  few  hundred  yards 

above  the  mouth  of  the  stream  and  about  3  miles  northwest  of  Leadville. 
Beeoxds  aTattable.—February  8.  1911,  to  December  31,  1911. 
Drainage  area. — 46  square  miles,  measured  from  topographic  sheet. 
Oage. — Vertical  staff, 
flhannftl. — Data  too  meager  to  determine. 
Discharge  maaaurementa.— Made  from  bridge  during  high  water  and  by  wading 

at  ordinary  stages. 
Winter  flow. — Ice  causes  backwater  during  the  winter  months. 
DiTendona.— There  are  court  decrees  for  diversions  of  24  second-feet  above  the 

station. 
Accoraey. — ^As  the  station  has  not  been  completely  rated,  no  estimates  of  daily  dis- 

chaige  have  been  made. 
Cooperation. — Station  is  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

Dikharge  metuurementi  of  Tenruisee  Fork  near  Leadville^  Colo.,  in  1911. 


Date. 

Hydngrapher. 

he^t. 

Dis- 
charge. 

Date. 

Oace 
height. 

Dis. 
charge. 

Feb.    8« 

O.  M.  Wimmer 

Feet. 

0.13 

.20 

.80 

.26 

10.3 
100 
60.1 

Aug.   2 
Sept.  14 
Dec.  26 

CM.  Wimmer 

Feet. 

0.15 

.00 

*-.2 

"t* 

Apr.  10- 
Jmie   5 

do 

do 

do 

do 

H.  B.  Wftha 

13.6 
11.6 

Joly  U 

•  Slight  lee  afleot. 


*  AppiozlmAte  gage  height  sflected  by  los. 
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SXmFAOE  WATBB  SUPPLY,  1911,  PABT  YII. 

Daily  gof^  height,  infttt,  of  Ternuuee  Fwrh  mar  LeoMUe,  Oolo»,for  19tt, 
[M.F.Fity,ob«T«r.l 


Day. 

Feb. 

Apr. 

M»y. 

JUM. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dee. 

1    

0.1 

""b'.z 

0.66 

2 

0.46 

0.16 

3 

ai5 

4 

.7 

**".■» 

.46 

6 

0 

0 

0.2 

7 

.35 

8 

0.16 

.2 

9 

.8 

a6 

10 

.2 

.16 
.16 

11 

.6 
.6 

.6 

.96 

12 

13 

.6 

14 

.06 

0 

0 

16 

0 

16 

.« 

.16 

.06 
.06 
.06 

-.1 

17 

.3 

18 

.6 

.2 

19 

.f 

20 

21 

0 

.0 

.46 

.46 

22 

23 

.16 

24 

.4 

.4 
.4 

26 

-.2 

26 

.8 
.4 

27 

.S 

.06 
.06 

28...* 

29 

.7 

.1 

30 

.7 
.7 

31 

Non^-^ace  heights  effleoted  by  toe  Jea.  1  to  Apr.  14  end  Oct  23  te  Dee.  81, 1911. 

HALF  MOON  OBEEK  NEAB  LEADYXLLE,  OOLO. 

LooatioiL.— In  sec.  6,  T.  10  S.,  R.  80  W.,  I  mile  above  mouth  of  streftm  and  6  mileo 
southwest  of  Leadville;  no  tiibutarieo  between  the  two  points. 

Records  available.— April  10,  1911,  to  December  12, 1911. 

Drainage  area.— 30  square  miles,  measured  from  topographic  sheet 

Oage.—Vertical  staff. 

ChaDneL— Rough,  but  apparently  permanent. 

Difloharge  meaaorements.— Made  by  wading. 

Winter  flow.— Ice  causes  backwater  during  the  winter  months  and  records  are  dis- 
continued. 

Diveraioiia. — ^There  are  court  decrees  for  diversions  of  12  second-feet  above  the 
station. 

Accuracy. — ^As  the  station  has  not  been  completely  rated  as  yet,  no  estimates  of 
discharge  have  been  made. 

Cooperation.— This  station  is  maintained  in  cooperation  with  the  United  States 
Forest  Service. 

Discharge  measuremenU  of  Half  Moon  Creek  near  LeadvUU,  Colo.,  in  1911. 


Dele. 

Hydrogrepher. 

U^X. 

Dto- 

enlarge. 

Apr.  10a 

0.  IC.  Wimmer 

Fleet. 

o.ao 

.06 
.70 
.66 

*"^4T 

Jl£»    6 
July  11 

do 

do 

181 
68.6 

Sept  14 
Dee.  24» 

do 

H.B.Wehe 

ins 

8.0 

•Oe«theightef[eotedbyio0.      »Dinliargeettimeted.   QeiehelghteouldnotbedtenniDedbeeimeoflOi. 
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Google 
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DaOy  §^t  heigki,  in  feet,  of  H<df  Moon  Cmk  near  LeadviUe,  Colo.,  for  1911. 
[X.  F.  Vnj,  obMTW.] 


Diy. 

Apr. 

lC»y. 

June. 

July. 

Aug. 

Sspt. 

Oet. 

Nov. 

Deo. 

1 

0.8 
.96 

1.0 
1.0 
1.0 

1.05 
1.0 
1.05 
1.0 

!85 

;76 
;66 

0.0 

0.6 
.0 
.6 
.65 
.5 

.5 
.5 
.5 
.5 
.5 

.5 
.5 
.5 
.5 
.5 

.5 

0.5 

.45 
.45 

.55 

0.5 
.5 

2 

3 

0.3 

0.0 

4 

S 

.4 

.75 

6 

7 

8. 

.6 

9 

.4 

.4 

10 

0.2 

.5 

11 

12 

.65 

1.0 

13 

14 

.4 

.4 

15 

16 

17 

18 

.5 

19 

.3 

20 

.5 

.6 
.76 
.75 
.75 
.65 

.65 

21 

22 

i.a 

1.15 
1.15 
1.05 

1.06 
.0 

1.0 
.96 
.8 

23 

24 

.2 

25 

26 

27 

.3 

28 

29 

.66 

80 

31 

'f 

Non.— Oage  height  Deo.  U  alleoted  by  ioe. 

COTTONWOOD  CREEK   NEAB  BUENA   YISTA;  COI/>. 

Location. — In  the  Leadville  National  Forest,  1  mile  west  of  Hot  Springs  Hotel,  in 
sec.  21,  T.  14  8.,  R.  79  W.,  and  7  miles  west  of  Buena  Vista;  1  mile  below  mouth 
of  South  Fork,  the  nearest  tributary. 

Records  available.— September  25,  1910,  to  September  13, 1911. 

Diaina^  aroa. — Not  measured. 

Cki^. — ^Vertical  staff;  datum  unchanged. 

Channel — ^Very  rough,  but  apparently  permanent.  There  is  a  small  diversion  dam 
100  yards  below,  but  the  fall  is  so  heavy  that  backwater  from  the  dam  does  not 
aCFect  the  gage  heights. 

Dischar^o  meaaurenieiita. — Made  by  wading. 

Winter  flow. — Hot  springs  above  the  station  keep  the  river  open  during  the  winter. 

DiversionB. — ^There  are  court  decrees  for  diversions  of  133  second-feet  from  Cotton- 
wood Creek,  nearly  all  below  the  station. 

Accuracy. — ^As  this  station  has  not  been  fully  rated  no  estimates  have  been  made. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

Diicharffe  measurements  of  Cottonwood  Creeh  near  Buena  Vista,  Colo.,  in  1911. 


Data. 

Hydrognpher. 

he^t. 

Dis- 
charge. 

F«b.    6 

O.  M.  WtBunar , t. , 

FmL 
1.00 

1:3 

"■a. 

Mar.  11 

do 

17.1 

Apr.    7 

do 

21.4 
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8XTBFAGE  WATBB  SUPPLY,  1911,  PABT  VIL 


Daily  gage  height^  in  feet,  of  Cottonwood  Creek  near  Buena  Fwto,  Cclo.^for  19U. 

[C.A.]fMd[,olMenrw.l 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

JUDB. 

July. 

Aug. 

8«pt 

1 

2.20 
2.10 
2.10 
2.20 

"i'io 

1.75 
1.70 

L56 

2 

1.55 

3 

LSO 

4 

L50 

5 



1.00 
1.00 

*  "i.w* 

1.00 

1.00 
1.60 
1.55 
1.66 
1.50 

1.5D 
1.50 
1.50 
1.45 
1.46 

1.40 

1.50 

0 

1.00 

1.45 
1.40 

2.30 
2.30 

1.50 

7 

1.10 

1.50 

8 

1.50 

9  

2.30 
2.30 

1.50 

10 

1.70 
1.75 

L50 

11 

1.03 

'"i.io" 

"lAO 

1.50 

12 

2.35 

3.10 

L50 

13 

i.ao 

1.06 

1.50 

14  

15 

1.C5 

2.35 

2.36 
2.30 

2.06 

3.00 
2.00 
1.90 
1.00 
1.06 

1.96 
1.00 
1.90 
1.00 
1.90 

1.80 
1.80 
1.80 
1.80 
1.75 
1.75 

16 

17 

1.72 

18 

i.ao 

1.36 
L30 
1.30 

19 

3.30 

» 

21 

1.50 
1.60 
l.GO 
1.70 
1.00 

2.00 
l.OO 
1.90 
2.00 
2.00 
2.10 

"  '2.46* 
2.40 
2.25 
2.20 

2.20 

"i'io' 

22 

1.20 

1.35 

23     

24 

1.10 

1.35 

26       

26 

1.00 

1.30 
1.50 
1.55 
1.55 
1.55 
1.55 

27 

28 

1A6 

1.35 
1.38 

29 

30 

1.2 

31 

1.25 

COTTONWOOD  CREEK  BELOW  HOT  SPRINGS,  NEAR  BUENA  VISTA,  COLO. 

Location.— In  the  Leadville  National  Forest,  at  bridge  in  aec.  22,  T.  14  S.,  R.  79  W.« 

half  a  mile  below  Hot  Springs  Hotel,  and  6  miles  west  of  Buena  Vista;  2  miles 

below  mouth  of  South  Fork,  the  nearest  tributary. 
Becorda  available.— April  9,  1911,  to  December  31,  1911. 
Drainage  area. — 72  square  miles,  measured  from  Forest  atlas. 
Gage. — Vertical  staff. 
Channel. — Probably  permanent. 

Discharge  measurements. — Made  from  bridge  or  by  wading. 
Winter  flow. — ^The  river  is  open  during  the  winter  months  on  account  of  hot  springs 

above. 
Accuracy. — Owing  to  the  very  rough  condition  of  the  stream  bed  the  estimates  can 

not  be  considered  other  than  fair  or  possibly  good. 
Cooperation.— Station  is  maintained  in  cooperation  with  the  United  States  Fewest 

Service. 

Discharge  meaeurements  of  Cottonwood  Creek  below  Hot  Springe,  near  Buena  VtetOy  Colo., 

in  1911. 


Date. 

Hydrognplur. 

bei^t 

Dis- 
charge. 

Date. 

Hydrographer. 

liSS^t 

cbat^B. 

Apr.     7 

0.  yr  Winjtr^^ 

F^et. 
0.60 
2.00 
1.80 
L40 

240 
240 
106 

Sept.l3 
Oct.  13 
Dec  28 

0.  M.  Wimmer 

Fml 

OlW 

1.10 

.70 

"^ft 

June  12 

do 

do 

77.1 

JnlT    2 

do. 

H.  B.Waha 

HI 

Aug.    1 

...  do... .    :. 
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Daily  gage  height,  in  feet,  of  CoUonwood  Creek  behw  Hot  SprvngB^  near  Buena  Vkta, 

Colo.,  far  1911. 
[E.  D.  Macten,  obsarvw.) 


Day. 

Apr. 

Mmj. 

Jons. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dee. 

1 

0.75 

.7 
.7 
.7 
.9 

1.1 
1.1 
1.3 
k3 
1.1 

1.1 
1.0 
1.1 
1.1 
1.1 

1.S 
1.S 
1.4 
1.5 
1.8 

1.1 
1.3 
1.2 
1.8 
1.5 

1.7 

1.6 

1.5 

1.8 

1.85 

1.8 

1.95 
S.0 
S.0 
10 
11 

115 
12 
12 
12 

11 

12 

12 
12 
12 
11 

11 
11 
11 
11 
11 

12 
12 
11 
10 
10 
10 
10 
10 
10 
10 

10 
12 

Vi 

11 

11 
11 

10 
10 
10 

1.9 
1.9 
1.96 
10 
1.9 

1.8 
1.8 
1.8 
1.8 
11 

11 
10 
1.9 
1.9 
1.8 

1.75 

1.7 

1.6 

1.6 

1.55 

1.5 

1.5 

1.46 

1.4 

1.8 

1.3 

1.2 
1.2 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
hi 
1.06 

1.06 
1.0 
1.0 
1.0 
1.0 

1.1 
1.1 
1.3 
1.3 
1.1 

1.1 
1.1 
1.1 
1.3 
1.2 
1.1 

1.1 
1.1 
1.1 
1.1 
1.06 

1.06 
t.O 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
.96 

.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 

.9 
.9 
.8 

.8 
1.1 

1.1 
1.1 
1.0 
1.0 
10 

1.6 
1.4 
1.3 
1.2 
1.3 

1.1 
1.1 
1.0 
1.0 
1.0 

1.0 
LO 
1.0 
1.0 
.9 

.9 
.9 
.9 
.9 
•» 
.9 
.9 
.9 
.9 
.9 
.9 

0.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.86 

.9 
.9 
.9 
.86 
.85 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

J 

.8 
.8 
.8 

0.8 

J 

.ft 

3 

g 

4 

g 

5 

g 

6 

76 

7 

.6 
.55 
.6 
.6 

.65 
.55 
.4 
.6 
.55 

.55 

.6 
.6 
.5 
.55 

.7 
.05 
.6 
.6 
.5 

.7 
.7 
.8 
.9 
.« 

76 

8 

75 

9 

75 

io.» 

7 

11 

13 

13 

14 

15 

16 

17 

u 

19 

ao 

a 

a 

33 

34 

25 

26 

27 

28 

3B 

30 

31 

DaUy  diediarge,  m  Meconi-feety  of  Cottonwood  Creek  beUm  Hot  Springe,  near  Buena  Vista, 

Colo.,  for  1911. 


Day. 

Apr. 

itoy. 

June. 

7aly. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

1 

88 

34 
34 
34 
53 

77 
77 
93 
106 
77 

77 
64 
77 
77 
77 

108 
108 
136 
146 
106 

77 
93 

93 

108 
146 

188 
166 
146 
310 
331 
310 

344 
266 

366 
266 
280 
292 

304 
304 
304 
280 

304 

304 
304 
304 
280 

380 
280 
280 
280 
280 

304 
304 
280 
266 
266 

266 
266 
266 
266 
266 

266 
304 

304 
280 
280 

280 
280 
266 
250 
266 

232 
232 
344 
266 
233 

310 
310 
310 
310 
380 

380 
356 
332 
333 
310 

190 
188 
166 
166 
156 
146 

146 
136 
136 
108 
106 

93 
93 

77 
77 
77 

77 
77 
77 
77 
70 

70 
64 
64 
64 
64 

77 
77 
93 
93 

77 

77 
77 
77 
93 
93 
77 

77 
77 
77 
77 
70 

70 
64 
64 
64 
64 

64 
64 
64 
64 
58 

53 
53 
53 
53 
53 

58 

53 
53 
53 
53 

53 

53 
43 
43 

77 

77 
77 
64 
64 
256 
166 
126 
108 
92 
92 

77 
77 
64 
64 
64 

64 
64 
64 
64 
53 

58 
53 
53 
53 
53 

53 

53 
53 
53 
53 
53 

43 
43 

43 
43 

48 

43 
43 
43 
43 
48 

53 
53 
53 

48 
48 

43 
43 
43 
43 

43 

43 
43 
43 

43 
48 

48 
43 

43 
43 

48 

45 

3 

48 

3 

43 

4 

48 

5..,.             

43 

6 

38 

7 

37 
34 
37 
27 

30 
24 
16 
27 
24 

34 
37 
37 
37 
34 

34 

30 
37 
37 
37 

34 
34 

48 
58 
43 

38 

8 

38 

9 

38 

10....               

34 

11 

34 

13 

34 

13 

34 

14 

34 

15 

34 

16 

34 

17 

34 

18 

34 

19....                           

34 

20 

34 

21 

84 

22 

34 

23 

34 

34 

34 

35 

34 

35 

34 

27 

34 

28 

34 

29 

34 

30 

34 

31 

34 

Non.— DaDy  diacharse  detennliiBd  tnm  a  fairly  well  defined  corre. 
75779*»— W8F  307—13 3 
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6TJBFACE  WATEB  SUPPLY,  1911,  PABT  VIL 


Monthly  ducharge  of  Cottonwood  Creek  below  Hot  Springe,  near  Buena  Vieta,  Coio.,  for 

1911. 

[Dnin«f»  ttM  72  aqiun  miles.] 


DiMbanee  in  aeoond-iBei. 

BOMff. 

Month. 

U^Tlmnm 

Iflwimnm 

MeuL 

Per 
sqoare 
mUe. 

Depth  In 

Inoheson 

drahiaee 

erea. 

Total  in 

ACCQ- 

ncj. 

Ai>ril7-a0 

53 

221 
304 
304 
146 

77 
256 
.  53 

43 

16 
34 

244 
146 
64 
43 
53 
43 
34 

2».5 

105 

278 

235 
85.5 
60.6 
76.1 
44.5 
36.0 

a  410 
1.46 
8.86 
8.36 
1.19 
.842 
1.06 
.618 
.500 

aS7 

L68 

4.31 

3.76 

1.37 

.94 

1.22 

.60 

.58 

Its 

4,680 
2,660 
2,210 

B. 

aSy!:™.:::;:::::;::::::::: 

B. 

June 

C. 

July 

C. 

Aagost 

B. 

B. 

October 

B. 

No»*mb*r 

B. 

December 

C. 

The  period 

57,200 

NOBTH   COTTONWOOD  CBEEK   NEAB   BUENA  TISTA,  COLO. 

Location.— At  hig^wfty  bridge  in  sec.  10,  T.  14  S.,  R.  79  W.,  6  miles  norOiirest  of 

Buena  Vista;  just  below  a  small  stream  entering  from  the  west,  and  1^  miles 

below  mouth  of  Silver  Creek. 
Beeorda  available.— October  5,  1911,  to  December  31,  1911. 
Drainage  area. — 50  square  miles,  measured  from  Forest  atlaa. 
Oage.— Vertical  staff. 
Channel. — ^Apparently  permanent. 
Diflchar^  measurementa. — ^Made  from  the  bridge  during  )ufjti  water  and  by 

wading  at  ordinary  stages. 
Winter  flow. — Data  too  meager  to  determine. 
Diveraiona.— There  are  court  decrees  for  diversions  of  32  second-feet  from  North 

Cottonwood  Creek. 
Aoeuracy.— As  the  station  has  not  been  completely  rated  estimates  of  diachai^  can 

not  be  made. 
Cooperat&on.— Station  is  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

Dieekarge  measuremenU  of  North  Cottonwood  Creel  near  Buena  Vuta,  Colo.,  in  1911. 


l>ste. 

HTdrogrmplMr. 

iMlSt. 

Dii- 
cherg^ 

Oet.    4 

O.lC^nmmer 

4.30 
4.40 
3.90 

34.8 

^       W 

do 

39  4 

Dee.  28 

H.B.weiia I ...::::;: ::::::::;:::: 

8.7 
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DaOff  ga^e  Kei^^  in  feet,  of  North  OaUonwood  Creek  near  Buena  Vista,  Colo.,  for  1911. 


D«y. 

Oct. 

Not. 

Dee. 

D«y. 

Oct. 

Not. 

Dec. 

1 

4.S 

4.1 

16 

2 

17 

4.2 

3 

4.2 

18 

4.0 

4 

4.3 
4.4 

19 

5 

4. 25 

4.05 

****4.d5 
4.05 

20 

4.35 

4.2 

0 

21 

7 

4.6 

22 

4.35 

"iY' 

8.9 

8    

23 

9 

24 

10    

26 

11 

4.35 
4.35 

'""io" 

26 

4.4 

■"'iis' 

3.9 

12 

27 

13 

4.4 

28 

4.4 

3.9 

14       

29 

15 

4.2 

4.8 

4.0 

30 

4.35 

81 

Non.-43ttC>  lMigbt>  slightly  afltotad  by  ioe  daring  the  lait  of  December. 

CHALK  GREEK  NEAR  8T.  ELMO,  COLO. 

LocatUm. — In  the  Lesdville  National  Forest,  at  highway  bridge  in  oec.  28,  T.  15  8., 

R.  79  W.,  just  below  the  cascades  of  Chalk  Creek,  and  6  miles  east  of  St.  Elmo. 

Nearest  tributary  is  a  small  intermittent  stream  entering  from  the  north  just 

below  the  station. 
Records  aTaiUble.— March  10  to  December  25, 1911. 
Draana^  area. — ^75  square  miles,  measured  from  Forest  atias. 
GkLge.— Vertical  staff. 
GhaimaL — Permanent. 
Discharge  measurementa.— Made  from  the  bridge  during  high  water  and  by  wading 

at  ordinary  stages.  • 
Winter  flow. — Data  too  meager  to  determine. 
Diversiona. — ^There  are  no  court  decrees  for  diversions  from  Chalk  Creek  above  the 

station,  but  below  there  are  decrees  for  132  second-feet. 
Accuxaey. — Conditions  are  favorable  for  accurate  results  and  the  estimates  should 

be  reliable. 
Coop«raticm. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. . 

DigduBfe  msaauremenU  of  Chalk  Creek  near  St.  Elmo,  Colo,,  in  1911, 


Dste. 

HydfugiH^lnr. 

he^ 

DiB- 

diarge. 

Date. 

Hydrognpher. 

heS^ 

Dli- 
oherge. 

Mar.  9  a 

O.M.  WlnuiMr 

do 

de 

do 

Feet. 

a70 

.83 

1.90 

1.80 

8ee.^t. 
12.4 
1«.0 
379 

Aug.  3 
8ept.l3 
Oct  12 
DecJOtt 

O,  M,  WlmiWT. ........ 

Feel. 
1.46 
1.20 
1.40 
1.10 

^«if- 

Apr.    9 
Jan  13 
Jnlj    3 

do 

do 

H.  B.  WahA 

46.0 
89.0 
24.4 

•  Boois  ioe  on  itght  baak. 
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8UBFACE  WATEB  SUFPLYy  lOll,  PABT  VH. 


DaUy  ffoge  height,  in/eet,  of  Chalk  Creek  near  St.  Elmo,  Colo.,  for  1911. 
[A.  J.  Smith,  otaervcr.] 


Day. 

Har. 

Apr. 

May. 

Jum. 

July. 

Aug. 

Etopt. 

Oct 

Not. 

D«c 

1 

1.35 
1.3S 
1.30 
1.30 
l.» 

1.45 
1.50 
1.63 
1.55 
1.53 

1.44 
1.50 

■ 'i.'w' 

1.68 
1.63 
1.66 
1.66 
1.68 

1.50 
1.60 
1.55 
1.73 
1.73 

L70 
1.70 

'i.'75' 
1.78 

1.80 
1.83 
1.83 
1.85 
1.90 

1.96 
3.00 
3.15 
3.30 
116 

3.00 
1.96 
1.96 
1.96 
1.96 

1.96 
1.96 
1.98 
1.99 
1.03 

1.03 
1.99 
1.90 

1.93 

1.80 
1.75 
1.75 
1.75 

1.70 

"i.ib' 

1.88 
1.80 

"'i'TO' 
1.68 

1.65 
1.65 
1.66 
1.66 
1.65 

1.68 
1.78 

■"i.73* 
1.7V 

1.T6 
1.68 
1.66 
1.65 
1.68 
1.16 

1.55 
1.50 
1.46 
1.46 
1.66 

1.38 
1.35 
1.30 
1.30 
1.30 

1.30 
1.30 
1.30 
1.30 
1.30 

1.30 
1.30 
1.30 
1.80 
1.30 

1.82 
1.66 
1.68 
1.53 
1.50 

1.43 

1.42 
1.38 
1.35 
1.33 
L30 

1.30 
1.30 
1.30 
1.30 
1.38 

1.96 
1.35 
1.20 
1.30 
1.30 

1.30 
1.30 
1.30 
1.30 
L30 

1.30 
1.30 
1.30 
L30 
1.30 

1.30 
1.36 
1.20 
1.20 
1.20 

1.20 
1.20 
1.20 
1.53 
1.62 

1.59 
1.43 
1.40 
1.50 
1.90 

1.90 
1.80 

L20 

1.16 

2 

a72 
.74 
.75 
.75 

.75 
.75 
.75 
.82 
.75 

.74 
.73 
.72 
.73 
.73 

.73 
.72 
.70 

.90 
.96 
1.00 
.96 
.96 

.96 
1.15 
1.30 
1.30 

LIO 

3 

Lie 

4 

L60 

5 

L60 

6 

LflO 

7 

LOO 

8 

LOO 

9 

a70 

.70 

1.50 
1.45 
L40 
1.40 
1.40 

1.40 
1.40 
1.40 
1.69 
1.40 

1.40 
1.40 
1.38 
1.35 
1.80 

1.30 
1.30 
1.30 
1.26 
1.22 
1.23 

1.15 
L15 

1.15 
L20 
1.80 
1.40 
1.15 

1.10 
1.10 

lis 

1.10 

LIO 
1.10 
1.10 
1.10 
1.10 

1.10 
1.10 
1.10 

2.00 
2.00 

LflO 

10 

LOt 

11 

LOO 

u 

LOO 

IS 

LOO 

14. 

1.06 
.80 

.70 
.70 
.70 
.03 

.69 

.70 
.TO 
.70 
.70 
.70 

1.30 

.70 
.85 
.70 
.70 

LOO 

15 

LOO 

16 

LOO 

17 

LOO 

18 

100 

19 

LOO 

ao 

LOO 

21 

LOO 

32 

LOO 

23 

LOO 

34 

LOO 

25 

.06 

26 

27 

28 

29 

30 

31 

Note.— Gage  helghto  affected  by  ioe  Har.  14, 15, 19,  20,  26, 28,  and  Nor.  12  to  14, 29,  and  SO,  1911. 
Daily  dieeharge,  in  »eeond-/eet,  of  Chalk  Creek  near  8t.  Elmo,  Colo.,  for  1911. 


Day. 


Mar.       Apr.      Miay.     Juab.     July.      Aug.      Se|ft.      Oct       Nor.      D«e. 


I.. 
2.. 
3. 
4. 

5. 

6., 
7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
18.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
30.. 

31.. 
32.. 
23.. 
34.. 
26.. 

26.. 
27.. 
28.. 
20.. 
30.. 
31.. 


SO 
56 
60 
60 
82 

112 
135 
146 
162 
146 

107 
135 
135 
135 
135 

179 
302 
226 
226 
179 

135 
135 
162 
363 

268 

260 
280 
280 
270 
282 
SOS 


315 
338 
328 
348 
380 

413 
445 
560 
585 

560 

445 

413 
482 
432 
432 

432 
432 
432 
803 
803 


303 
303 


338 
315 
283 
282 
282 


260 
266 
283 
209 

815 

367 
315 
806 

296 
285 

280 
270 
260 
260 
238 

220 
220 
220 
220 
220 

236 
303 
282 
263 
260 

260 
288 
220 
220 
202 
179 


162 
136 
113 
112 
88 

82 
74 
60 
60 
60 

68 

60 
60 
60 
60 

60 
60 
60 
60 
60 

66 
190 
179 
146 
135 

97 
97 
82 
74 
66 
60 


40 
40 
40 
40 
40 

40 
40 
40 
40 
40 

40 
40 
40 
146 
146 


146 
97 
88 

136 
380 

380 
815 
255 
105 
136 

135 
112 

88 
88 

88 

88 
88 
88 

88 
88 

88 
88 
83 
74 
60 

60 
60 
60 
50 
44 
44 


30 
» 
22 

a 

S9 
S9 
21 

2} 
21 
22 
22 

22 

23 
29 
22 
22 
22 

22 
22 
22 
22 
» 


NoTK.— Dafly  dtecharKe  det«rmJiied  from  a  wel1-d«flned  curve.  Dlnharge  eatimated  Mar.  14,  15. 19, 
30, 26, 28,  Nov.  12-14, 29, 30,  and  Dec.  26-31.  Diachaife  interpolated  on  aU  otlier  days  lor  which  gage  hei^a 
aro  iSb>%  published. 
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Monthly  dUduarge  of  Chalk  Creek  near  St.  Ehno,  Colo.,  for  1911. 


Month. 


I>iRlnf|B  in  ■eoand4Mt. 


MiiihmiuL 


Ran-off 
(total  in 
•cn-fBet). 


Mar.9-Sl... 

AprU 

May 

Jane 

July 

August 

Beptftmber.. 
October.... 
November. . 
December.. 


867 
190 
146 
880 
40 
28 


tt 
tt 

00 
888 
178 

60 


18.0 
80. 0 

168 

887 

280 
88.3 
61.0 

122 
32.4 
22.6 


1,180 
10,400 
28,600 
16,000 
6.430 
8,030 
7,600 
1,830 
1,390 


The  period. 


71,000 


Nor.— DlBchargB  estimated  at  22  seoond-feet  during  Doe.  21^1, 1011. 

SOUTH  FORK  OF  ABKAKSA8  RIYEB  AT  PONOHA,  OOLO. 

Location. — ^At  highway  bridge  about  half  a  mile  from  Poncha,  in  sec.  10,  T.  49  N., 
R.  8  E.    Nearest  tributary,  Poncha  Creek,  enters  one-fourth  mile  below. 

Beecnrdi  available.— January  14,  1911,  to  December  31, 1911. 

Draina^  area.— 140  square  miles,  measured  from  Forest  atlas. 

Gage.— Vertical  staff. 

ChaaneL — Data  too  meager  to  determine. 

Diaehargre  meaaoramenta.— Made  from  bridge  during  high  water  and  by  wading 
at  ordinary  stages. 

Winter  flow. — Springs  keep  this  stream  open  during  the  winter  months. 

DiTendons.— There  are  court  decrees  for  divefsioiis  of  113  second-feet  from  the  South 
Fork  above  the  station,  and  66  second-feet  below.  There  are  also  decrees  for 
diversions  of  76  second-feet  from  the  North  Fork,  which  enters  above. 

Accuracy. — As  the  station  has  not  been  completely  rated  no  estimates  of  discharge 
have  been  made. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Fwest 
Service. 

Difctoipe  meoMwrtmitnU  of  South  Fork  of  Arkan$a§  River  at  Poncha,  Colo,,  in  1911. 


Dateu 

Hydrographer. 

lie£. 

Dto- 
flharge. 

Jan.   14 

O.  W.  Wlmmer 

0.40 

.83 

—  .20 

.60 

^'fio 

Mar.  13 

.  .do 

81.1 

Ai«.    7 
De&  12 

do -- 

H,  F.  Wftha 

6.6 
46wl 
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6TJBFACE  WATEB  SUPPLY,  1911,  PABT  VH, 


DaUy  gage  height,  in  feet,  of  South  Fork  of  Arkamoi  River  at  Poneka,  Colo.,  for  1911. 

[J.  IC  Caeoin,  obflorver.) 


i>»y. 

Jan. 

Feb. 

Har. 

Apr. 

itoy. 

Jtme. 

Jaly. 

Aug. 

Sept 

Oct. 

Not. 

Dec 

1 

0.80 
.20 
.80 
.30 
.40 

.20 
.20 
.10 

.38 
.50 

.50 
.40 
.40 
.20 
.20 

.30 
.30 
.30 
.30 
.30 

.30 
.80 
.80 
.30 
.30 

.80 
.30 
.40 

0.80 

'".'46" 
.40 
.30 

.30 
.40 
.80 
.30 
.40 

.40 
.30 
.80 
.30 
.30 

.10 
.00 
.00 
.10 
.iO 

.05 
.10 
.15 
.05 
.06 

.00 
.00 
.05 
.10 
.05 
.10 

0.10 
.10 
.20 
.12 
.00 

-  .10 

-  .30 

-  .25 

-  .20 

-  .18 

-  .15 

-  .22 

-  .25 

-  .20 

-  .80 

-  .80 

-  .06 

-  .30 

-  .26 

-  .26 

.20 
.20 
.28 
.30 
.22 

.30 
.26 
.20 
.88 

.30 

0.15 

.38 

.U 

.06 

-  .15 

.20 
.57 
.78 
.88 
.90 

.48 
.20 
.15 
.15 
.85 

.85 

.50 
.68 
1.26 
.68 

.56 

.47 
.37 
.60 
.07 

.78 
.88 
.97 
L17 
1.17 
1.20 

LSO 
1.47 
1.40 
1.60 
L77 

1.70 
1.97 
1.78 
•  2.27 
1.90 

1.78 
1.78 
L40 
1.60 
2.28 

2.00 
1.83 
L78 
1.80 
L87 

1.88 
1.77 
L70 
LSO 
1.67 

1.22 
1.00 
.80 
.80 
1.25 
1.00 

1.57 
1.76 
1.56 
1.7« 
»3.86 

«2.60 
2.10 
1.78 
1.68 
1.38 

1.36 
1.30 
1.40 
1.86 
1.33 

1.43 
1.43 
L63 
1.68 
1.59 

L43 
1.40 
1.60 
l.«6 
L26 

1.86 
1.33 
1.16 
1.80 
1.26 
.96 

0.76 
.68 
.46 
.36 
.38 

-'.'36* 

-  .10 

-  .20 

-  .23 

-  .13 

*:S 

.03 

-  .16 

-  .16 

-  .16 
.00 

-  .18 

-  .13 

-  .08 
L16 
1.08 

.56 
.45 

.38 

.16 
.23 
.26 
.60 
.46 

0.08 
.06 

-  .10 

-  .18 
~  .30 

-  .13 

-  .20 

-  .10 

-  .08 
.06 

-  .08 

-  .18 

-  .08 

-  .10 
.00 

.08 
.00 
.10 
.10 
.86 

.23 
.30 
.20 
.18 
.20 

.86 
.15 
.16 
.05 
.20 

0.90 
1.40 
1.16 
L4S 
1.86 

1.33 
.95 
.95 
.86 
.90 

.73 
.73 
.55 
.fO 
.65 

.00 
.68 
.50 
.55 
.55 

.48 
.55 
.58 
.68 
.60 

.68 
.60 
.58 
.43 
.80 
.68 

0L60 
.60 
.63 
.55 
.TO 

.90 
.56 
.86 
.75 
.56 

.f3 
.70 
.Hb 
.70 
.70 

.70 
.70 
.83 
.76 
.78 

.70 
.66 
.98 
.80 
.75 

.76 
.78 
.90 
LOO 
.90 

0.89 

3 

3 

.60 
.56 

.53 

.53 

4 

5 

6 

.53 

7 

.53 

8 

.53 

0 

.53 

10 

.50 

11 

.53 

12 

.53 

13 

53 

14 

0.40 
.40 

.80 
.40 
.80 
.40 
.40 

.40 
.40 
.30 
.80 
.40 

.30 
.30 
.80 
.40 
.40 
.40 

.¥> 

15 

.50 

16 

17 

.46 
.35 

18 

.30 

10 

.40 

20 

.30 

21 

.45 

22 

.40 

23 

.») 

24 

.45 

25 

36 

27 

.3.S 

.35 
.35 

28 

.40 

29 

80 

81 

.40 
.35 
.40 

•  Maximum  gage  height  3  feeC.    »  Maximom  gage  height,  4.3  ieet.     «  Maximiim  gage  height,  8.4  feet 
Non.— Negative  readingB  during  April  are  not  reliable  ae  th^  were  not  made  at  the  P19B. 

PONCHA  CBEEK  AT  PONCHA,  COLO. 

Location.— At  highway  bridge  in  sec.  10,  T.  49  N.,  R.  8  E.,  near  Poiich%  about 

one-fourth  mUe  above  the  mouth  of  creek. 
Becordfl  available.— January  14,  1911,  to  December  31,  1911. 
2>ralnage  area.— Not  measured. 
Qa^.— Vertical  staff. 
Channel.— Shifting. 
Diaeharge  measurements. — Made  from  bridge  during  high  water  and  by  wading 

at  ordinary  stages. 
Winter  flow. — Springs  prevent  the  creek  from  freezing  to  any  considerable  extent. 
IMTorsions. — ^There  are  court  decrees  for  diversions  of  7  second-feet  above  the  eta- 

tion,  but  none  below. 
Accuracy. — As  the  station  has  not  been  completely  rated  no  estimates  ci  discharge 

have  been  made. 
Cooperation.— Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

Diecharge  meaturementi  ofPoneha  Creek  at  Pondia,  Colo.,  m  1911. 


Date. 

Hydrographer. 

» 

Di»- 
efaeiie. 

Jan.    14 

0.  M.  Wimmer 

W9tt. 

aso 
.35 

.70 
.50 

^•^.2 

Mar.  13 

do 

17 

Auk.    7 

do 

aa.5 

Dec.  12 

w  B.  Wehft 

7.6 
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Daily  gt^  Jmgki,  infiH,  ti^Pmidm  Cmk  at  Pondbo,  Colo.,  fat  t9U. 


P.M.ClMDkl. 

oMrvi 

».J 

D^y. 

Jaa. 

F«b. 

Mar. 

Apr. 

MV. 

J^no. 

Mf. 

Ane. 

Bipl. 

Oet 

Not. 

Die 

1 

a40 
.ao 

.40 
.40 
.80 

.40 

.» 

.40 
.40 
.60 

.80 

.80 
.80 
.40 
.40 

.60 
.80 
.60 
.60 
.80 

.80 
.60 
.60 
.60 
.80 

.40 

.80 

a6o 
"lio 

.80 
.80 

.80 
.00 
.60 
.60 
.00 

.60 
.40 
.40 
.S6 

.40 

.86 

.00 
.60 
.40 
.60 

.80 
.60 
.85 
.80 
.80 

.60 
.» 
.80 
.40 
.40 
.40 

a60 

.40 
.00 
.60 
.86 

8 

.80 
.86 
.86 

.80 
.O 
.60 
.60 
.66 

.86 
.86 

.90 
.76 
.70 

.66 
1.00 
1.00 
LOO 
LOO 

LIO 
LIO 
LIO 
LIO 

Lai 

aoo 

.66 
.66 
LOB 
LIS 

LIO 
L07 
L67 
LT7 
LOO 

L87 
L8S 
L40 
Ltt 
L70 

LOO 
L73 
LIO 
107 
L7S 

Lf7 
LOO 
L47 
LOO 
L70 

L07 
LOO 
L7S 
LOS 
LOO 
LOS 

L07 
L73 
LH 
L07 
L70 

L70 
L48 
LOO 
L80 
LOO 

L67 
L40 
L80 
LSO 
LIS 

LSS 
L90 
LSS 
LSS 
LIS 

LIS 
LIO 
.W 
.97 
.07 

Ltt 
LIO 
LOB 
L07 
L07 

LS7 
LOO 
LIO 
LOO 
LIO 

LSS 
LOO 
1,40 
LSI 
LIS 

.« 

.60 

.60 

LIO 

LSO 

.66 
LSI 
LSS 
LM 
LIS 

L«> 
LIO 
LOO 
Ltt 
L« 

LBS 
LSS 
L16 
LIO 
LIS 
LIS 

as7 

.07 
.07 
.00 

.OS 

.60 
.00 

.n 

.70 
.07 

.07 
.77 
.7! 
.71 
.60 

.60 

.OS 
.00 
.OS 
.86 

.00 
LOO 
LOO 
.07 
.60 

.00 

.77 
.00 

.OS 

.n 

.7S 

aro 

.7S 

.00 
.OS 
.7S 

.00 

.OS 
.IB 

:& 

.60 
.00 
.06 
.IB 
.00 

.67 
.IB 
.60 
.IB 
.67 

.IB 
.IB 
.00 
.68 
.60 

.07 
.60 
.80 

.00 
.7S 

ass 

.60 
.70 

.7S 
.00 

.10 
.10 

.76 
.00 
.10 

.00 
.76 

:S 

.76 

.66 
.66 
.76 
.68 
.TO 

.80 
.IB 
.76 
.70 
.70 

.76 
.68 
.00 
.86 
.86 
.80 

ass 

.16 
.46 
.60 
.06 

.76 
.70 
.76 
.76 
.70 

.76 
.76 

.06 
.70 
.70 

.76 
.76 
.60 

.06 
.70 

.06 
.80 
.70 
.70 
.60 

.06 
.68 
.86 
.66 

.70 



a80 

a 

3 

.00 
.60 

4. 

.60 

5. 

.60 

« 

.80 

7 

.80 

8 

.60 

• 

.86 

M 

.86 

u 

.60 

n 

.60 

13 

.86 

14. 

.» 

.so 
.w 

.fiO 
.fiO 
.50 

.80 
.50 
.60 
.60 
.80 

.60 
.80 
.80 
.80 
.80 
.80 

8 

U. 

If 

17 

IS 

.00 

.00 

.66 
.66 

M 

D 

a 

s 

a 

.66 
.66 

.66 
.68 
.66 

34 

.46 

25 

.40 

% 

.00 

27 

as 

.68 
.60 

» 

30 

31 

.00 
.60 

NoTE.-Oaee  hdlg^ti  tfleeted  by  ioe  Deo.  17  to  SI. 

WEST  BSAYEB  CREEK  NSAB  TIOTOB,  OOLO. 

Locatkni. — ^At  the  Skogway  power  station  of  the  AikanoM  Valley  Railway,  Light  k 
Power  Co.,  in  oec.  30,  T.  16  S.,  R.  68  W.,  about  7  mike  ooutheaot  of  Victor. 

BeeordB  aTailable.— Monthly  eotimateo  from  January  1, 1906,  to  December  81, 1911. 

Draina^  area. — ^70  square  mileo. 

Method  of  compiHTig  reoorda.— The  water  need  throu^  the  power  house,  which 
IB  brought  by  pipe  line  from  the  reservoir  3|  miles  upstream,  is  measured  houily 
by  weir.  To  this  amount  is  added  ot  subtracted  a  quantity  representing  the 
gain  or  loes  in  the  reservoir  during  the  period.  The  seepage  throui^  the  reservoir 
is  measured  by  weir  and  added  to  the  above  to  obtain  the  final  result.  The 
record  therefore  represents  the  flow  of  the  stream  (less  evi^xnation  from  the 
stored  water)  as  if  there  were  no  reservoir. 

Diveraioiui. — ^Above  the  power  reservoir  the  town  of  Victor  has  three  reservoirs 
from  which  water  is  diverted  for  municipal  purposes.  Colorado  Springs  receives 
its  water  supply  from  four  reoervoirB  in  the  upper  basin.  There  are  filings  (which 
have  not  yet  been  adjudicated)  for  diversions  from  the  basin  of  52  second-feet  by 
ditch  and  5  second-feet  by  pipe  line.  This  water  is  diverted  into  Lake  Moraine, 
and  thence  by  natural  channels  to  Colorado  Springs.  The  town  of  Altman,  for 
municipal  supply,  has  filed  on  five  reservoir  sites  in  the  upper  basin,  having  a 
combined  capacity  of  2,900  acre-feet.  Below  the  power  plant  diere  are  adjudi- 
cated decrees  for  diversions  of  57  second-feet  from  Beaver  Creek,  which  is  formed 
by  East  and  West  Beaver  creeks.  In  addition,  there  is  an  irrigation  reservoir  in 
opoation  which  has  a  filing  for  4,760  acre-feet. 

Aeeuracy. — Company  states  that  records  are  probably  coirect  within  6  per  cent. 

Cooperation. — ^Recoids  are  furnished  through  courtesy  of  Arkansas  Valley  Railway, 
Lig^t  A  Power  Co. 


Digitized  by 


Google 


40  SURFACE  WATER  SUPPLY,  IWl,  PART  VII. 

MarUhhfdiicharge  of  West  Beaeer  Creel  near  Vktor,  Colo,  for  1905-1911. 


Month 


Mean 
discharge 
faiscooxia- 

feet 


Run-off 
(total  In 
aore-feet). 


Month. 


Mean 
dteharge 
inseoond- 


RmHifl 
(total  in 


1005. 

lanuary 

February , 

March , 

April 

Y^y 

June 

July 

August 

September 

October , 

November , 

December , 

The  year. 

1000. 

January 

February 

March 

^:::::::::; 

June 

July 

August , 

September 

October 

November , 

December , 

The  year. 

1007. 

January , 

February , 

March 

April 

Y^y 

June 

July 

August 

September 

October 

November , 

December 

The  year. 

lOOS. 

January , 

FM>ruary 

March 

^:::::::;:: 

June 

July 


0.8 

6.0 

10.4 

53.0 

104 

110 

41.4 

<S.8 

24.2 

8.0 

0.0 

1.0 


37.1 


1.4 
3.7 
5.4 
13.2 
15.0 
22.0 
32.0 
20.2 
10.4 
84.2 
65.0 
0.2 


23.0 


4.0 
7.0 
8.4 
8.8 
17.4 
15.8 
17.0 
0.0 
5.4 
4.0 
3.0 
2.0 


8.0 


2.0 
2.2 
6.1 
6.8 
4.1 
1.1 
2.6 


418 

333 

040 

3,160 

0,400 

7,060 

2,650 

8,020 

1,440 

620 

367 

117 


90,000 


80 
200 

832 

780 

078 

1,300 

2,020 

1,240 

1,160 

6,180 

3,330 

606 


17,200 


301 
410 
610 
624 

1,070 
010 

1,080 
000 
321 
801 
232 
178 


0,400 


123 
120 
314 
345 
262 
60 
164 


1006. 

August 

September 

October 

November 

December 

The  year. 

1000. 

January 

February , 

March 

April 

May 

June , 

July 

August , 

September 

October 

November 

December , 

The  year. 

lOia 

January 

February 

March 

AprU 

M^y 

June 

July , 

August 

S^tember 

October 

November..^... 
December 

The  year. 

1011. 

January 

February 

March 

^:::-::.± 

June 

July 

August , 

September 

October 

November 

December , 

The  year. 


7.6 
2.0 
2.0 
3.0 
1.0 


401 
173 
178 
179 
117 


3.2 


3,400 


2.1 
1.2 
2.8 
14.1 
8.0 
0.3 
8.8 
27.3 
63.2 
12.2 
8.7 
12.0 


13.3 


8.6 
6.0 
26.8 
26.3 
41.2 
10.5 

ia6 

15.4 
11.4 
0.2 

7.4 
7.0 


10.0 


6.6 
4.0 
8.3 
11.2 
14.8 
0.0 
18.8 
10.2 
11.2 
0.3 
6.0 
4.1 


0.0 


120 
07 
173 


»3 

541 

i,on 

3,170 
350 
518 
793 


0,700 


613 

SS 

l.SOO 

1.510 

2,530 

i.iao 

646 
047 
6» 
566 

4« 
490 


11,300 


338 

m 

610 
735 
870 
30 
1,100 
l,Ift) 
006 
573 
333 
253 


7.230 


PURGATORY  RITER  AT  TRINIDAD,  COLO. 

Xiocation.— At  Animafi  Street  Bridge  at  Trinidad,  Colo.  Nearest  perennial  tribu- 
tary, Gray  Creek,  enters  about  4  miles  below. 

Becords  available.— May  1,  1896,  to  July  31,  1899;  August  25,  1905,  to  December 
31, 1905;  November  1,  1906,  to  March  10, 1907;  October  14, 1907,  to  Decemb^Sl, 
1911.  From  March  23,  1905,  to  October  31,  1906,  a  station  was  m«;^»i»ni>H  gt 
Alfalfa,  about  25  miles  east  of  Trinidad. 

Drainage  area.— 742  square  miles. 

Oage.— A  chain  gage  since  August  25,  1905;  leieired  to  a  dalum  1.70  feet  below  that 
of  the  original  staff  gage. 

Chaimel. — Somewhat  shifting. 
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BiMhar^  measurexnents.— Made  from  bridge  during  high  water  and  by  wading 
at  (Mxlinary  stages. 

Winter  flow. — Ice  causes  some  backwater  during  the  winter  period. 

Divendons. — There  are  court  decrees  for  diverrions  of  112  second-feet  from  Purgatory 
River  above  Trinidad  and  348  second-feet  below.  There  are  decrees  for  diver- 
sions of  110  second-feet  from  tributaries  entering  above  the  station. 

Accuracy. — ^Although  the  channel  is  somewhat  shifting,  sufficient  measurements 
have  been  made  to  form  a  basis  for  estimates  of  flow,  which  may  be  considered 
good. 

Cooperation. — Station  maintained  in  cooperation  with  the  State  engineer  of  Colo- 
rado. 

Ditckarge  meaturemenU  o/Purgaiory  River  at  Trinidad^  Colo.,  in  1911. 


Date. 

Hydrognpher. 

h»S&' 

Dto- 
charse. 

Data. 

Hydrograpber. 

Oase 
heijbt. 

Dto- 
oharia. 

Jan.   18a 

G.  H.Rttsaell 

Feet. 
8.31 
3.41 
3.41 
3.06 
8.86 
8.00 
9.60 

4.6 
16.6 

2.1 
00.0 
64.7 
6»100 

July  22 
Aug.  20 
24 
Sept.    6 
Oct    26 
Deo.  12 

0.  H.  RuBsell 

Feet. 
4.48 
3.48 
3.90 
3.66 
8.88 

•  3.78 

*1# 

Feb.  18 
Mar.    0 

do 

W.B.  Freeman 

Ruasell  and  Waha 

W.B.  Freeman 

O.H.Ruaseil 

W.B.  Freeman 

Thoe.  Grieve 

38.2 
126 

Apr.  10 

M(ay  If 

July    1 

21 

O.H.  Russell 

66.9 

W.B.  Freeman 

do 

67.2 
7.0 

do 

•  Slight  Ice  effect.  6  Estimated. 

Daily  gage  height,  in  feet,  of  Purgatory  River  at  Trinidad,  Colo.,  for  1911. 
[H.  D.  Albertaon,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

3.38 
3.38 
3.35 
3.38 
3.38 

8.38 
3.38 
3.42 
3.42 
3.4 

3.4 
3.4 
3.4 
3.4 
3.35 

3.38 

3.4 

3.4 

3.4 

3.4 

8.4 

3.4 

3.4 

3.35 

3.32 

3.35 

8.85 

3.38 

3.4 

3.4 

3.35 

3.4 

3.4 
3.4 
3.4 
8.4 

3.4 

3.38 

3.38 

3.38 

3.38 

8.38 
3.38 
3.38 
3.38 
3.42 

3.45 

3.4 

3.4 

3.35 

3.35 

3.35 
8.35 
3.35 
3.38 
8.38 

3.4 

8.4 
3.4 

3.66 
3.72 
3.85 
3.68 
3.66 

8.66 
3.62 
3.42 
8.38 
3.35 

8.35 

3.35 

3.35 

3.3 

3.3 

3.3 

3.3 

3.45 

3.42 

3.4 

3.4 

3.4 

3.42 

3.45 

3.45 

3.45 

3.45 

3.46 

3.32 

8.3 

8.3 

8.3 
3.3 
3.3 
3.4 
3.18 

3.16 
3.12 
3.06 
3.0 
3.0 

3.06 
3.06 
3.06 
3.02 
8.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
8.7 

8.86 
8.12 
3.15 
8.16 
3.1 

3.62 
3.6 
3.6 
8.42 
3.62 

3.72 
3.78 
3.98 
4.08 
4.1 

4.06 

4.0 

3.8 

4.2 

4.0 

4.0 
3.9 
3.9 

3.86 
3.86 

3.85 
3.86 
3.82 
8.8 
3.8 

3.66 

8.56 

3.7 

3.9 

8.88 

8.96 

4.4 

3.06- 
3.92 
3.92 
3.96 

3.98 

3.98 

4.0 

4.0 

4.06 

4.01 
4.0 
4.0 
4.0 
4.1 

4.0 
3.92 
4.38 
4.8 
3.92 

3.92 

4.9 

4.1 

3.92 

3.85 

3.75 

4.22 

3.7 

3.75 

8.76 

3.8 

3.82 

3.9 

4.4 

6.02 

6.83 
4.0 
4.45 

4.06 
4.0 

3.9 

4.46 

4.1 

6.7 
6.36 

6.8 

4.06 

7.3 

4.8 

4.6 

4.9 

4.1 

4.5 

4.66 

4.12 

4.1 
4.06 
4.1 
4.4 

4.28 
4.06 

8.85 

8.8 

3.77 

3.7 

3.66 

8.66 
3.6 
3.66 
3.66 
3.76 

3.76 

8.73 

3.6 

8.66 

8.66 

4.0 

3.7 

4.25 

3.65 

3.65 

3.55 

3.83 

3.95 

4.3 

4.76 

3.8 

3.7 

3.75 

3.7 

8.66 

8.6 

3.56 

3.66 

3.56 

3.6 

3.6 

3.46 
3.46 
3.45 
3.45 
3.46 

3.46 
3.46 
3.45 
3.53 
3.57 

3.55 
3.55 
3.55 
3.53 
3.5 

3.47 
3.45 
3.45 
3.46 
3.45 

3.4 

3.4 
3.35 
3.35 
3.86 

3.3 
3.6 
3.6 
3.6 
6.0 

4.9 
4.6 
4.5 
4.6 
4.45 

4.35 

4.3 

4.3 

4.26 

4.2 

4.08 

4.0 

4.0 

4.0 

4.12 

4.1 

4.0 

3.98 

3.9 

3.9 

3.9 
3.9 
3.9 
3.9 
3.9 
3.9 

3.9 
8.9 
4.0 
4.0 
4.0 

8.9 
3.85 
3.8 
3.76 
3.7 

8.7 
8.7 
8.7 
8. 72 
3.75 

3.75 
3.78 
3.8 
3.76 
3.76 

8.7 
3.7 
3.75 
8.72 
8.7 

3.72 

8.76 

8.72 

8.7 

8.72 

3.63 

2 

3.68 

3 

3.78 

4 

3.86 

5 

3.86 

6 

3.86 

7 

3.8 

8 

3.78 

9 

3.78 

10 

3.78 

11 

3.88 

12 

3.78 

13 

3.86 

14 

4.23 

15 

3.88 

16 

8.78 

17 

3.8 

18 

3.78 

19 

4.33 

20 

473 

21 

4.48 

2 

4.03 

23 

3.88 

24 

3.88 

25 

» 

3.96 
4.23 

27 

4.18 

28 

4.18 

29 

30 

31 

4.06 
4.03 
4.08 

NoR.-<}age  bdghts  afleoted  by  loe  Jan.  1  to  81  and  Deo.  1  to  31. 
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Daily  dUcharge,  in  second-feet,  of  Purgatory  River  at  Trinidad,  Colo,,  for  191  J, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

10 
10 
10 

10 
10 
10 
10 

8 

9 
10 
10 
10 
10 

10 
10 
10 
8 
8 

8 
8 
9 
10 
10 
8 

15 
38 
68 

28 

34 

38 

24 
18 
15 
15 

15 
15 
15 
10 
10 

10 
10 
20 
18 
16 

16 
16 
18 
20 
20 

20 
20 
20 
12 
10 
10 

10 
10 
10 
16 
6 

48 
16 

30 
27 
27 
22 
30 

51 
65 
90 
112 
116 

112 
96 
61 

138 
96 

96 
75 
75 
68 
68 

68 
66 
64 
62 
62 

31 
34 
50 
82 
80 
93 

200 

94 
88 

87 
95 

102 
101 
106 
106 
120 

109 
120 
120 
120 
140 

125 

100 
220 
400 
110 

110 
475 
150 
120 
99 

76 
190 
70 
77 
77 

100 
106 
130 
850 

n4 

1,850 
170 
376 
190 
170 

130 

375 

210 

1,200 

1,850 

3,400 
190 

3,100 
570 
450 

630 
210 
400 
480 
219 

210 
190 
210 
350 
291 
190 

115 
100 
93 
75 
66 

66 
57 
50 
50 

88 

88 
83 
57 
50 
50 

170 
76 

278 
50 
50 

50 
109 
150 
300 
6«0 

100 
75 
88 

76 
66 
67 

50 
50 
50 
43 
43 

36 
36 
36 
36 
36 

36 
36 
36 
46 
53 

50 
SO 
60 
46 
43 

36 
36 
36 
36 
36 

30 
30 
25 
35 
35 

31 
43 
«8 
43 
1,130 

390 
300 
330 
330 
230 

180 
160 
160 
150 
140 

100 
88 
88 
88 

115 

110 
88 

78 
74 
74 

74 
74 
74 
74 
74 
74 

74 
74 
88 

88 
88 

74 
70 
66 
50 
40 

40 
30 
30 
30 
16 

15 
10 
10 
10 
10 

10 
10 
10 
10 
10 

7 
7 
7 
7 
7 

5 

2 

5 

3 

4 

7 

6 

- 

6 

- 

7 

9 

8 

0 

7 

10 

7 

11 

13 

12 

7 

13 

7 

14 

7 

16 

7 

16 

T 

17 

7 

18 

7 

19 

7 

20 

7 

21 

7 

22 

23 

7 

24 

7 

26 

7 

26 

7 

27 

7 

28 

7 

29 

7 

30 

7 

81 

NoTB.— Daily  diacharRe  determined  as  follows:  Jan.  1-31,  estimated;  Feb.  1  to  Mar.  9,  by  Indlnct  method 
for  shifting  channels;  May  10-19,  trom  a  fairly  well  defined  curve;  May  30  to  July  1,  by  indirsct  method 
for  shifting  channels;  July  2  to  Nov.  6,  from  a  fairly  well  defined  curve;  Nov.  7  to  Dee.  31,  f  ^'        " 

Monthly  discharge  of  Purgatory  River  at  Trinidad,  Colo.,  for  1911. 


Month. 


Discharge  in  seoond-lBet. 


Maximum.  Minimum 


(total  in 


Acco- 
racy. 


January 

February 

Maroh 

^.:::::::::: 

June 

July 

August 

September 

October 

November 

December 

The  year 


10 

8 

68 

48 

138 

475 

3,100 

640 

52 

1,120 

88 

13 


9.3 
6.3 
10.5 
6.3 
69.3 
137 
581 
107 
89.3 
153 
33.9 
7.1 


671 
343 

4»300 

8,140 

16,700 

•,600 


2,830  .  B. 


9,390 

1,900 

486 


3,100 


96.6 


71,3 


BIG   SANDY   GREEK   AT   HUGO,  COLO. 

Location.— At  highway  bridge  in  sec.  32,  T.  10  S.,  R.  54  W.,  half  a  mile  south  of  Hugo. 

No  important  tributaries  within  several  miles  of  the  station. 
Records  available.— April  10,  1910,  to  October  31,  1911. 
Drainage  area. — Approximately  555  square  miles. 
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Gage.— Vertical  Btaff ;  datum  unchanged. 

ChamLaL — ^Very  whifting. 

Diaehaxige  meaauremonta. — ^Made  from  the  bridge  during  high  water  and  by 
wading  at  ordinary  ttages. 

Winter  flow. — ^The  bed  of  the  stream  is  usually  dry  during  the  winter  months. 

Drwendonm, — ^There  are  no  court  decrees  for  diversions  from  Big  Sandy  Creek. 

Accuracy. — Owing  to  a  lack  of  measurements  no  estimates  of  discharge  for  1911 
have  been  made. 

Cooperation. — Stati<m  is  maintained  in  cooperation  with  the  Central  Land  &  Irriga- 
tion Co. 

Diacharffe  meatwemaUa  Cjf  Big  Sandy  Creeh  at  Hugo,  Colo,,  in  1911. 


Data. 

Hydrogrepliar. 

heiX- 

Dis- 
ctatfca. 

Apr.  31 

Mj    7 

14 

R.  O.  rhrifftlMina 

rut, 
2.ao 

•  3.30 

^"•fo-, 

O.  H,  ^\w^l                                          

'\, 

K.  O.  CtirlftiAOMn  . 

18 

O.  H.  RiuMll 

0 

»  Vary  alight  flow. 

Daily  gage  heigihi,  infut,  of  Big  Sandy  Creek  at  Hugo,  Colo,,  /or  1911, 
[Oaorga  Laonard,  obsarrar.] 


Day. 

Apr. 

Itof. 

Tuna. 

July. 

Aug. 

Sapt. 

Oct 

2.46 

2.3 

2.3 

2.8 

2.35 

2.8 
2.8 
3.8 
2.8 
2.8 

2.8 
2.8 
2.8 
2.3 
2.8 

3.8 
2.3 
2.3 
2.8 
2.8 

2.3 
2.3 
2.3 
2.3 
2.3 

2.8 
2-3 
3.35 
a3.6 
3.3 
2.8 

2.8 
2.3 
2.3 
3.8 
3.8 

2.8 
2.8 
2.3 
2.3 
2.3 

2.3 
2.8 
2.3 
2.3 
X4 

2.8 

2.4 
2.3 
2.3 

2.3 

2.3 
2.3 
2.8 
2.3 
2.8 

2.3 
2.3 
2.8 
2.3 
2.8 

2.8 

2.3 

2.45 

2.8 

2.45 

2.8 
2.3 
2.3 
2.8 
2.8 

2.8 

2.45 

3.3 

2.7 

2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.8 
2.3 
2.3 
2.3 
2.8 
2.8 

2.3 
2.3 
2.3 
2.3 
2.8 

2.8 
2.8 
2.8 
2.3 
2.3 

2.8 
2.8 
2.3 
2.3 
3.3 

3.3 
3.3 
3.3 

2.3 

"V2.8* 
3.8 
2.3 

2.3 
2.3 
2.3 
2.3 
3.3 

3.3 
3.3 
2.3 
3.3 
3.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
3.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.5 

2i8 

2.3 

2.8 

2.8 

2.8 

2.8 

2.3 

2.3 

9 

2.3 

lo:::::::::::;:::;:::::::::::::::::::. :::::;;. 

2.3 

11 , 

2.3 

13 

2.3 

13 

2.3 

14 

2.3 

u 

2.8 

16 

2.8 

17                                         

2.8 

18 

2.8 

19 

2.8 

ao 

2.3 

21 

3.3 

3.3 

2.45 

2.45 

3.4 

3.85 
2.3 
2.3 
3.35 

2.7 

2.5 

22 

2.85 

23 

2.3 

34 

2.3 

25 

2.8 

as 

2.8 

27 

2.8 

28 

2.8 

21 

2.3 

30 

2.8 

31 

2.8 

a  Maxlmiim  gaga  baight,  3.2  faat. 
Nor.— No  dlKtMOga  Aug.  20  to  Bapt  2, 19U. 


»  MazJmum  gaga  bfilght,  8.5  faat 
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SURFACE  WATBB  SUPPLY,  IDll,  PABT  VII. 


BIO   SANDY   OBEEK   AT  KIT  CARSON,  COLO. 

liocatlon.— At  highway  bridge  in  see.  8,  T.  16  S.,  R.  48  W.,  1  mile  weet  of  Kit  Oanon, 
1  mile  above  mouth  of  Wildhorae  Creek,  the  nearest  tributacy. 

Becords  available.—April  15, 1010,  to  October  31,  1911. 

Drainage  area. — ^Approximately  1,100  aquare  miles. 

Gage. — ^Vertical  staff;  datum  unchanged. 

Chaimel. — Shifting;  dry  during  the  greater  portion  of  the  time. 

Discharge  meaaurementa. — ^Biade  from  the  bridge  during  high  water  and  by 
wading  at  ordinary  stages. 

Winter  fiow.— Bed  of  this  stream  usually  dry  during  the  winter  months. 

Diveraiona. — ^There  are  no  court  decrees  for  diversions  from  Big   Sandy  Creek. 

Accuracy.— There  was  flow  during  only  five  days  in  1911;  no  disdiaige  measurement 
were  made. 

Cooperation. — Station  maintained  in  cooperation  with  the  Central  Land  A  Irriga- 
tion Co. 

Diicharge  meamremenU  of  Big  Sandy  Creek  at  KU  Canon,  Colo.,  in  1911. 


Dftta. 

Dis- 
charge. 

Date. 

Dii- 
dttffe. 

Apr.  19 
20 

E.  0.  Ohrifttianflfm 

aec.-ft. 
0 
0 
0 

July  14 
18 

K.  O.  rhrfffttatfvmn 

0 

do 

Q  H  RuiwfU                 ....... 

0 

July     8 

0.  n,  Rum«U  

Daily  gage  height  of  Big  Sandy  Creek  at  Kit  Canon,  Colo.,  1911. 
{GyruB  Platner,  observer.) 


FeH. 


July  16 

July  17 LO 


Feei, 
May  28 1.3 

May  29 1.26 

May  30 9 

Note.— Creek  dry  during  remainder  of  year. 

BIO   SPRING   CREEK   NEAR   ARENA,  COLO. 

Location.— In  sec.  6,  T.  15  S.,  R.  47  W.,  1}  miles  southwest  of  Arena.  Iliere  is  no 
tributary  between  the  station  and  the  mouth,  2  miles  below. 

Becorda  available.— April  11,  1910,  to  October  23,  1911. 

Drainage  area.— Approximately  295  square  miles. 

Gage. — Vertical  staff;  datum  unchanged. 

Channel. — Data  too  meager  to  determine. 

Diacharge  meaaurementa. — Made  by  wading. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months,  and  the  lecordB  ire 
discontinued. 

Diveraions.— There  are  no  court  decrees  for  diversions  from  Big  Spring  Creek. 

Accuracy. — Owing  to  the  meager  data,  no  estimates  of  dischaige  have  been  made. 

Cooperation. — Station  maintained  in  cooperation  with  the  Central  Land  A  Iirigs- 
tion  Co. 

Discharge  meaaurenuntt  of  Big  Spring  Creek  near  Arena,  Colo.,  in  1911, 


Date. 

Hydrogrspher. 

a 

Db- 
darta 

Apr.  20 
July    8 

S.  O.  Christiansen 

O.H.  RusseU " !!      1      . 

FnL 

LfiO 
2.00 
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Daily  gage  height^  in  feet,  of  Big  Spring  Cretk  near  Arena,  Colo,,  for  1911. 
[Imam  Cook,  otaenrer.] 
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Day. 

Apr. 

M»y. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 , 

1.6 
1.6 
1.6 
1.6 
1.66 

1.6 
L6 
1.6 
L6 
L6 

1.6 
1.6 
1.5 
1.5 
1.6 

1.6 
1.5 
1.6 
1.6 
L6 

1.6 
1.6 
1.6 
L6 
1.6 

1.5 
1.6 
1.6 
1.6 
1.5 
1.6 

1.6 
1.6 
1.6 
1.5 

1.6 
1.6 
L5 
1.6 
1.6 

1.6 
1.5 
1.5 
1.6 
1.6 

1.6 
1.5 
1.5 
1.5 
1.5 

1.6 

1.5 
1.6 
1.7 
1.6 
1.6 

1.5 
1.6 
1.5 
1.6 
1.6 

1.6 
1.5 
1.5 
1.5 

2 

3 

4 

s 

1.5 

%              .                              

1.6 

7 

7.25 
2.35 
1.75 
1.7 

1.7 
1.7 
1.6 
1.6 
1.6 

1.5 
1.5 
1.5 
1.6 
1.5 

1.5 
1.5 

1.6 

g 

1.5 

9      

1.5 

10 

1.6 

11 

1.5 

12 

1.5 

13 '... 

1.5 

14 

1.5 

15 

1.6 

16 

1.6 

17 

1.6 

Ig 

1.6 

19 

1.6 

20      

i.6 

1.6 
1.5 
1.6 
1.6 
1.6 

1.8 
l.« 
1.6 
1.6 
L7 

1.6 

21        

L6 

23 

1.6 

28            

1.6 

34 

2$ 

1.45 

1.6 
1.6 
1.6 
1.6 
1.6 
1.6 

26 

27        

28 

39          

30 

31 

NOTL— No  water  flowing  in  the  creek  on  days  for  which  gage  heights  are  missing  from  Apr.  19  to  Oct.  3L 
CANADIAN   BITEB   AT  LOOAN,  N.  HEX. 

Location. — ^Three-fourths  of  a  mile  above  railroad  bridge  in  sec.  15,  T.  IS  N .,  R.  33  E., 

1  mile  south  of  Logan,  5  miles  below  mouth  of  Ute  Creek,  and  about  5  miles 

above  mouth  of  Arroyo  Laigo  or  Tucumcari  Creek. 
Recordi  available.— June  29,  1904,  to  February  26,  1905;  December  22,  1908,  to 

December  31,  1911. 
Drainag^e  area. — Approximately  12,000  square  miles. 
Qage. — ^Automatic  recording  gage  was  installed  August  5,  1910,  at  a  point  three 

quarters  of  a  mile  above  bridge  and  referred  to  a  datum  different  from  that  of  gage 

previoufily  used.    The  original  gage  was  a  sta£f.    On  the  reestablishment  of  the 

station  in  1906,  a  gage  was  painted  on  one  of  the  bridge  piers,  but  referred  to  a 

new  datum.    This  gage  was  used  until  August  5,  1910,  when  the  present  gage 

was  placed  in  position. 
ChaxmeL — Very  shifting. 
Discharge  measurexnentB. — Flood  measurements  are  made  by  floats,  owing  to  the 

great  amoimt  of  drift  carried  in  the  stream.    Measurements  at  ordinary  stage  are 

made  irom  a  car  and  cable,  and  at  low  water  by  wading. 
Winter  flow. — Ice  causes  slight  backwater  during  a  portion  of  the  winter  months. 
Diveniona. — Some  water  is  diverted  from  the  headwater  streams,  as  irrigation  is 

carried  on  quite  actively,  but  there  are  no  diversions  from  the  Canadian  itself. 
Accuracy.— As  the  station  as  referred  to  the  datum  established  in  1910  has  not  been 

completely  rated,  no  estimates  of  discharge  have  been  made. 
Cooperation.— The  station  was  maintained  in  cooperation  with  the  Territorial 

engineer  of  New  Mexico. 
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DxKharge  measurementi  of  Canadian  River  ai  Logan,  N,  Mex.,  in  1911, 


Date. 

Hydrographer. 

lildlSt. 

oharcB. 

Date. 

Hydrogfapbcr. 

halSlit. 

«£S. 

Fab.  17 

C.  B.  Dlgby 

JPVel 
•4.0 
3.5 
6.26 
4.81 

•iTo 

.0 
100 
88.4 

Aof.  1 

36 

Nov.  7 

ChitetiaiMni  and  Sbap- 

iMTd. 

G  H  Rnffmll 

Aci. 

5.75 

»7.80 
6.45 

"^ 

^7  30 

0.  H.  "RiifliwM 

do 

do 

••'??<. 

32 

W.  R.  Fw*nMm, ........ 

a  Estimated. 

b  Oage  lieight  on  automatle  gaee  ooald  only  be  detennined  approxiiiiaiaiy. 

DaUy  gage  height^  in  feet,  of  Canadian  River  at  Logan,  K  Mez.,far  1911. 
[Thomaa  Ooodridi,  observer.] 


Day. 

Feb. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

1 

4.3 

4.2 

4.15 

4.2 

4.2 

4.15 

4.1 

4.0 

3.9 

3.85 

3.85 
3.8 
3.8 
3.8 
3.8 

3.9 
3.9 
3.9 
3.85 
3.8 

8.8 
8.8 
3.8 
3.8 
3.8 

3.8 

3.8 

0.2 
6.0 
5.6 
5.2 

4.6 

8.9 

7.4 
7.3 
0.9 
6.0 
5.55 

4.9 
4.5 
4.7 
<7.7 
9.4 

0.6 

'"o."6  * 

*"5.'4  ' 

5.0 
4.9 

4.8 
4.8 
4.76 

4.7 

4.8 

4.8 

4.75 

4.7 

4.0 
4.4 

4.4 
6.4 
6.8 

0.3 
£.0 
6.3 
0.3 

6.3 

6.6 
6.9 
6.8 
6.8 
6.8 

6.8 
6.7 
6.7 
6.7 
6.0 

5.5 
5.5 
5.4 
6.4 
6.4 

6.4 
5.4 
6.4 
6.4 
6.4 

6.4 
6.4 
6.4 
5.6 
6.0 
6.7 

6.7 
6.7 
5.7 
6.7 
6.0 

6.0 
6.45 
6.45 
6.45 
6.45 

6.45 
6.45 
6.45 
6.45 
6.45 

6.4 
5.4 
6.4 
5.4 
6.4 

5.4 

6.4 

6.35 

5.35 

6.16 

6.1 

6.16 

5.26 

6.2 

6.18 

5.1 

3 

5.1 

s 

6  1 

4 

6.8 

5 

5.3 

0 

6.4 
5.4 
5.3 
5.2 
5.06 

5.0 
4.96 
4.9 
4.8 
4.7 

4.7 
4.66 
4.6 
4.55 
4.5 

4.5 
4.5 
6.0 
6.0 
e7.8 

6.66 

5.3 

7 

5.96 

8 

5.96 

0 

5.25 

10 

5.1 

11 

4.9 

13 

"1.1" 
4.6 
4.36 

4.1 
4.0 
3.9 

3.8 

aO.7 
0.3 
0.0 
7.0 

0.9 
0.3 
6.8 
6.45 
5.1 

5.0 
4.8 
4.75 
4.0 
4.5 

4.35 
4.2 
4.2 
9.9 
»10.1 
8.6 

4.8 

IS 

4.8 

14 

4.8 

15 

4.8 

16 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.3 

4.8 

17 

4.8 

18 



4.8 

19 

4.8 

20 



4.8 

21 

4.85 

22 

4.9 

23 

4.9 

34 

4.9 

25 

4.9 

26 

4.9 

27 

5.0 

28 

7.8** 
7.7 
7.66 
7.5 

5.1 

29 

5.1 

30 

5.8 

31 

6.3 

a  Maximum  gage  heiglit,  8.25  feet. 
»  Maximum  gage  height,  14.0  feet. 


«  Maximum  gage  height,  8.8  fset. 
*  Maximum  gage  heii^t,  10.5  feet. 


Note.— The  stream  was  dry  on  days  for  whioh  gage  heights  are  mlMtaig  except  Aug.  37.  Sept.  13  and  14^ 
when  there  was  water  flowing  in  the  river.    Oage  heighto  afleeted  by  ioe  Nov.  28^30  and  Dec.  4^1. 1911. 

CHIOO  BICO   CBEEE   NEAB  RATON^  N.  MEX. 

Locatioii. — ^At  St.  Louis,  Rocky  Mountain  h  Pacific  Railway  bridge  in  sec.  21,  T. 

30  N.,  R.  24  E.,  and  10  milee  southeast  of  Raton;  above  Raton  and  Una  del  Gate 

creeks. 
Beeords  arailable.— May  3, 1910,  to  December  31,  1911. 
Drainage  area. — Not  measured. 
Oage.— Automatic  recording  gage;  datum  unchanged. 
Chamiel. — Shifting. 
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Diflchai^e  measurements.— Made  from  bridge  during  high  water  and  by  wading 

at  ordinary  stages. 
Winter  flow. — ^Ice  cauMB  backwater  during  the  winter  months. 
Diyersions. — ^The  greater  part  of  the  normal  flow  is  diverted  above  the  station  for 

irrigation. 
Aoairscy. — Owing  to  lack  of  measurements  no  estimates  of  dischaige  have  been  made. 
Cooperation. — Station  maintained  in  cooperation  with  the  Territorial  engineer  of 

New  Mexico. 

Diicharge  meamremenU  oj  Ckico  Rieo  Cmk  near  Baton,  N.  Mex.,  in  X911. 


DMe. 

HydrognfrtMr. 

heSt. 

Dli. 

charse. 

Date. 

Hydiognpher. 

». 

Dto- 

GhtfCB. 

Feb.  18 

1.00 

.0 
.0 

JuIyW 
89 

0.  B.RombU 

Fta. 

3.60 
1.38 

fSb^*- 

Jane   8 

O  H  Riiiimll 

do 

a.  12 

29 

do 

.30 

»Fn>m  Kuttar's  formala. 

Daily  gage  height,  infut,  o/Ckieo  Rico  Creek  near  Ratonf  N,  M€X.,/or  1911. 
[Jay  Walrotii  tad  E.  T.  Knox*  obMrvert.] 


Day. 

Jta. 

Feb. 

Kar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 ^ 

1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.06 
1.80 

too 

1.05 

%n 

3.15 
3.15 
3.15 
X06 

3.00 
3.00 
1.00 
1.76 
1.75 

1.00 
1.00 
1.00 
1.00 
1.06 

1.70 
1.70 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
L60 
LOO 

1.00 
1.00 
1.00 
1.00 
1.00 

1.60 
1.00 
1.00 
1.00 
LOO 

LOO 
LOO 
LOO 
LOO 
LOO 

LOO 
LOO 
LOO 
LOO 
LOO 

LOO 
LOO 
LOO 

LOO 
LOO 
LOO 
LOO 
LOO 

LOO 
LOO 
LOO 
LOO 

L75 

3.06 
LOO 
L76 
LOS 
LOO 

LOO 
LOO 
LOO 
LOO 
LOO 

L56 
L65 
L56 
L66 
L55 

1.65 
L56 
1.56 
1.66 
L66 
L66 

L66 
L66 
L50 

L15 
L16 

Lao 

L30 
L30 

L15 
L15 
L15 
LIS 
L16 

LIO 

L30 

2 

L46 
L30 

L30 

3 

L30 

4 

LOO 

5                

LOO 

L76 
L46 

Lao 

L25 

LOO 

L80 
L30 
L30 

LOO 

c.            

LOO 

7 

1.00 

8..              

1.00 

9 

1.00 

10 

1.00 

11 

1.40 

12 

V'.'Z'. 

L46 
L50 
L76 
L56 

L46 
LflO 
L60 
L45 

1.40 

13 

L40 

U 

»L86 
L66 

LOO 
LTD 
L60 

L40 

15 

LOO 

16 

1.45 
L25 

LOO 

17. 

LIO 
LIO 
LIO 
L15 

L15 
L16 
LIS 
L16 
L18 

L30 
L30 
L30 
L30 
L30 
L30 

LOO 

18 

LOO 

19 

•  LTD 
LOO 

L85 
L38 
L60 
L45 
L35 

1.86 

20 

L3S 

21 

L80 

22 

L30 

23 

L40 

1.30 

M 

L30 

25 

L06 
L60 

L30 

L30 
L26 
L30 
L20 

Lao 
i.ao 

1.30 

25 

1.30 

27 

1.30 

28 

1.30 

a3.30 

L80 

L30 

r"* 

1.30 

L25 

L30 

31 

1.30 

•  ICajdmiim  gage  lieight,  0J(  feet. 
» ICazimiim  gi«e  halght,  3.86  feet. 

NovB.— No  flow  on  days  fn*  wliich  gage  hdghti  ara 
» to  Mar.  4,  and  Nov.  10  to  Dec  8L 


«  Maximum  gage  height,  8.60  feet. 
Oaga  hdghti  affected  by  ioe  Jan.  l-«)p  Feb. 
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SURFACE  WATER  SUPPLY,  1911,  PART  VIL 


UNA  DEL  OATO  OBEEK   NEA&  RATON,  N.  MEX. 

Location.— In  sec.  13,  T.  30  N.,  R.  25  E.,  about  2  xnileB  northeast  of  Meloche*s  nnch 

and  18  miles  southeast  of  Raton,  N.  Mex.    No  important  tributary  enten  within 

several  miles. 
Records  available.— May  3, 1910,  to  December  16, 1911. 
Drainage  area. — Not  measured. 
Qage. — An  automatic  recording  gage. 
Channel. — Probably  shifting. 
Discharge  measurements. — ^Made  by  wading. 

Winter  flow. — Ice  causes  slight  backwater  during  a  portion  of  the  winter  months. 
Artificial  controL — A  short  distance  above  the  station  is  a  reservoir  designed  to 

hold  the  flood  water  for  use  in  irrigation  farther  down  the  valley. 
Accuracy.— Owing  to  lack  of  high-water  measurements  no  estimates  of  dischaige 

have  been  made. 
Cooperation. — Station  was  maintained  in  cooperation  with  the  Territorial  engineer 

of  New  Mexico  and  Mr.  A.  J.  Meloche,  of  Raton,  N.  Mex.,  who  furnished  the 

gage  heights. 

Discharge  meamremenU  of  Una  dd  Oato  Creek  near  Raton,  N,  Mex.,  in  1911. 


Data. 

Hydrographer. 

heSR. 

Dis- 
charge. 

Date. 

Hydrographer. 

beii^t. 

Db- 
charr. 

Feb.  18 

C.  B.  Digby 

Ftei. 

0.81 

.78 

1.26 

Sec-ft. 

•  0.5 

•  .6 

47.0 

July  20 
20 
22 

a.  H.  Russell 

Fml 

1.00 

0.50 

.20 

Sec-fi. 

74.8 

Apr.    0 
July  20 

0.  H.  RiuseU 

do 

do 

*2,Q00 

do 

•  .I 

•  Estimate.  »  Estimated  by  use  of  Kutter's  finrmaia. 

Daily  gone  heighLf  in  feet,  of  Una  del  Oato  Creek,  near  Raton,  N.  Mex.,  for  1911. 

[A.  J.  Meloohe,  observer.) 


Day. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dec. 

1 

0.80 
.80 
.80 
.80 
.80 

.80 
.80 
.80 
.80 
.80 

.80 
.80 
.80 
.80 
.70 

.76 
.70 
.76 
.75 
.75 

.76 
.80 
.80 
.80 
.80 

.80 
.80 
.85 
.80 
.80 
.80 

0.80 
.80 
.86 
.80 
.80 

.80 
.85 
.80 
.80 
.76 

.80 
.85 
.80 
.86 
.85 

.80 
.86 
.76 
.80 
.80 

.80 
.80 
.80 
.80 
.80 

.80 
.80 
.85 

0.86 
.85 
.00 
.00 
.90 

.85 
.80 
.80 
.80 
.80 

.75 
.80 
.80 
.80 
.80 

.80 
.80 
.80 
.80 
.70 

.75 
.80 
.78 
.70 
.70 

.76 
.85 
.85 
.85 
.80 
.80 

0.80 
.80 
.80 
.80 
.80 

.80 
.80 
.80 
.80 
.80 

.80 
.80 
.80 
.80 
.80 

.80 
.80 
.80 
.80 
.80 

.80 
.80 
.80 
.80 
.80 

.80 
.80 
.80 
.80 
.80 

0.80 
.75 
.75 
.76 
.76 

.75 
.75 
.75 
.75 
.75 

.75 
.75 
.75 
1.00 
1.00 

.90 
.80 
.80 
.80 
.80 

.80 
.80 
.80 
.80 
.80 

.80 
.80 
.80 
1.15 
1.15 
1.20 

1.20 
1.10 
1.00 
1.00 
1.00 

1.00 
1.00 
1.10 
1.06 
.80 

.80 
.80 
.80 
.90 
.85 

.80 
.80 
.80 
.05 
1.00 

.85 
.85 
.86 
.80 
.80 

.80 
.80 
.80 
.80 
.80 

0.80 
.80 
.76 
.70 
.75 

•  8.35 
1.50 

.80 
.75 

.75 

.70 
.75 
.75 
.90 

•  2.20 

2.20 

.20 

.20 

.20 

»2.00 

1.50 
.20 
.50 
.20 
.10 

.35 
.20 
.00 
.30 
.30 
.40 

0.55 
.30 
.35 
.40 
.20 

.35 
.25 
.25 
.20 
.15 

.25 
.20 
.20 
.20 
.20 

.25 
.20 
.20 
.15 
.15 

.30 
.30 
.30 
.20 
.20 

.90 
.25 
.20 
.26 
.20 
.25 

0.20 
.20 
.20 
.20 
.10 

.10 
.10 
.15 
.15 
.     .25 

.22 
.20 
.20 
.20 
.20 

.20 
.15 
.IR 

.15 
.20 

.15 
.18 
.18 
.20 
.20 

.20 
.20 
.20 
.20 
.18 

0.10 
.06 
.00 
.00 
.05 

.05 
.00 
.00 
.00 
.00 

.00 
.00 
.00 
.00 
.00 

.10 
.12 
.12 
.12 
.12 

.15 
.15 
.14 
.14 

,14 

.13 
.15 
.18 
.18 
.18 
.18 

0.17 
.18 
.10 
.90 
.24 

.23 
.90 
.17 
.17 
.18 

.20 
.28 
.28 
.23 
.25 

.22 
.24 
.22 
.20 
.22 

.28 
.21 
.20 

.20 
.20 

.20 
.20 
.20 
.20 
.30 

0.30 

2    

30 

3 

.40 

4    ^.. 

40 

s 

.40 

?:::::::::::::: 

.40 
.40 

8 

.40 

9 

.40 

10 

.25 

u 

.3S 

12 

.70 

13 

.80 

14 

.fO 

15 

.80 

18 

.W 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

20 

30 

81 

•  Maximum  gage  height  5.4  feet.  »  MaTlmnm  gage  height  8.5  feet. 

Non.— Oage  heighte  affected  by  ice  Jan.  1-14,  Feb.  10-28,  and  Npv.  24  to  Dec.  31, 19U. 
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ODCABBON  BIYIfiB   AT  UTE  PARK,  N.  HEX. 


Looation.— At  hic^my  bridge  in  Ute  Park  in  sec.  19,  T.  27  N.,  R.  18  B.,  half  a  mfle 

below  mouth  of  Ute  Greek. 
Beooxda  available.— July  14, 1907,  to  December  31, 1911. 
Drainage  area. — ^235  square  miles. 
Gage.— Automatic  recording  gage  installed  in  September,  1909;  referred  to  the  same 

datum  as  the  staff  gage  previously  used. 
ChanneL — ^Fairly  permanent,  but  rough. 
Diecharge  meaaurements.— liade  from  bridge  during  high  water  and  by  wading 

at  ordinary  stages. 
Winter  flow. — ^Very  little  backwater  from  ice  during  the  winter  months. 
Divenioiia. — ^Little  water  is  diverted  above  the  staticm,  but  most  of  the  normal  flow 

is  diverted  below. 
Aceoraoy. — Conditions  are  favorable  for  accurate  results  and  the  estimates  of  flow 

should  be  reliable. 
Cooperation.— Station  maintained  in  cooperation  with  the  Territorial  engineer  d 

New  Mexico. 


DtMekarge  fneaturementi  qf  Cimamm  River  at  UU  Parhf  JV.  Mex,,  in  1911, 


Date. 

hei^t. 

Dto- 
charta. 

Date. 

HjdrosiHdMr. 

he^t 

Dla- 
eharfau 

Apr.   7 
May    0 

BnflMll  and  Waba .. .. 

do 

0.  H.  BiuMll 

Feet, 

0.66 

.66 

.80 

Secft. 
60.1 
62.0 
93.0 

Jane    8 
July  24 

0.  H.  RussaU 

Feet, 

0.60 

.60 

**-^. 

do 

46.7 

ConeOed  daSliy  ffogt  height,  in  feet,  of  CSmamm  River  at  UU  Park,  N,  Hex.,  for  1910, 


D*y. 

Nov. 

Dao. 

iHy. 

Nov. 

Dao. 

i>»y. 

Not. 

Dao. 

0.3 
.4 
.46 

.86 

.86 
.4 
.4 
.4 
.4 

11 

0.86 
.86 

21 

0.4 
.4 
.4 
.4 
.4 

.4 

.36 
.8 
.8 
.8 

0.8 

12 

22 

.8 

13 

0.46 
.6 
.6 

.6 
.6 
.6 
.4 
.4 

23 

.88 

14 

24 

.86 

16 

26 

.86 

16 

26 

.86 

17 

27 

.86 

18 

28 

.86 

10 

29 

.86 

10 

20 

30 

.86 

31 

.86 

Nor.— Oaca  balchto  Not.  l»-I>ao.  81. 1910,  pablisbed  In  Watar^npplT  Papar  287  mn  found  to  ba  in 
error.  Tlia  aboTO  Tmloas  are  oomct.  The  chance  made  In  tba  dally  oiiKbarKMwafao  small,  thajara  not 
rapabllshed.    Oage  height  affected  by  ioe  Dec  17-81,  lOlOi 

TSTTJ"— W8P  307—13 i 
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DaUg  gage  height,  in  feet,  of  Cimarron  River  at  Ute  Park,  N,  Mez.,/or  1911. 
[ICn.  R.  P.  Woodftrd,  obnnrer.) 


Day. 

Jan. 

Feb. 

ICar. 

Apr. 

itoy. 

JOOB. 

July. 

Auk. 

Sept. 

Oet. 

Nov. 

Dec. 

1 

0.85 

0.60 

0.24 

0.03 

0.77 

0.80 

0.42 

0.48 

0.45 

0.48 

a63 

0.44 

2 

.85 

.55 

.24 

.03 

.76 

.75 

.48 

.45 

.45 

.42 

.50 

.42 

8 

.86 

.55 

.24 

.66 

.77 

.70 

.50 

.48 

.46 

.38 

.57 

.40 

4. 

.85 

.42 

.35 

.66 

.77 

.68 

.48 

.48 

.48 

.40 

.65 

.18 

6 

.86 

.55 

.56 

.62 

.80 

.62 

.46 

.45 

.46 

.75 

.66 

.18 

d 

.87 

.58 

•  .84 

.00 

.80 

.56 

.48 

.46 

.46 

.68 

.66 

.40 

7 

.87 

.55 

.60 

.62 

.83 

.57 

.44 

.45 

.43 

.65 

.65 

.40 

8 

.40 

.58 

.66 

.62 

.87 

.52 

.43 

.45 

.43 

.62 

.67 

.48 

9 

.40 

.64 

.60 

.62 

.84 

.60 

.88 

.43 

.40 

.68 

.67 

.45 

10 

.40 

.«3 

.68 

.62 

.82 

.42 

.45 

.43 

.40 

.57 

.56 

.45 

11 

.48 

.58 

.70 

.58 

.77 

.42 

.38 

.43 

.88 

.67 

.55 

.44 

12 

.45 

.55 

.52 

.00 

.77 

.42 

.43 

.46 

.38 

.68 

.48 

.42 

18 

.47 

.57 

.58 

.68 

.72 

.40 

.45 

.43 

.40 

.66 

.66 

.48 

14 

.38 

.53 

.65 

.50 

.73 

.38 

.48 

.43 

.80 

.66 

.69 

.41 

U 

.36 

.63 

.55 

.58 

.77 

.85 

.48 

.43 

.43 

.52 

.58 

.48 

W 

.38 

.58 

.53 

.62 

.67 

.86 

.47 

.43 

.42 

.60 

.57 

.53 

17 

.37 

.58 

.56 

.66 

.62 

.86 

.46 

•  .63 

.30 

.51 

.58 

.54 

18 

.38 

.40 

.52 

.66 

.62 

.42 

.44 

.45 

.38 

.49 

.53 

.50 

W 

.37 

.27 

.64 

.64 

.62 

.38 

.43 

.45 

.38 

.49 

.56 

.50 

20 

.86 

.27 

.64 

.63 

.62 

.37 

.47 

.47 

.39 

.49 

.56 

.58 

21 

.40 

.27 

.64 

.66 

.00 

.46 

.46 

.55 

.80 

.58 

.55 

.59 

22 

.40 

.27 

.68 

.70 

.60 

.43 

.45 

.60 

.39 

.57 

.66 

.50 

23 

.44 

.27 

.53 

.80 

.60 

.38 

.60 

.50 

.88 

.68 

.68 

.46 

24 

.44 

.27 

.62 

.80 

.60 

.40 

».90 

.40 

.35 

.59 

.62 

.47 

25 

.45 

.24 

.53 

.84 

.60 

.37 

.53 

.42 

.85 

.68 

.48 

.47 

26 

.47 

.24 

.52 

.82 

.60 

.37 

.48 

.50 

.35 

.66 

.46 

.50 

27 

.42 

.24 

.61 

.85 

.60 

.40 

.45 

.50 

.84 

.60 

.48 

.48 

28 

.45 

.24 

.63 

.84 

.58 

.42 

.60 

.50 

.33 

.58 

.46 

.50 

20 

.57 

.55 

.80 

.66 

.37 

.55 

.50 

.88 

.56 

.48 

.50 

30 

.60 

.68 

.77 

.66 

.88 

.56 

.50 

.52 

.56 

.45 

.45 

31 

.62 

.62 

.68 

.48 

.45 

.65 

.50 

•  ICaximam  g&ge  height,  1.13  faet.  « ICazimum  gage  heiglit,  1.26  feet. 

&  Maximum  gage  height,  1 JSO  feet. 

Daily  diecharge,  in  eeoond-fiet,  of  Cimarron  River  at  UU  Park,  N.  Mex,,/or.  1911, 


Day. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

1 

8.4 
8.4 
8.4 
8.4 
9.2 

10 
10 

13  > 
13 
13 

21 
18 
20 
U 
9.2 

U 
10 
11 
10 
8.4 

13 
13 
17 
17 
18 

20 
15 
18 
38 
44 
48 

44 

34 
34 
15 
34 

30 
34 
40 
52 
50 

40 
34 

38 
30 
30 

40 

40 

13 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
2.0 

2.0 
2.0 
2.0 

2.0 
2.0 
2.0 

8.4 
36 

99 
62 
34 
44 
60 

64 
28 
40 
34 
34 

30 
34 
28 
32 
32 

32 
40 
30 
28 
30 

28 
26 
30 
34 
40 
48 

50 
50 
56 
56 
48 

44 

48 
48 
48 
48 

40 
44 

40 
43 
40 

48 
54 
54 
52 
50 

54 

64 
87 
87 
99 

93 
102 
99 
87 
78 

78 
76 
78 
78 
87 

87 
96 
106 
99 
93 

78 
78 
68 
70 
78 

68 
48 
48 
48 
48 

44 
44 
44 
44 
44 

44 
44 
40 
56 
56 
60 

87 
74 
64 
60 
48 

40 
38 
38 
24 
15 

15 
15 
13 
11 
8.4 

8.4 
8.4 

15 

11 

10 

19 
16 
11 
13 
10 

10 
13 
15 
10 
11 

16 
21 
24 
21 
18 

16 
17 
16 
11 
18 

11 
16 
18 
21 
21 

20 
19 
17 
16 
20 

19 
18 
24 
117 
30 

21 
18 
44 
34 
34 
21 

21 

18 
21 
21 
18 

18 
18 
18 
16 
16 

16 
18 
16 
16 
16 

16 
48 
18 
18 
20 

34 
44 

24 
13 
15 

24 
24 
24 
24 
24 
18 

18 
18 
19 
21 
19 

18 
16 
16 
13 
13  • 

11 
11 
13 
12 
16 

15 
12 
12 
12 
12 

12 

12 

11 
8.4 
8.4 

8.4 

7.0 
6.9 

11 

28 

21 
15 
11 
13 
74 

48 
54 
48 
40 
38 

88 
40 
84 
84 

28 

24 
26 
22 
22 
22 

80 
88 

40 
42 
40 

40 
44 
40 
86 
86 
84 

30 
24 
88 
84 
34 

34 
34 
38 
88 

34 

34 

21 
84 
44 

40 

38 

80 
80 
36 
36 

34 
34 

80 

38 
21 

19 
21 
19 
21 
18 

17 

2 

15 

3 

13 

4 

11 

5 

11 

6 

13 

7 

13 

8 

15 

9 

18 

10 

18 

11 

17 

12 

13 

15 
15 

14 

14 

16 

21 

1j6 

80 

17 

32 

18 

24 

19 

24 

20 

28 

21 

24 

22 

24 

23 

18 

24 

20 

25 

20 

26 

24 

27 

21 

28 

24 

29 

24 

30 

18 

31 

24 

Jf  OTB.— DaUy  dlBcharge  determined  from  a  wtplKdeflned  curv9* 


Digitized  by 


Google 


LOWEB  MI88I88IPFI  BIVEB  BASIN.  61 

MonMy  dikharge  of  Cimarron  River  at  UU  Park,  N.  Mex.,/or  1911. 


Month. 


DiBoharge  in  aeoond-lBet. 


iuucimiim«  Kinimiun.     Ifouii 


Run-off 
(total  In 
aore-lBet). 


Aoon- 
noy. 


Jumary 

Febniary 

Ibrdi 

iSH:::::::::: 

June 

July 

Aognrt 

September 

October 

Norembar. . . . . 
Deoembor.**.. 

The  year 


48 
62 
99 

103 
106 
87 
117 
48 
28 
74 
44 
32 


117 


8.4 

2.0 

2.0 
40 
40 

8.4 
11 
13 

ft.9 
11 
18 
11 


2.0 


15.9 
23.0 
34.0 
60.3 
66.2 
24.0 
23.7 
21.1 
13.7 
34.6 
30.9 
19.6 


30.6 


978 
1,310 
2,130 
3,690 
4«010 
1,430 
1,460 
1,300 

816 
2,130 
1,840 
1,200 


22,200 


A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 


BAYADO  BITBB   NEAB  CIMABBON,   N.   HEX. 


Location.— Just  above  the  box  canyon  in  sec.  23,  T.  25  N.,  R.  17  £.,  20  miles  oouth- 
weat  of  Cimarron.  Nearest  tributary,  A^ua  Fria  Creek,  enters  one-quarter  mile 
above. 

Beoords  available.— May  8,  1911,  to  October  7»  1911,  when  the  station  waa  discon- 
tinued. 

Drainage  area.— Not  measured. 

Gage. — ^Vertical  gage. 

CbanneL — ^Data  too  meager  to  detennine. 

Diaeharge  measurepi^nta.— liade  by  wading. 

^^ter  flow.— No  data. 

Dxrexaioxis.- No  data. 

Aoenracy. — Ab  the  station  has  not  been  completely  rated,  no  estimates  of  flow  haye 
been  made. 

Cooperation. — Station  nudntained  in  cooperation  with  the  Territorial  engineer 
of  New  Mexico.  Gage  heights  are  furnished  through  the  courtesy  of  Mr.  G.  W. 
Webster,  jr.,  Cimarron,  N.  Mex. 

DiBcharge  measurements  of  Rayado  River  near  Cimarron,  N.  Mex,,  in  1911. 


DAte. 


Hydrographer. 


Owe 

height. 


Dte- 
ohsrgo. 


May    8 

9 

Jjn»  10 


O.H. 
.....do 
do 


0.76 
.73 
.60 


24.0 
9.0 
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Daily  gage  height,  in  feet,  o/Rayado  River  near  Cimarron,  N,  Mex.,/Qr  1911. 
[Leon  B.  Bjm,  obMrrar.) 


D»y. 

May. 

Jane. 

July. 

Ang. 

Sqit 

Oot           Dsy. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

\     

0.70 
.60 
.60 
.60 
.56 

.65 
.65 
.65 

.65 
.63 

.60 
.60 
.60 
.60 
.46 

0.43 
.43 
.40 
.40 
.40 

.68 

.60 
.62 
.45 
.45 

.45 
.45 
.46 

.46 
.45 

.48 
.45 
.42 

.40 
.40 
.40 
.40 
.40 

.40 
.40 
.38 
.38 
.38 

0.38 
.36 
.35 

.45 
.39 

.36 
.35 
.35 
.35 
.35 

.32 
.32 
.33 
.36 
.41 

1.45 

1.80 
L30 

16 

0.45 
.45 
.60 
.45 
.48 

.60 
.60 
.45 
.43 
.40 

.40 
.40 
.40 
.40 
.40 

0.48 
.48 
.45 
.45 
.60 

.00 
.60 
.45 
.60 

.66 

.53 
.60 
.60 
.78 
.65 
.63 

0.38 
.38 
.54 
.43 
.38 

.38 
.43 
.51 
.46 
.43 

.40 
.38 
.40 
.40 
.40 
.38 

as8 

.35 
.35 
.32 
.36 

.32 
.31 
.30 
.30 

2 

17 

3        

18 

4 

19 

5    

30 

0  

31 

7 

23 

a6o 

.60 
.56 

.66 

.66 

.60 
.60 
.62 
.65 
.68 

8  

0.76 
.76 

33 

9 

24 

36 

10.... 

11 

36 

12      

37 

13 

.86 
.66 
.60 

38 

14    

39 

15 

30 

SI 

BATADO  BIVEB  NEAB  ABBEU's  BANOH^  NEAB  ODCABBON,  N.  ICEX. 

Location. — Six  mfles  above  Abreu's  ranch  house,  at  the  mouth  of  the  box  canyon 
15  miles  southeast  of  Cimarron  near  sec.  29,  T.  25  N.,  R.  18  E. 

Becoxds  availaU*.— May  4,  1911,  to  December  31, 1911. 

Drainage  area.— Not  measured. 

Qage.— Automatic  recording  gage,  installed  May  5, 1911.  A  staff  gage,  located  thiee- 
quarters  of  a  mile  above  Abreu's  ranch  house,  was  read  until  May  5, 1911,  when 
the  station  was  moved  to  its  present  site.  No  determined  relation  between  the 
two  gages.  No  slToams  enter  between  the  two  points,  but  it  is  possible  that  some 
of  the  flow  is  lost  by  sinking  into  the  sand. 

OhaaneL — Slightly  shifting. 

Discharge  meaaurementa.— Made  by  wading. 

Winter  flow.— Ice  causes  some  backwater  during  the  winter  months. 

Diversiona. — ^No  water  is  diverted  above  the  station,  and  the  records  represent  the 
natural  run-ofif. 

Oooperation. — ^Prior  to  October,  1909,  stations  in  the  Rayado  River  basin  were 
maintained  by  the  New  Mexico  Hydrographic  Survey,  but  since  that  time  they 
have  been  maintained  by  the  United  States  Geological  Survey  in  cooperation 
with  the  Territorial  engineer  of  New  Mexico. 

Dieduxrge  measiaremenU  of  Rayado  River  near  Abreu*$  raneft,  near  Cimamm,  N.  Mex., 

in  1911. 


Dftte. 

ft 

Dto- 

Dftta. 

HydrognptMr. 

h^t 

Via- 

efaaise. 

Apr.    6 
9 

G.H.Rmnn 

«L60 
LIO 
LIO 
L38 

17.1 
16.1 
35.0 

Juno    • 
July  36 
Not.  15 

0.  H.  Rmnn 

Ftet. 

-1.01 
LOl 
LOl 

^-ft 

do 

do 

do 

do 

W.  B.  Fieeman. 

9.5 

•  Oafo  MglLt  to  tht  old  fi«»  datum. 
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Daiijf  gage  hmgkt,  infiei,  of  Ragado  River  near  Ahreu*$  foneft,  near  Omarrtn,  N".  Mex,^ 

for  1911. 

(a  H.  Coultar,  obtHrer.) 


Dmy. 

May. 

Jims. 

July. 

Aug. 

Sept 

Oct 

Not. 

Dm. 

1 

L36 
L16 
L16 
LU 
L07 

LOT 
L07 
LOT 
LOO 
.98 

.96 
.96 
.96 
.90 
.90 

.90 
.90 
.96 
.90 
.96 

L06 

L06 

LOO 

.86 

.90 

.80 

:S 

.80 
.80 

aoo 

.90 
.86 
.86 
.90 

.96 
L06 
.90 
.90 
.86 

.86 
.90 
.90 
.90 
.96 

.96 
.96 
.90 
.96 
LOO 

L06 
.96 
.96 
LU 
L06 

LOO 
.96 
LOO 
L16 
LIO 
LOO 

0.96 
.96 
.90 
.90 
.90 

.86 
.86 
.90 
.90 
.86 

.86 
.80 
.80 
.80 
.80 

.80 
.80 
.86 
.90 
.90 

.96 
.96 
.86 

:S 

.90 
.80 
.90 
.86 
.80 
.80 

0.76 
.80 
.80 
.90 
.80 

.76 
.76 
.76 
.76 
.76 

.76 
.76 
.76 
.76 
.88 

.78 
.73 
.73 
.73 
.74 

.73 
.71 
.70 
.70 
.70 

.70 
.70 
.70 
.96 
LOO 

0.86 
.80 
.76 
.86 

3.17 

L66 
L47 
L38 
L83 
L38 

LS8 
LIS 
L14 
LIO 
LOO 

LOS 
L03 
LOO 
LOO 
.99 

L06 
LOS 
LOS 
L06 
LOS 

L06 
L06 
LOS 
L13 
L13 
LOO 

L06 
LIO 
L06 
.86 
.80 

.90 
.08 
.94 
.08 
.94 

.96 
LOO 
LIS 
L17 

.96 

.98 
LOO 
LOO 
.96 
.96 

.97 
.96 
.97 
.96 
L06 

LOB 
LOS 
LOS 
L04 
L13 

L06 

2 

LOO 

3 

.90 

4 

1.10 
1.30 

1.25 
1.80 
1.86 
1.86 
1.80 

1.80 
L36 
L35 
1.86 
L40 

L80 
L80 
1.36 
L30 
LIO 

LIO 
LID 
LIO 
L07 
LOT 

L07 
L03 
LOS 
LOS 
L07 
L36 

.70 

5 

.06 

6 

.66 

7 

.00 

8 , 

.00 

9 

.80 

10 

.80 

11 

.80 

12 

.80 

13 

.80 

14 

.80 

15 

.80 

10 

.78 

17 

.78 

18 

.78 

10 

.78 

20 

.78 

21 

.78 

22 

.78 

2S 

.78 

24 

.78 

25 

.78 

25 

.78 

27 

.78 

28 

.78 

20 

.78 

30 

.78 

81 

.78 

NoTB.-OasobeightilUyl7toJuDe9«tiinAtodfrwnftliytfncrftph.    Otge  halghti  Nov.  36  to  Deo.  81 
afl«ctad  by  ioe. 

DoUy  diechargty  in  eeamd-ftei,  of  Eagado  River  near  Abreu*$  raneh,  near  Cimarrofi, 

N.  kex„  for  1911. 


D»y. 

Itoy. 

Jane. 

July. 

Auf. 

Sept 

Oet 

Not. 

*  1 

81 
10 
10 
10 
13 

13 
13 
13 
9.S 

8.7 

7.9 
7.9 
7.9 
6.6 
0.6 

0.5 
0.5 
7.9 
0.5 
7.9 

11 

11 
9.8 
5.4 
4.3 

4.3 
4.3 
4.3 
4.3 
4.3 

0.6 
0.6 

5.4 
5.4 
4.3 

7.9 
11 
0.6 
0.6 
6.4 

6.4 
0.6 
0.6 
6.6 
7.9 

7.9 
7.9 
0.6 
7.9 
9.S 

11 
7.9 
7.9 

16 

11 

?:} 

9.8 
10 
18 

9.8 

7.9 
7.9 
0.6 
0.5 
0.5 

5.4 

5.4 
0.6 
0.6 
6.4 

6.4 
4.3 
4.3 
4.3 
4.3 

4.3 
4.3 
5.4 

6.6 
6.6 

7.9 
7.9 
5.4 
5.4 
6.4 

4.3 
4.3 
6.6 
6.4 
4.3 
4.3 

8.8 
4.3 
4.3 

0.6 
4.3 

8.8 
8.S 
3.8 
S.8 
8.8 

8.8 
8.8 

3.8 
8.8 
0.0 

8.8 
3.8 
3.8 
3.8 
8.1 

3.9 
3.0 
Xi 
3.4 
Xi 

14 
X4 

3.4 
8.7 
13 

6.6 
4.3 
8.8 

6.4 
111 

68 
36 
30 
25 
33 

30 
17 
U 
IS 
13 

10 

10 
9.8 
9.8 
9.0 

11 

13 

13 

11 

10 

U 

11 
13 
14 
14 
13 

11 

J:::::::::::::::::::::::::::;::;:::::;::::::: 

13 

3 

11 

4 

16 
30 

38 
36 

38 

34 

34 

31 
31 
37 
80 

34 
34 
31 
18 
IS 

IS 
18 
18 
13 
13 

13 
10 
10 
10 
13 
31 

6.4 

5 

4.3 

0 

0.6 

7 

7.8 

8 

7.6 

0 

7.8 

10 

7.6 

11 

7.9 

12 

9.8 

u 

14 

14 

16 

15 

8.7 

16 

8.7 

17 

9.8 

18 

9.3 

10 

7:9 

20 

8.7 

21 « 

22 

?^S 

23 

8.6 

24 

8.7 

35 

26 

27 

28 

20 

30 

31 

NonL-Dofly  dtelittfB  dfttannliMd  m  foDowK  IteT  44  by  ti»  Indiraot  _ 
Mqr  10  to  Not.  34  flnm  A  iralMtflned  oorvB,  Not.  36  to  I)M.  81  ortiniiited  0^ 


farshiftins 
^ofioe. 
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MonMy  diiduarge  ofBoiodo  River  near  Abreu*$  ranch  near  Cimarron,  N.  Hex,,  for  1911. 


Month. 

Dlscharfe  in  second-fnt 

Run-Off 
(total  in 
acre4Bet}. 

Acea- 

IfH^r^n^Mm. 

luiiiiiittm. 

Mean. 

racy. 

May  4-^1 

90 
31 
16 

13 
111 
16 

10 
4.2 
4,2 
4.2 
2.4 
3.3 

18.7 
8.96 
8.36 
5.62 
3.80 

17.8 
7.M 
3.0 

1,040 
533 
508 
346 
336 

473 
133 

A. 

Jntiift ,-,-,-,,, 

A. 

July 

A. 

Aoinut       

A. 

Smtomber 

A. 

October    

B. 

November                         

B. 

DQQQIIII)^                 .....r,-,-^..^,-- 

C. 

Tbe  period 

4,840 

NoTB.— DIaoiiarse  estimated  at  4  aeoond-fBet  Not.  35-30  and  at  2  seoond-fiwt  Dec  1-31, 1911,  oo  aoooont 
ofloe. 

MORA  RIVER  AND  LA  CUETA  CANAL  AT  LA  CUETA,  N.  HEX. 

Location. — At  highway  bridge  at  La  Oueva,  a  few  miles  above  the  mouth  of  the 
Gebolla  and  a  short  distance  downstream  from  the  intake  of  the  La  Oueva  canal, 
and  just  below  waateway,  about  sec.  24,  T.  20  N.,  R.  16  E. 

Beooxds  available.— August  25,  1903,  to  July  31,  1911,  when  the  station  was 
discontinued. 

DraJna^  area. — Not  measured. 

Oage. — ^The  original  gage  was  washed  out  by  a  flood  on  September  29, 1904.  A  new 
staff  gage,  referred  to  a  datum  1 .32  feet  above  that  of  the  original  gage,  was  installed 
April  29,  1905,  and  has  remained  unchanged  since  that  date.  The  canal  gage 
is  at  a  footbridge  below  the  wasteway;  its  datum  has  remained  constant. 

ChaxmeL — Somewhat  shifting,  both  in  the  river  and  the  canal. 

Djfloharge  xneasurexnents. — ^Made  from  the  bridge  during  high  water  and  by  wad- 
ing during  low  water. 

Winter  flow. — Ice  causes  slight  backwater  for  a  few  days  during  the  winter  months. 

Diversiona. — Above  the  station  only  a  little  water  is  diverted  so  that  the  combing 
flow  of  the  river  and  canal  represent  closely  the  natural  run-off  from  the  dnun- 
agearea. 

Aeeoraoy. — Owing  to  the  someidiat  shifting  channel  and  insufficient  measurements, 
the  estimates  of  flow  can  not  be  considered  better  than  fair. 

Cooperation. — Station  maintained  in  cooperation  with  the  Territorial  engineer  of 
New  Mexico. 

Discharge  measureTnenU  of  Mora  River  at  La  Cueva,  N.  Mex.,  in  1911. 


Date. 

H  y  drograplier. 

height. 

Dis- 
change. 

May    9 

R.L.  Cooper 

L30 
.86 

96.1 

lone  13 

Q.H.  Russell 

9.3 
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Doi^f  gage  height,  infia,  of  Mora  River  at  La  Cwva,  N.  Mex.,for  1911. 
[Hugh  Loadea,  obnnrer.) 
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D»y. 

Jan. 

F^. 

Mir. 

Apr. 

itoy. 

June. 

July. 

1 

0.86 
.86 
.80 
.80 
.80 

.86 
.76 
.80 
.80 
.80 

.60 
.60 
.70 
.00 
.70 

.80 
.00 
.00 
.70 
.80 

1.10 

aoo 

.80 
.60 
.86 
.70 

.86 
.00 
.06 
.90 
1.00 

1.00 
1.00 
.96 
.96 
.96 

1.00 
.00 
.06 
.96 
.96 

.96 
.85 
.80 
.70 
.80 

1.00 
.65 
.65 
.85 
.66 
.66 

0.66 
.66 
.76 
.76 
.80 

.66 
.60 
.80 
.70 
.80 

.80 
.70 
.70 
.70 
.70 

.70 
.70 
.70 
.70 
.76 

.60 

.60 
.66 
.80 
1.00 

.80 
.60 
.60 
.75 
.80 

0.76 
.76 
.70 
.70 
.75 

"i'ao' 

1.70 

i.ao 
i.ao 

.96 

.90 

1.66 

8.36 

S.36 

a.  16 
1.90 
1.65 
1.65 
1.65 

1.70 
1.46 
1.85 
1.90 

1.80 
1.40 
1.50 
1.60 
1.70 
1.60 

1.80 
3.10 
1.86 
1.80 
1.60 

L40 
1.40 
1.86 
1.15 
1.06 

1.95 
1.00 
.90 
.70 
.75 

.00 

.60 

3.38 

1.40 

1.36 

1.00 
1.45 
1.36 
1.16 
1.16 

.90 
.66 

.00 
.76 
.60 

LOO 
1  10 

S 

1 

1.70 
L60 

4 

6 

1  60 

e 

1.70 

7 

9.00 

8 

9 

1.66 

10 

1.60 

11 

0.80 
.66 

.60 
.60 
.60 

.60 
.45 
.45 
.80 
.46 

.46 

.46 
.46 
.45 
.60 

.60 
.45 
.45 
.86 
.86 
.60 

1.90 

13 

1.66 

U 

•  9.75 

14 

9.00 

U 

9.20 

16 

9.90 

17 

3  89 

18 

9.00 

19 

1  96 

»    

9.00 

n 

^8.80 

33 

8.00 

31 

8.88 

34 

4.16 

3S 

8.16 

38 

3.90 

37 

9.60 

3B 

3.60 

3B 

8.70 

ao 

3.40 

81 

3.10 

•  Mwlwmn  gage  height  8.6  teet.  »  Haxlmum  gage  height  8.8  teet. 

NoR..-GegelMightialleeted  bjloe  Jan.  1  to  10  and  Feb.  23  to  38. 

DaUg  dUduage,  in  §econd-fuif  of  Mora  River  at  La  Cueva,  N,  Mex.ffor  1911, 


Day. 

Jan. 

Feb. 

Har. 

Apr. 

lUy. 

June. 

Joly. 

1 

9.0 
9.0 
7.0 
7.0 
7.0 

9.0 
6.5 
7.0 
7.0 
7.0 

3.5 
1.5 
4.0 
2.5 
4.0 

7.0 
3.5 
2.5 
4.0 
7.0 
22 

7.0 
7.0 
1.5 
9.0 
4.0 

10 
U 
14 
11 
16 

16 
16 
14 
14 
14 

16 
11 
14 
14 
14 

14 
9.0 
7.0 
4.0 
7.0 

16 
8.2 
8.2 
9.0 
2.0 
8.2 

8.2 
8.2 

6.5 
6.6 
7.0 

8.2 
2.6 
7.0 
4.0 
7.0 

7.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
6.6 

2.5 
2.5 
3.2 
7.0 
16 

7.0 
2.6 
2.6 
6.6 
7.0 

6.6 
6.5 
4.0 
4.0 
6.6 

21 
80 
78 
80 
20 

14 

11 

60 
158 
146 

132 
103 

73 
73 
72 

78 
50 
40 
29 
82 

30 
45 
65 
66 
78 
66 

90 
126 
96 
90 
66 

46 
46 

40 
26 
19 

32 

16 

11 
4.0 
6.6 

2.6 
2.5 
149 

46 

40 

66 
50 
82 
26 
26 

11 
2.0 
2.6 
6.6 
1.6 

16 

3 

22 

78 

66 

65 

78 

114 

87 

00 

10 

66 

11 

7.0 
3.0 
1.5 
1.5 
1.6 

1.6 
1.0 
1.0 
7.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.6 

1.5 
1.0 
1.0 
9.0 
9.0 
1.6 

102 

12 

60 

U 

210 

14 

114 

15 

189 

16 

189 

17 

166 

18 

114 

19 

108 

30 

114 

81 

282 

33 

114 

33 

858 

M 

406 

35 

282 

36 

280 

27 

191 

28 

178 

38 

204 

89 

81 

166 
126 

Note.— Dafly  ditadiarge  determined  from  a  eurve  not  weQ  defined.   Discharge  interpolated  May  6, 25, 
and  July  8. 
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Monthly  disdiarge  of  Mora  River  at  La  Cueva,  N,  Mez.,/or  1911, 


Month. 

Discbttr  In  noond-iBet 

RniHlff 
(total  in 
acre«et}. 

Aooo- 

MaximnnL 

Mintmnm 

MeUL 

ntf. 

January 

9.0 

22 

16 

10 
15S 
149 
406 

2.05 
6.04 
10.0 
4.94 
52.9 
39.1 
142 

126 
Z» 
615 

294 

Stjo 

C 

Februftiy 

1.5 
1.5 
2.6 
4.0 
2.0 
10 

c. 

Mareh... 

B. 

Anrfl    

B. 

1^::;::::::::::::::::::::::::::::::::::::::::::: 

a 

Jiihq 

B. 

July 

c 

The  period 

15,700 

Non.— Discharge  estimated  at  1  aeeond-foot  Jan.  1-10  and  at  5  seoond-iBet  Feb.  22-28  on  aooount  of  lea. 
Dikharge  meoiuremenU  of  La  Cueva  canal  at  La  Cueva,  N.  Mex.,  in  1911. 


Data. 

Hydrographer. 

tSSSi- 

Dis- 
diarieu 

SSi? 

R.  L.Cooper 

FeH. 
•  0.10 
•.80 

^•n-. 

O.  H.  Rtiinfil 

U.0 

«  The  caise  height  taken  during  measurement  was  distorted.    This  gage  hei^t  was  takm  by  the  obsemr 
III  the  evening. 

Jktilp  gage  height^  in/eel,  of  La  Cueva  canal  at  La  Cimvo,  K,  Mex.^J6t  1911, 
[Hugh  Louden,  obewer.) 


D»y. 

Jan. 

FtfE>. 

Har. 

Apr. 

May 

JteM 

Jnly. 

1 

0.05 
.06 
.05 
.1 
.06 

"i'i" 

.6 
.2 
.6 

.2 
.2 
.05 

.1 
.05 

.06 
.05 
.2 
.05 
.05 

.06 
.06 
.06 
.06 
.06 

.06 
.4 
.56 
.56 

.6 

.1 
.8 
.9 

.7 
.9 
.85 

0.7 

i!o 

.85 

;66 

.45 

.75 
.96 

0.75 
.8 
.7 
.0 
.8 

"TS* 

'■■'.ro 

.86 

.8 

.76 
.1 

........ 

.0 
.4 
.8 

.06 
.4 
.8 
.66 

.0 

.9 
.9 
.8 
.8 
.8 

0.8 
.9 
.8 
.8 
.8 

.7 
.7 
.7 

.7 
.65 

1.0 
.56 
.8 
.86 

.9 

.86 
.9 
.8 
.9 
1.1 

LI 

LI 

L16 

LI 

L16 

.9 
LO 
.6 
.6 
.7 

0.1 

2 

L3 

8 



LI 

4 



L3 

6 



1.0 

0 

LO 

7 

.1 

.5 

8 

9 

' 

LOS 

10 

LI 

11 

.8 
.5 
.8 
.4 
.8 

.6 
.6 
.2 

LO 

12 

0.5 
.55 

.5 
.5 

.55 
.6 
.56 

1.U 

18 

.OB 

14 

.OS 

16 

LO 

16 

LO 

17 

1.1 

18 

1.05 

19 

.S 

20 

.4 

.55 

.55 

.5 

.55 

.6 

.6 

.55 

.5 

.05 

.05 

.66 

.3 

21 

28 

28 

.6 

24 

26 

26 

27 

28 

29 

1.1 

80 

1.0S 

81 

LI 

NoTB.— No  water  flowing  In  the  canal  on  days  for  which  fuce  haighti  tn  mlvlnc  fMn  Jan.  1  to  Jolytl, 
flseept  lUy  6, 96,  and  July  8,  when  gage  was  not  vead. 
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IknbfJSatkargt^  in$eeond'/eei,  of  La  Cueva  canal  at  La  Cueta,  N,  Hex,,  for  1911, 


Day. 

Jao. 

Feb. 

Har. 

Apr. 

itoy. 

Jane. 

July. 

1 

0.0 

8.5 
9.2 
8.5 
8.5 

9.3 
9.8 
9.2 

7!3 

9.3 
9.3 
8.5 
9.3 
9.8 

9.8 
9.3 
8.5 
4.0 
4.0 
9.3 

4.8 
4.6 
4.6 
4.8 
4.6 

.0 
4.8 
.0 
.0 
.0 

6.3 
8.5 
6.3 
7.3 
6.3 

.0 
8.5 
9.8 
8.5 
6.5 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 

0.0 
4.8 
0.8 
5.5 
0.8 

5.6 
5.5 
4.0 
4.8 
4.6 

4.6 
4.6 
5.5 
4.6 
4.6 

4.6 
4.6 
4.6 
4.6 
4.6 

4.6 
7.3 
0.3 
0.3 
8.5 

4.8 
13.0 
14.0 
11.8 
14.0 
14.0 

U.8 
14.0 
17.0 
14.0 
13.0 

14.0 
0.8 
11.3 
14.0 
0.8 

8.5 
0.8 
10.6 
0.8 
0.8 

11.3 
8.5 
8.5 
8.5 
5.5 

7.0 
0.8 
13.0 
13.0 
0.8 

13.3 

0.8 
13.0 
13.0 
l&O 

13.3 
13.0 
11.3 
0.8 
13.0 

15.6 
18.1 
.0 
1X3 
14.0 

13.0 

13.3 

4.8 

.0 

.0 

.0 
11.3 
0.8 
7.3 
&3 

10.6 
7.3 
6.3 
0.3 
0.6 

0.8 
14.0 
14.0 
13.0 
13.0 
13.0 

13.0 
14.0 
13.0 
13.0 
13.0 

11.8 
11.3 
11.3 
11.3 
10.6 

17.0 
0.3 
13.0 
14.0 
14.0 

14.0 
14.0 
13.0 
14.0 
10.3 

10.3 
10.3 
30.4 
10.3 
30.4 

14.0 
17.0 
0.8 
8.6 
11.8 

6.8 

s 

31.6 

3 

10.3 

4 

31.5 

5 

17.0 

e 

17.0 

7 

8.5 

g 

13.3 

9....» 

18.1 

10 

10.3 

u 

17.0 

12 

30.4 

13 

16.0 

14 

14.0 

15 

17.0 

16....; 

17.0 

17 

10.3 

18 

18.1 

19 

8.6 

30 

5.5 

31 

.0 

23 

.0 

21 

0.8 

34 

.0 

35 

.0 

35 

.0 

27 

.0 

38 

.0 

30 

10.3 

30 

18.1 

31 

10.3 

• 

Not!.— DftOy  diidierce  determined  from  a  ntinf  ounre  not  well  defined.    Disohann  Interpolated  May 
6, 35,  end  July  8. 


MarUMy  dUeharg$  of  La  Cueva  canal  at  La  Cueva,  N,  Mex.,  for  1911. 

ICentli. 

Discfaarfe  tamoond-lMt. 

Bmi-ofl 
(total  In 
acre^Bet). 

Aoco- 

if%T<mnT« 

ICinJmum. 

Mean. 

racy. 

jfuraary 

0.8 
0.8 
14.0 
17.0, 
18.1 
30.4 
31.5 

0.0 
.0 
.0 

6.5 
.0 

8.5 
.0 

6.38 
8.80 
&80 
11.8 
0.86 
14.3 
13.3 

333 
188 
434 
672 
606 
846 
766 

B. 

Februiy 

a 

MiJS7;;.....:::. :.:.:.::. 

B. 

April 

B. 

mS'...    .111-1. 

B. 

jui..:;;::::::::;:::.;: 

B. 

July 

B. 

The  period 

3,810 

8APELLO  BITER   AT  LOS  ALAMOS,   N.   MEX. 

Location.— At  Los  Alamos  poet  office  near  aec.  28,  T.  18  N.,  R.  16  E.    No  important 

tributary  enters  between  this  station  and  the  mouth,  a  few  miles  east. 
Records  arailable. — August  22,  1903,  to  May  31,   1911,  when  the  station  was 

discontinued. 
Draina^  araa.— 144  square  miles. 
Oa^. — ^A  chain  gage  installed  in  April,  1905,  to  replace  the  original  gage  which  was 

destroyed  by  flood  September  29, 1904. 
GhaaneL — Somewhat  shifting. 
Diaehazig^a  maaauremanta.— ^Made  from  car  and  cable  during  hi^  water  and  by 

widing  at  oidinary  stagea. 
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^^nter  flow. — ^There  ia  very  little  backwater  from  ice  durisig  the  winter  period. 
DivenionB.— A  consideiable  part  of  the  normal  flow  ia  diverted  for  irrigation  above 

the  station. 
Aoeuracj. — Owing  to  the  shifting  channel  and  insufficient  measurements,  the  esti- 

mates  of  flow  can  not  be  considered  better  than  hit. 
Cooperation. — Station  maintained  in  cooperation  with  the  Territorial  engineer  of 

New  Mexico. 

The  following  discharge  measurement  was  made  by  R.  L.  Cooper:  May  10, 1911, 
gage  height,  —0.04  foot;  discharge,  1.3  second-feet. 

DoiZy  gage  height,  in  feet,  and  ditcharge.  in  seeond-feet,  o/SapeUo  River  ai  Lot  Alamot, 

N.  Mex.  Jar  1911. 


[WllUam  Prank,  obMrrar.] 

Jan. 

Feb. 

Har. 

Apr. 

May. 

Day. 

Oace 

Db- 
oharte. 

^.. 

Dis^ 
diarge. 

hei^t. 

Dis- 
duuqee. 

hSS^. 

Dia- 

hei^. 

Db. 
cbaise. 

1 

-0.10 

-  .10 

-  .10 

-  .10 

-  .05 

.00 
.00 

-  .05 

-  .05 

-  .10 

-  .10 

-  .10 

-  .05 
.00 

-  .10 

-  .10 

-  .10 

-  .10 

.00 
.00 
.00 

-  .05 

-  .05 

-  .05 

-  .05 
.00 

1.5 
1.5 
1.5 
1.6 
2.5 

3.5 
3.5 
2.5 
2.6 
1.6 

1.5 
1.5 
2.6 
3.5 
1.6 

1.6 
1.5 
1.6 
1.5 
2.0 

8.6 
S.5 
3.5 
2.6 
2.6 

2.5 
2.5 
3.5 

-0.10 

-  .05 

.00 

.10 

.10 

.15 
.10 
.10 
.10 
.06 

.06 
.05 
.05 
.05 
.05 

.05 
.05 
.05 
.05 
.06 

.06 
.06 
.06 

.06 
.06 

.06 
.05 
.05 
.06 
.05 
.05 

1.5 
2.6 
8.5 
6.8 
6.8 

8.2 
6.3 
6.3 
6.3 
4.9 

4.9 
4.9 
4.9 
4.9 
4.9 

4.9 
4.0 
4.9 
4.9 
4.9 

4.9 
4.9 
4.9 
5.7 
5.7 

4.9 
4.9 
4.9 
4.9 
4.9 
4.9 

0.05 
.06 
.05 
.05 
.05 

.05 
.06 
.06 
.20 
.20 

.20 
.20 
.20 
.20 
.90 

.90 
.20 
.20 
.20- 
.10 

.00 
.10 

-  .10 

-  .10 
.00 

.06 
.20 
.20 
.10 

-  .10 

4.9 
4.9 
4.9 
4.9 
4.9 

4.9 
4.9 
4.9 

10 

10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
&8 

8.5 
6.3 
1.6 
1.5 
8.6 

4.9 

10 

10 
6.8 
1.5 

0.00 

.00 

.00 

-.10 

-.10 

-.10 
.00 
-.10 
-.10 
-,05 

-.06 
.00 
.00 
.75 
.86 

.66 
.55 
.60 
.60 
.40 

.40 
.35 
.25 
.10 
.00 

.00 
.00 
.30 
.50 
.60 
.60 

8.5 

2 

3.5 

S 

3.S 

4. 

1  5 

5 

1.6 

0 

1.5 

7 

8  5 

8 

1  5 

9 

-6.i6 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.6 

1.5 
L5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.6 
1.6 

1.6 
1.5 
1.5 
1.6 
1.5 
1.5 

1.5 

10 

3.5 

11  

2.5 

12 

3.5 

18 

3.5 

14 

46 

15 

54 

1ft 

87 

17 

80 

18 

26 

19 

26 

20 

20 

21 

2D 

22 

18 

23 

12 

24 

6u8 

26 

3.5 

26 

3.6 

27 

8.5 

28 

15 

29 

26 

ao 

26 

81 

S3 

Note.— Oage  heights  affected  by  toe  Jan.  1  to  8,  Feb.  19  and  20, 1911.   Dafly  discharge  determined  ton 
a  rating  carve  not  well  defined.    Discharge  Feb.  19  and  20  estimated  on  aoooant  of  ioe. 

Monthly  discharge  o/Sapello  River  at  Loe  Alamoi,  N.  Mex.yfar  1911. 


Month. 

Discharge,  hi  seoond-ieet 

BUD-Off 

(total  in 
acre-teet). 

AecD- 

1ttk.irln\nm, 

Mean. 

racy. 

Jamiary 

1.5 
8.6 
8.2 

10 

54 

1.37 
2.80 
5.06 
6.82 
14.2 

84 

128 
311 
466 
878 

c 

Febnury 

1.5 
1.5 
1.6 
1.6 

cx 

March... 

c 

Aprfl 

c 

Mv.'"-'II™"''"Ii^^i^;i'"-III"™^IIII" 

B. 

Non.~Di8charge  estimated  at  1  seoond-foot  Jan.  1-8, 1911. 
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PAJAIUTO  OBEBK  NBAB   HANUfiT,  N.  HEX. 

Loeation.— In  sec.  26,  T.  11 N.,  R.  28  £.,  2  miles  north  of  Hanley,  a  quarter  of  a  mile 

above  mouth  of  Vigil  Creek,  the  nearest  tributary. 
BaconUi  availabl*.— Aug^ist  30, 1911,  to  December  31, 1911. 
DxainA^e  area.— 310  square  miles. 
Oa^. — Automatic  recording  gage. 
ChanTieV— Data  too  meager  to  determine. 
"Diaehaxge  meaanremanta. — Made  by  floats  during  high  water  and  by  wading  at 

ordinary  stages. 
Winter  flow.— No  data. 

Direnloxia. — ^No  water  is  diverted  above  the  station,  and  therefore  the  records  repre- 
sent the  natural  run-off. 
Aoeuraey. — Owing  to  the  possibility  of  shift  and  the  fact  that  the  upper  portion  of  the 

rating  curve  is  determined  by  floats  and  slope  measurements,  no  estimates  of  dis- 

chaige  have  been  made. 
Cooperation.--Station  maintained  in  cooperation  with  the  Territorial  engineer  of 

New  Mexico.    The  gage  heights  are  furnished  through  the  courtesy  of  Mr.  V.  W. 

Moore,  Tucumcari,  N.  Mez. 

DimAarge  mauuremenU  o/Pajarito  Creek  near  Eanley,  N.  Hex.,  in  1911, 


Dtte. 

Hydrognphtf. 

bafiSL 

Dto- 

Dste. 

Hydrogfipbflf. 

he$l 

Dte- 
Qharge. 

Aug.  37 
37 
27 

G  Tf  Bnawll  

Fut. 

11. £0 
8.00 
5.00 
3.70 

atc.-fi, 

•4,620 

•3,380 

•  883 

S74 

30 
Not.  10 

Q.  H.  RuaMU 

FtH. 

i.eo 

.87 
.00 
.66 

*isi;^ 

do 

;::::JI2::::::::::::::::: 

do 

do 

W.B.FKeman 

»3.a 

0 
0 

«  EftimatMl  from  Kuttar's  formula. 


Dmijf  gage  htighi^  infeei^  o/Pajartio  Creek  near  Haniey,  N.  Hex.,  for  1911, 


[V.  W.  Moon,  oboenrar.] 


Aug. 


8.16 

2.16 

87 

87 

Sept.    9 *2.60 

10 1.10 

11 1.60 


27. 
28. 
30. 
31. 


Sept. 


Oct. 


12. 
13. 
14. 
16. 
16. 
17. 
31. 


2.10 

1.60 

1.20 

.90 

.80 

.70 

1.20 


N0TB.—N0  flow  in  creek  on  datee  from  Aof .  30  to  Deo.  81,  for  wbich  time  gasB  heigiits  are  not  pabliBhed. 
Tlie  total  dinliaifo  of  flooda  in  June  iaettimated  as  300  acre-feet  and  in  July  1,600  acre-feet.  Thediaoharso 
of  flood  en  Aug.  38  ia  artimated  aa  3,000  aor»4Bet  and  on  Aug.  38  aa  3,400  acre-feet 

UTE   GBEEK   NEAR  LOGAN,  N.  HEX. 

Location. — ^Four  miles  above  the  mouth  of  Ute  Greek  in  the  northeafltem  comer  of 
T.  13  N.,  R.  32  E.  No  important  tributaries  enter  within  several  miles  of  the 
station. 

Baoozds  aTailAble.— August  12,  1904,  to  June  30,  1906;  April  13,  1909,  to  Decem- 
ber 31, 1911. 

Draiiuk^e  area.— Not  measured. 

Oaga. — Automatic  recording  gage  installed  August  1,  1911,  to  replace  original  staff 
gage  used  since  1904.    Datum  of  recording  gage  different  from  that  of  staff  gage. 

Chaniiffcl — ^Very  shifting. 

I  Ifajdmam  cage  height  4.65  feet 
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Discharge  measurements.— liade  by  wading  at  ordinary  stages.  Estimates  of 
flood  discharge  are  made  by  slope  measurements  and  the  use  of  Kutter's  formula. 

Winter  flow. — Little  backwater  from  ice  during  the  winter  months. 

Diversions.— A  small  amoimt  of  water  is  diverted  above  the  station  for  irrigation. 

Aocuraey.—Owing  to  the  shifting  nature  of  the  stream  bed,  the  records  can  be  con- 
sidered only  fair.  The  finding  of  an  error  in  obtaining  the  cross  section  of  the 
stream  necessitated  the  revision  of  the  back  data  which  are  published  in  this 
report. 

Cooperation. — During  1911  the  station  was  maintained  in  cooperation  with  the 
Territorial  engineer  of  New  Mexico. 

Disdmrge  measurementi  of  Ute  Creek  near  Logan,  N.  Mex.,  in  1911. 


Dato. 

Hydrographer. 

heiS^t 

Dis- 
cbarge. 

Date. 

HydngraplMr. 

faflj^ 

ebaiie. 

Feb.  17 

C.  B.  DIgby 

Feet. 

T 

Aug.  1 
28 

E.  O.  ChristlaDseii 

0  H  f^mmn 

F9eL 

0.70 
«1.86 
e.67 

*1.0 

Ajpr.    6 
llAy  21 

Q.  H.  Russell 

an 

R.  L.  Cooper 

0.70 
1.30 

» .6   1  Nov.  i 

W.  B.  Freeman 

*.3 

July  30 

E.  0.  Chrbtlanseii 

16.8 

•  Very  slight  flow.         6  Estimated.  «  Qage  belglit  from  automatio  gage  at  ni 

Daily  gage  height,  in  feet,  of  Ute  Creek  near  Logan,  N.  Hex,,  for  1911 
[Samuel  Roll,  dbserrw.] 


Day. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Not. 

Dee. 

1 

1.36 
1.20 
1.20 

0.46 

1.10 

1.00 

.60 

.40 

.60 
1.70 

.00 
1.20 

.60 

3.00 
2.60 
2.80 
1.40 
1.10 

LOO 
.80 
1.10 
1.60 
3.60 

Z80 
6.80 
1.60 
1.60 
1.20 

1.10 
1.10 
1.60 
1.30 
1.30 
.96 

0.86 
.80 
.86 
.76 
.70 

'"."to 

.66 
.65 
.36 

.36 
.30 

"".'26' 
.26 

.30 
.30 
.20 
.10 

.10 

.30 

3.00 

2.00 

4.00 

1.86 

'"2."66' 
1.20 
1.10 
1.00 

0.90 
.70 

■"*.»* 
.80 

.80 

.80 

.80 

•  3.00 

2.40 

1.7D 

1.00 

.60 

.60 

.60 

.60 
.00 
.86 
.70 
.66 

.66 

.60 
.60 
.60 
.60 

.60 
.60 
.60 
.60 
1.10 

aoo 

.70 
.60 
.80 
.90 

.66 
.60 
.60 
.56 

.65 

.66 
.66 
.65 
.66 
.60 

.60 
.50 
.60 
.60 
.50 

.60 
.60 
.60 
.60 
.60 

.60 
.60 
.60 
.96 
.75 
.60 

0.60 
.60 
.60 
.60 
.60 

.60 
.66 

.65 
.56 
.65 

.60 
.45 
.45 
.45 
.46 

.40 
.40 
.40 
.40 
.40 

.40 
.40 
.40 
.40 
.50 

.60 
.66 

"In 

.70 

0.78 

a 

.83 

3 

.82 

4 

.80 

6 

.90 

.80 
.70 
.66 
.60 
.60 

.78 

0 

.73 

7 

.65 

8 

.6S 

9 

.66 

10 

.65 

11 

.0 

12 

.60 
.60 
.60 
.66 

.55 

.66 

1.30 

.65 

.60 

.60 
.66 
.60 
.40 

.40 
.70 
.66 
.60 
.60 

.65 

13 

.67 

14 

.«r 

16 

.68 

16 

6.00 

.68 

17 

.69 

18 

.W 

19 

.n 

20 

.70 

21 

.70 
.76 
.66 
.66 
.66 

.66 
.65 
4.00 
3.60 
3.26 
1.60 

.70 

22 . 

.» 

23 

70 

24 

.70 

25 

,76 

26 

.70 

27 

.70 

28 

.70 

29 

70 

30 

.TO 

81 

70 

a  Maximum  gaga  height,  4.3  feet 

KoTB.— No  flow  in  the  creek  on  days  for  whJoh  gage  heltOits  are  omitted  except  the  middle  of  Febnnrr, 
when  thaie  was  aUg^tflofw.   Qage  heighti  aflar  Aug.  1,  l£il ,  rate  to  antomattc  gag9  at  new  dstnm. 
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DaUy  discharge,  In  mond-ftel,  of  UU  Creek  near  Logan,  N.  Mex„  for  1904^1906, 

2909-1921. 


D»y. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct 

Not. 

Dea 

1904. 
1 

0 

19,000 

0,400 

1,060 

810 

64 

18 
4 

1.5 
.0 

.2 
1.6 
1.5 
1.6 
1.6 

1.6 
1.6 
1.6 
.2 
.2 

.2 
.2 
.2 
.2 
.0 

.0 
.0 

1,960 

5,100 

1,260 

700 
500 
810 
166 
92 

39 

18 
4 

89 
26 

26 
18 
11 

.2 

.2 
.2 
.2 
.2 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 
.0 

0.0 

0 
0 
0 
0 
0 

0.0 

3 

3 

4 

5 

6 

7 

8 

..•• ... 

0 

10 

11 

12 

■■■ 

IJ 

U 

0.2 
.2 

400 
02 

73 
64 

89 
26 
18 

11 

4,800 

4,100 

8,400 

900 

19 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 

1906. 

1 

2 

3 

4 

5 

0.2 
.3 
.0 
.0 
.0 

0.2 
.2 
.2 

17.7 
17.7 
17.7 
17.7 
7.0 

7.0 

2- iff 

1,090 
420 
284 

17.7 
7.0 
8.9 
1.6 
.2 

72 

26 
7.0 
7.0 
7.0 

862 
70 
70 
88 
27 

2 
2 
2 
2 
650 

81 
19 
19 
11 
6 

0 

7 

8 

9 

10 

.0 
.0 
.0 
.0 
.0 

17.7 
17.7 
7.0 
7.0 
7.0 

166 
114 
73 
64 
26 

.2 
.2 
.2 
.2 
.2 

17.7 
17.7 
17.7 
17.7 
26 

190 
14 
14 
14 
14 

46 

186 

1,350 

550 

186 

186 
900 
450 
84 
155 

0 

0 

81 

300 

186 

5 
2 
0 
0 
0 

U 

12 

18 

14 

15 

.2 

.2 

1.6 

1.6 

1.6 

L6 

1.6 
26 
26 
26 
26 

26 

26 

26 

17.7 

17.7 

.2 
.0 
.0 
.0 
.0 

26 

17.7 

7.0 

8.9 

.2 

10 
10 
10 
7 
7 

66 
11 
11 
6 

19 

156 

105 

19 

6 

2 

84 
156 
155 
186 
186 

0 
0 
65 
81 
31 

16 

17 

18 

19 

20 

1.6 
L6 
1.6 
8.9 
8.9 

L6 

1.6 

17.7 

17.7 

17.7 

1.6 

1.6 

1.6 
1.6 
1.6 
1.5 
.2 

.0 
.0 
.0 
.0 
166 

.0- 
.0 
.0 
.0 
.0 

7 
7 
7 
7 
7 

6 
2 
0 
0 
0 

46 
19 
19 

105 
19 
5 
6 
6 

81 
81 
81 
31 
81 

21 

22 

23 

24 

25 

8.9 

8.9 
8.9 

8.9 
8.9 

64 

26 
26 
166 
U4 

88.9 
7.9 
7.0 
7.0 
7.0 

1.6 
1.6 

1,900 

2,400 

ilooo 

26 

17.7 
18,000 
6,700 
2,600 

1.5 
.2 
.0 
.0 
.0 

38 
162 
70 
38 
38 

0 

0 
0 
0 
0 

5 

11 

750 

106 

46 

81 
19 
11 
11 
11 

26 

27 

28 

29 

30 

a 

1.6 
1.6 
1.6 
1.6 
.3 

64 

20 
96 

7.0 
8.9 
1.6 
.2 
.2 
.2 

600 

876 

189 

89 

96 

''420 
272 
196 
119 

.0 

.0 

.0 

8.9 

150  - 

27 
27 
U 
10 
5,000 
4,800 

0 
0 
2 
5 
6 
3 

46 
46 
46 
46 
81 

11 
11 
U 
6 
6 
6 
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SURFACE  WATEB  SUPPLT,  1911,  PABT  VIL 


DaUijf  diteharge,  in  ieamd-fiet,  of  UU  Creek  near  Logan,  N,  Mex.\  for  190^190$,  1909* 

/9il-- Continued. 


D»7. 

Jam 

Feb. 

Har. 

Apr. 

i«»y. 

Jons. 

July. 

Aug. 

Sept. 

Oct 

Not. 

Dec 

,    "* 

6 
8 
5 
11 
11 

11 
11 
11 
11 
11 

19 
31 
31 
31 
31 

31 
31 
19 
19 
11 

11 
11 
6 
6 
5 

5 
5 
5 
5 
6 
5 

5 
5 
6 
6 
5 

5 
6 
6 
5 
6 

5 
19 
19 
11 
11 

6 
5 
5 
6 
5 

3 
3 
3 
2 
2 

3 
3 
3 

3 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
3 

2 
2 
2 
2 
2 

0 
0 
0 
0 
0 

0 
0 
0 
66 
31 

31 
31 
11 
11 
2 

2 
2 
2 
2 
2 

300 

180 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

0.2 

1.1 

.0 

0.2 

.0 
.0 
.0 
.0 
.0 
.0 

2 

0 

3,200 

300 

186 

11 
11 
6 
2 
2 

2 
2 
2 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

2 

8 

4 

6 

8 

7 

8 

9 

* 

10 

11 

12 

13    .... 

14 

18 

10 

17 

IS 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

1909. 
1 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

300 
104 

1.1 
8!o 

290 

1,330 
67 
196 
232 
500 

0 
0 
0 
0 
0 

31 
13 
186 
58 

88 

0 
0 
0 
0 
0 

0 

0 

0 

1,000 

104 

no 
no 

104 
0.3 
.0 

33 

78 

1,200 

310 

104 

150 
41 
33 

1 

1.1 
.0 
.0 
.0 
.0 
.0 

850 

,»0 

12,500 
3;  070 

490 

190 
07 

37 
S3 
17 
4.8 
33 

88 
88 

31 

17 
1.1 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

0 

0 
198 
333 
810 

810 
310 
332 
196 
21 

10 
1.1 
.0 
.0 
.0 

.0 
210 
132 

19 

11 

10 

1 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

4 

2 

8 

8 

8 

4 



13 

5 

8 

0 

8 

7 

8 

8 

8 

9 

8 

10 

8 

11 

8 

12 

8 

13 

8 

14 

8 

16 

8 

10 

8 

17 

8 

18 

8 

19 

5 

20 

5 

21 

3 

22 

3 

23 

3 

24 

3 

25 

3 

26 

3 

27 

3 

28 

1 

29 

1 

30 

1 

31 

1 

1910. 
1 

2 
3 
3 
2 
3,100 

.2 
.2 
.2 
.3 
.3 

.1 
.1 
.1 
.1 
.1 

0 
0 
0 
0 
0 

0 

3 

0 

8 

9 

4 

f 

8 

8 
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DmOgduAar^e,  m  mcond-fuX,  of  UU  Creek  near  Logon,  N.  Mez.,far  1904-1906,  1909- 

1911— Continued, 


DV. 

Jul 

Feb. 

Um. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Not. 

Dee. 

6. 

»•« 

0.1 
.1 
.1 
.1 
.1 

.1 
.1 
.2 
.2 

.2 

.2 
.2 
.2 
.2 
.1 

.1 
.1 
.1 
.1 
.1 

.1 
.1 
.1 

0.1 

....  .*. 

J 

Q 

88 

21 
21 

810 
136 
186 
610 
8,030 

6.000 
4,760 
3,600 
2,600 
2,700 

67 

40 

18 
8 
.2 
.0 

.0 
.0 
.0 
.0 
21 
2,600 

24 
24 

18 

6 

2,800 

120 
1,060 
23 
42 
42 

4 
200 

8,600 
730 
84 

4 

2 

0 

T 

8. 

9 

m. 

11. 

B. 

18 

14. 

11. 

m 

0 

18 

n 

n. 

21 

fl 

n 

M 

S 

21 

V 

» 

SI 

» 

n 

DaO^  diicharge, 

in  eeeond'/eetj  of  Ute  Creek  near  Logan,  N. 

Mex., 

for  1911. 

Day. 

May. 

June. 

July. 

Aug. 

Bept 

Oet 

Nov. 

Dee. 

1011. 
1 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

7,100 
200 

10 
1.0 
.5 

.6 
1.0 
.0 
.0 
.0 

.0 
.0 

2,600 

1,700 

1,300 
106 

65 

81 
81 
18 
6 

2 

.5 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
46 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.5 
.0 
.0 
.0 

0.0 
19 
11 

0 

0 

0 
130 
0 
81 
0 

050 
fiOO 

760 
65 
19 

11 
2 

3 

84 

1,600 

750 

6,900 

40 

58 

8 

4 

4 

40 

16 

16 

.5 

0 
0 

1,080 
255 

2,600 

200 

230 

255 

43 

29 

18 

11 

1,060 
500 

152 
18 

11 
29 

'J. 

1 
7 
11 

2 

1 

1 

.2 
.2 

.2 
.2 
.2 
.2 
.0 

.0 

.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
14 

5 

1 

a 

3 

4 

5 

6 

7 

8 

9 

10 1 

11 

12 

13 

14 

14 

16 

17 

18 

19 

an 

21 

72 

23 

34 

25 

25. 

27 

28 

29 

» 

31 

Nor.— The  flnding  of  en  ennor  in  obteiningtlie  ctxmb  section  of  the  streem  neoeeBttat 
higb-water  dlnlifvgeii  for  pcevJow  yeen.  The  eorrected  deUy  diaofaargee  are  uuUi 
veredetennined  Dram  ratlog  canroi  coTiring  short  periods  of  time  and  by  the  indlreet 


necessitated  the  reyistoD  of  eU 

ihUshed  above.    These 

mttthod  fnr  ahlfting 
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64  BTJBFACB  WATER  SUPPLY,  1911,  PABT  VIL 

M(mthly  diiduxrge  of  UU  Creek  near  Logan,  N.  Mex.^far  1904-1906,  1909-1911. 


Month. 

DiMbaf«ein^eeand-lBeC. 

Rim-off 
(total  hi 
acr»«et). 

AecQ- 

M^tTfrnnm. 

MlDlmom. 

Mean. 

recj- 

1904. 
Ancoat  14-31ft 

6,400 

19,0t» 

700 

0 

2 

0 
0 
0 
0 
0 

423 

1.200 

63 

0 

.033 

15.100 

71,400 

3.870 

0 

3 

B. 

B^tffmlnr 

B. 

October 

B. 

NoT«mb«r 

Dwambflr 

C. 

Thaperlod 

90,400 

1906. 
jMttuatj 

8.9 

166 

26 

2,400 

18,000 

150 

5,000 

4300 

900 

2 

780 

66 

0 
.2 
.2 
.2 

0 

0 

7 

0 

0 

0 

0 

0 

1.40 
18.5 
10.9 
395 
1,550 
14.2 
353 
489 

8&.1 
16.3 

86 

670 
23,500 
95.300 

845 

6.080 
1,000 

a 

Tftnuwrr..... 

c 

5SSS!7:ai::::::::::::;::::::::::::::::::::::::: 

a 

April 

B. 

1^ 

B. 

jme.v:;:::::::.:::::::::::::::::::::::;::::::;:: 

a 

Jidy 

B. 

B. 

BffDtfinnlMr 

B. 

Ooiobor 

a 

NoTombor 

B. 

Pwonbor .X    u.    X 

a 

TtMywr X    x.x 

18,000 

0 

256 

185,000 

1906. 
Jaomiy 

31 

19 

2 

65 

300 

3,200 

5 
2 
0 
0 
0 
0 

13.8 
6.57 
.066 
6.8 
21.2 
124 

818 
809 

4 

405 

1,300 

7,380 

a 

Filviianr 

a 

1f4U«A.' .    . 

a 

Anrfl 

a 

mSj . 

a 

Juift.. ;;:.::::::::::::::::::  : : 

B. 

Theperiod 

10,300 

1909. 
May 

67 
1,330 

1.200 

12,fi00 

310 

2 

13 

0 
0 
0 
0 
0 
0 
0 

1 

3.60 
121 
0 
120 
531 
71 
.087 
5.53 

160 
T.«, 

7,880 

31,000 

4,370 

8.96 

339 

c. 

JlSe.. :::::;:::::::::::::::::::: 

B. 

July 

B. 

SeptdmbflT 

B. 

October 

B. 

a 

December 

0 

The  period 

50,600 

1910. 
Janoary 

2,100 

!l 
.0 
.0 
88 

8,020 

.\fi00 
6 
.0 
.0 
.0 

126 
.14 
.10 
.0 
.0 
6.33 
1,090 

466 
.2 
.0 
.0 
.0 

6.3 

0 

0 

377 

67,000 

38^600 

^  13.8 

0 

0 

0 

B. 

Febradry ...^7."./. . . 

a 

March... 

c 

Anril 

May ::.....::..:.:::::::: 

J^lflA  ,  -  .  . .  - ,     , 

a 

July 

B. 

Axigvmt 

B. 

September 

a 

October 

Novonber 

December 

The  year 

8,020 

0 

143 

104,000 

1911. 
Jannary....... .^.. 

0 

.00 
.25 
.00 
.00 
430 

6.3 
366 
153 
63.1 
1.88 
.50 
3.4 

0 
14 
0 
0 

S75 

31,800 

0,410 

3700 

116 

35 

309 

February 

a 

March 

0 

0 

7,100 

56 

5,900 
2,600 
,«0 

3 
8 

April .  . 

MS^^..l..-."...'l^!i'::ii!:iil:":i"::l":::! 

B. 

Jtinft- -  ,,--,^,-,-, .., ^,   . 

a 

July 

B. 

B. 

Seroomber 

B. 

October 

a 

c 

December.. 

c 

The  year 

7,100 

0 

85.0 

61,500 
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YAZOO  BIVEB  BASIN. 
TATJiAHATOHIB  RIYBB  AT  BATESYILLB,   MISS. 

Location* — ^At  the  county  highway  bridge  1  mile  west  of  Batesville  and  about  2 

mileo  below  the  croBsing  of  the  IlUnois  Central  Railroad. 
Becoida  available.-- June  15,  1906,  to  December  31,  1911,  except  from  August  1  to 

September  19,  1906. 
Drainage  area. — ^Not  measured. 

Gage. — Standard  chain  gage  attached  to  the  bridge;  datum  unchanged. 
Chaimel. — Bed  ia  soft  and  liable  to  change. 

Discharge  measureniexita. — ^Made  from  the  downstream  side  of  the  wagon  bridge. 
Floods. — ^The  flood  of  April  20, 1911,  reached  a  height  of  18.9  feet  above  the  gage  eero. 
Winter  flow. — Ice  does  not  affect  the  flow. 

Accural^. — Good.    Discharge  rating  curve  has  remained  fairly  constant. 
Cooperation. — Station  is  maintained  in  cooperation  with  the  Tallahatchie  Drainage 

GommisBion. 

DtMcharge  meaguremerUi  of  Tallahatchie  River  at  Batesville,  Miss,,  in  1911, 


Date. 

hS^, 

Db- 
chaiKO. 

Date. 

Hydrogiapher. 

Oace 
height. 

Dl». 
chaige. 

Aug.  23 
23 

R.  E.  Robertson 

do 

Feet. 
10.54 
10.54 

4,000 

Nov.    14 
14 

R.  E.  Robertaon 

do 

Feel. 
3.02 
3.02 

614 

Daily  gage  height ,  in  feet,  of  Tallahatchie  River  at  Batesville,  Miss.,  far  1911. 
[J.  Q.  Oofl,  observer.] 


Day. 

Jan. 

Feb. 

Bfar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

7.1 
8.2 
7.4 
7.1 
7.0 

7.2 
7.2 
7.7 
7.8 
8.0 

8.1 
8.2 
8.1 
7.8 
5.1 

4.4 

4.1 
3.0 
3.2 
3.6 

3.6 
3.6 
3.5 
8.4 
3.4 

3.4 
3.6 
.3.9 
4.1 
4.4 
4.6 

4.2 
4.4 

4.1 
4.0 
5.8 

4.6 
5.3 
5.3 
7.8 
7.7 

7.7 
8.8 

0.1 
9.7 
10.4 

10.7 
11.1 
11.3 
11.6 
11.8 

11.1 
10.0 
9.0 
8.2 
7.7 

7.2 
6.7 
6.3 

6.8 
6.8 
5.7 
4.9 
6.1 

6.4 
6.7 
6.6 
6.7 
5.8 

5.1 
4.7 
4.5 
4.3 
4.1 

4.0 
3.0 
3.8 
8.8 
8.0 

4.0 
4.1 
4.8 
4.4 
4.4 

5.5 
6.8 
5.9 
6.0 
6.4 
6.7 

6.7 
7.2 
10.0 
11.1 
11.3 

11.1 
11.0 
11.1 
13.0 
14.8 

16.2 
16.3 
16.3 
14.8 
16.0 

16.5 
16.8 
16.7 
18.1 
18.9 

18.0 
17.4 
17.0 
17.4 
17.1 

16.4 
15.7 
14.8 
14.0 
12.5 

11.2 
9.8 
9.0 
8.3 
7.9 

9.0 
6.0 
5.5 
5.0 
4.86 

4.66 
4.45 

4.25 
4.15 
4.05 

3.96 
3.86 
3.75 
3.65 
8.55 

4.25 
6.4 
8.2 

11.7 
12.8 

12.5 
10.7 
8.8 
7.4 
6.0 
4.85 

4.15 
3.95 
3.75 
3.55 
3.45 

3.35 
3.25 
3.15 
3.15 
3.15 

3.15 
3.06 
2.9 
2.85 
2.75 

2.75 

2.65 

2.65 

2.6 

2.7 

2.75 

2.65 

2.65 

3.1 

3.85 

3.0 
3.0 
3.06 
4.6 
3.4 

3.6 
4.0 
4.1 
3.0 
8.4 

3.1 
3.0 
2.8 
2.8 
2.6 

2.6 
2.6 
8.0 
3.0 
3.5 

8.5 
3.5 
3.4 
3.4 
8.4 

3.6 
4.6 
5.1 
5.4 
6.1 

6.8 
9.6 
9.5 
9.7 
9.5 
7.0 

7.2 
7.0 
5.0 
5.7 
6.0 

6.0 
6.4 
6.2 
5.7 
5.5 

5.3 
5.0 
4.5 
3.8 
3.7 

3.7 
5.3 
5.0 
7.0 
7.4 

9.0 
10.0 
10.4 
10.2 

9.9 

9.1 
8.0 
6.8 
6.9 
5.7 
5.6 

5.1 
4.9 
4.3 
3.6 
3.5 

2.9 
3.3 
3.2 
3.2 
3.1 

3.7 
4.1 
4.8 
4.5 
4.1 

3.6 
3.1 
3.1 
3.0 
2.8 

2.7 
2.6 
2.6 
2.5 
2.5 

2.45 
2.4 
2.3 
2.25 
2.12 

2.1 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

1.8 
2.4 
2.5 
2.8 
3.0 

3.0 
2.7 
2.6 
2.6 
2.C 

2.6 
2.6 
2.6 
2.4 
2.4 

2.4 
2.2 
2.2 
2.1 
2.4 
2.6 

2.1 
2.1 
2.1 
2.1 
2.1 

2.4 

2.7 
2.0 
3.0 
2.6 

3.2 
3.1 
2.9 
2.9 
2.9 

2.8 
2.9 
3.3 
3.1 
3.2 

8.2 
3.2 
3.2 
3.1 
3.1 

3.0 
2.9 
2.9 
2.8 
2.8 

2.8 

2 

2.8 

3 

2.7 

4 

2.7 

5 

2.7 

6 

2.7 

7 

2.7 

8 

2.7 

9 

2.6 

10 

2.8 

11 

7.5 

12 

10.4 

13 

9.6 

14 

9.2 

15 

12.2 

16 

17 

14.0 
17.6 

18 

17.7 

19 

17.6 

20..: 

17.4 

21 

17.2 

22 

16.6 

23 

16.2 

24 

15.6 

25 

13.6 

26 « 

27 

14.8 
18.2 

28 

18.4 

29 

16.9 

30 

31 

16.8 
16.6 

75779**— W8P  307—13 5 
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Daily  diseharge,  in  9eeond'/eet,  of  Tallahatchie  River  at  BaUmUe,  Miu.,  in  1911, 


Day. 

Jao. 

Feb. 

liar. 

Apr. 

ifoy. 

June. 

Joly. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

3,240 
2,800 
2,390 
2340 
3,190 

2,290 
2,290 
3,540 
3,600 
3,700 

3,750 
3,800 
3,750 
3,600 
1,360 

1.100 
991 
919 
679 
815 

815 
815 
781 
747 
747 

747 
815 
919 
991 
1,100 
1,170 

1,090 

1,100 

991 

965 

1,650 

1,170 
1440 
1,440 
3,600 
3,540 

3,540 
3,140 
3,320 
3,700 
4,180 

4,390 
4,680 
4,820 
5,060 
5,330 

4,680 
3,900 
3,360 
2,-800 
3,540 

3,390 
3,040 
1860 

1,660 
1650 
1600 
1,390 
1,770 

1,010 
3040 
3,000 
3,040 
1,650 

1,360 
1,310 
1,140 
1,060 
991 

966 
910 
883 
883 
019 

966 

991 

1,060 

1,100 

1,100 

1,530 
3,090 
1,600 
1,730 
1,910 
3,040 

3,040 
3390 
3,900 
4,680 
4,830 

4,680 
4,600 
4680 
6,370 
7,610 

10,100 
10,300 
10,300 
8,190 
9,760 

10,500 
11,000 
10,800 
13,000 
14,300 

13,800 
11,900 
11,300 
11,900 
11,400 

10,400 
9,340 
8,190 
7,380 
5,830 

4,700 
8,760 
3,360 
3,860 
3,650 

8,300 
1,730 
1,530 
1,330 
1,370 

1,190 
1,130 
]»040 
1,010 
973 

037 
901 
866 
833 
798 

1,040 
1,910 
3,800 
5,140 
6,090 

6,830 
4890 
3,140 
3,390 
1730 
1,370 

1,010 
037 
866 

708 
764 

730 
696 
663 
663 
663 

663 
630 
581 

*S 
533 

533 
501 
601 
485 
517 

533 

501 
501 
645 
730 

618 
613 
630 
1,170 
747 

815 
065 
001 
010 
747 

645 
613 
549 
540 
485 

485 
485 
613 
613 
781 

781 
781 
747 
747 
747 

815 
1,170 
1,360 
1,480 
1,770 

3,000 
3,670 
3,570 
3,700 
3,570 
3,100 

3,390 
3,190 
1600 
1,600 
1,730 

1,730 
1010 
1,830 
1,600 
1,530 

1,440 

1320 

1,140 

883 

840 

840 
1,440 
1600 
3,190 
3,390 

3,360 
3,900 
4,180 
4040 
3,830 

3,330 
3,700 
3,090 
1,690 
1,600 
1,560 

1,360 

1,390 

1,060 

815 

781 

581 
713 
670 
670 
645 

849 

001 

1,250 

1,140 

001 

815 
645 
645 
613 
549 

617 
485 
485 
455 
455 

440 
435 
305 
380 
341 

335 
365 
365 
365 
365 

365 
365 
365 
365 
365 

300 
435 
455 

548 
613 

613 
517 
485 
486 
485 

486 
485 
456 
435 
435 

435 
365 
365 
335 
435 
485 

335 
335 
335 
335 

335 

435 

617 
581 
613 
485 

670 
645 
681 
581 
681 

640 
681 
713 
645 
679 

679 
679 
670 
645 
645 

613 
581 
581 
549 
549 

549 

2 

549 

3 

517 

4 

517 

6 

51? 

6 

517 

7 

517 

8 

517 

0 

4fi5 

10 

549 

11 

3,440 

12 

4,  ISO 

13 

3,64f' 

14 

3.3W 

Ifi 

5,5(» 

16 

7,2fai 

17 

13,2(10 

18 

12,3m 

10 

i2,ano 

20 

ii,9nn 

21 

ii,6on 

22 

23 

10,700 
10,100 

24 

9,200 

25 

6,840 

26 

8,190 

27 

13,100 

28 

13,400 

29 

11  100 

30 

11,000 

^1 

10,700 

Note.— Daily  diechaiKe  determined  from  a  well-defined  rating  curve. 

Monthly  discharge  of  Tallahatchie  River  at  Batesville,  Miss.,  for  1911, 


Month. 


Discharge  In  second-llMt. 


liaximum.  Minimum.      Mean. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year, 


3,800 
5,330 
3,090 

14,200 
6,090 
1,170 
3,700 
4,180 
1,360 
613 
713 

13,400 


679 
065 
883 

3,040 
708 
485 
485 
849 
341 
360 
335 
485 


1,640 

2,830 

1,420 

8,460 

3,310 

666 

1,270 

2,080 

716 

425 

558 

6,330 


14,200 


360 


3,390 


TALLAHATCHIE   RIVER   AT   PHILIPP,  MISS. 

Location. — At  the  Yazoo  &  Missiseippi  Valley  Railroad  bridge  at  Fhilipp,  Miss. 
Records  available.— September  6,  1908,  to  December  31,  1911. 
Drainage  area. — Not  measured. 

Oage. — ^Vertical  timber  attached  to  a  bridge  pier;  datum  unchanged.  * 

Channel. — Fairly  permanent  and  good  for  discharge  measurements  at  all  but  high 
flood  stages  when  some  water,  difficult  to  measure,  passes  through  distant  bayous. 
DiBcharge  measurements. — Made  from  the  railroad  bridge. 
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Floods.— The  flood  of  April  28,  1911,  reached  a  height  of  138.6  feet  above  the  gage 

datum,  which  is  mean  sea  level. 
Winter  flow.— Ice  does  not  affect  the  flow. 
Accnraey. — Records  fair. 
Cooperation.— Station  maintained  in  cooperation  with  the  Tallahatchie  Diainage 

CommiflHJoD. 

Dwharge  meagwremenU  of  TdUahatdnie  River  at  PkUippt  Mias.,  in  1911, 


Dste. 

Hydrognpher. 

heigEt 

chargo. 

Anc.  31 

B.  E.  RobertaoxL 

119.80 
112.88 

Sec-feet. 
4,660 
1,070 

Not.  18 

do !* 

Ccmcted  daily  gage  height, 

in  feet,  of  Tallahatckie  River  at  Pkilipp,  Miss,Jor  1910. 

D«y. 

Feb. 

Mar. 

Day. 

Feb. 

Ifar. 

Day. 

Feb. 

Mar. 

1         

128.1 
128.6 
120.0 
120.3 

11 

21         

123  2  ' 

2        

12 

22 

1240  ' 

3 

13 

23 

125.0 

4          

14 

24 

125  8 

s 

16 

25 

126.4 

6 

16 

26 

126.9 

7           

17 

27       

127  4 

g        

18 

28 

127.8 

9 

19 

..120.1 

29 

10           

ao 

121.4 

30 

31 

1  .... 

1 

Non.— The  gace  height  for  Feb.  19  to  Mar.  4, 1910,  pabliahed  in  Water-Supplv  Paper  No.  287  were  found 
to  be  in  error.  The  above  values  are  ooriect.  Mar.  6  and  6  are  aleo  evidently  in  error,  but  the  correct 
values  lor  those  two  days  are  not  known.  These  corrections  change  the  mean  discharge  for  February  to 
6,260  second-feet,  March  8,230  second-feet.,  and  for  the  year  to  5,360  second-feet. 

Daily  gage  height,  in  feet,  of  Tallahatchie  River  at  Philipp,  Mi$$,,for  1911. 
\3.  P  Mahoney,  obeerver.] 


Day. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

117.1 
118.4 
120.0 
121.5 
121.9 

122.1 
122.3 
122.5 
122.6 
122.8 

122.8 
122.8 
122.6 
122.1 
122.1 

120.6 
119.4 
118.0 
116.8 
116.0 

116.3 
114.7 
114.4 
114.2 
114.1 

114.1 
114.1 
114.0 
114.1 
114.2 
114.5 

116.3 
115.7 
116.9 
116.8 
116.0 

115.9 
115.8 
117.0 
118.9 
121.0 

122.4 
123.4 
124.2 
124.8 
125.3 

125.7 
126.0 
126.4 
126.7 
127.0 

127.2 
127.4 
127.7 
127.8 
127.9 

127.9 
128.1 
128.1 

127.9 
127.8 
127.5 
127.1 
126.6 

126.0 
125.4 
124.9 
123.7 
123.4 

122.9 
122.0 
120.9 
119.9 
118.9 

118.0 
117.2 
116.0 
116.2 
116.3 

116.3 
116.4 
116.4 
116.6 
116.5 

118.7 
118.5 
120.4 
121.5 
121.6 
121.8 

122.0 
122.0 
121.9 
122.2 
124.0 

125.7 
127.0 
128.2 
129.2 
130.0 

130.8 
131.6 
132.2 
132.7 
133.3 

133.7 
134.2 
134.5 
135.3 
135.8 

136.3 
136.8 
137.3 
137.7 
138.1 

138.3 
138.5 
138.6 
138.6 
138.6 

138.5 
138.4 
138.3 
138.2 
138.0 

137.9 
137.8 
137.6 
137.4 
137.2 

137.0 
136.8 
136.6 
136.2 
135.8 

135.4 
134.9 
134.3 
133.3 
132.3 

131.1 
129.7 
128.4 
127.2 
120.5 

126.1 
126.0 
126.0 
126.0 
125.9 
125.5 

124.2 
123.4 
121.6 
120.1 
118.6 

117.5 
116.6 
116.1 
115.8 
115.7 

115.4 
115.1 
114.8 
114.6 
114.3 

114.1 
113.9 
113.8 
113.7 
113.7 

113.6 
113.8 
113.8 
114.3 
114.2 

114.5 
115.0 
115.6 
116.6 
116.6 

116.1 
115.6 
115.4 
115.4 
115.3 

115.2 
115.0 
115.2 
114.9 
114.3 

113.8 
113.7 
113.5 
113.6 
113.6 

113.8 
114.2 
114.5 
114.6 
114.6 

114.5 
114.3 
114.1 
114.3 
114.8 

115.7 
117.3 
118.0 
118.7 
119.2 
119.4 

119.8 
119.6 
119.8 
119.8 
119.4 

118.9 
118.6 
118.3 
118.0 
117.8 

117.6 
117.1 
117.1 
117.3 
117.0 

116.5 
116.1 
116.4 
117.1 
118.3 

110.5 
120.4 
121.0 
121.4 
121.8 

122.2 
122.6 
122.6 
122,6 
122.2 
121.8 

121.2 
120.6 
120.0 
119.4 
118.8 

118.3 
117.8 
117.0 
116.2 
115.9 

115.5 
115.2 
115.0 
114.9 
115.3 

115.6 
115.7 
115.5 
115.0 
114.6 

114.1 
113.6 
113.3 
113.0 
112.9 

112.8 
112.8 
112.7 
112.0 
112.6 

112.6 
112.4 
U2.8 
112.3 
112.2 

112.2 
112.3 
112.1 
112.1 
112.2 

112.4 
112.5 
112.6 
112.6 
112.8 

112.9 
113.0 
112.9 
112.9 
113.8 

112.7 
112.6 
112.7 
112.7 
112.6 

112.6 
112.4 
112.2 
112.3 
112.1 
113.1 

112.0 
112.0 
112.0 
111.9 
111.9 

111.9 
112.0 
112.2 
112.6 
112.9 

113.2 
113.3 
113.1 
113.1 
113.0 

112.9 
112.9 
112.9 
112.9 
113.0 

113.2 
113.2 
113.2 
113.2 
113.1 

113.0 
113.0 
113.0 
113.0 
112.9 

112.8 

2 

112.8 

3 

112.8 

4 

112.7 

& 

11Z7 

6       

112.7 

7 

112.7 

8         

112.6 

9 

112.0 

lo:::::::::;:::.. 

112.6 

11 

113.6 

12 

116.3 

13 

120.1 

14 

122,6 

15 

123  8 

16 

124.7 

17 

126  8 

18 

127.8 

19 

129  0 

20 

129.9 

21 

130.6 

22. 

131.2 

23 

131  7 

24 

132.2 

25 

132  6 

26 

133.1 

27 

134.5 

28 

134.8 

29 

136.3 

30 

136.0 

31 

136.7 
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Ikdly  diidiarge,  in  Mccmef/eet,  of  TaUahatdnU  River  ai  PkOipp,  Mt99.,  for  1911. 


Day. 


Jan.     Feb.     Mar.     Apr.     May.    Jane.    July.    Aag.    Sept.     Oct.     Nov.    Dec 


1 

a ^. 

3 * 

4 

6 

6 

7 

8 

9 

10 

n 

12 

13 

14 

15 

16 

17 

18 

19 

20. 

21 

22 

23 

24 

25 

28 

27 

28 

29 

30 

31 


2,520 
3,150 
4,000 
4,900 
5,140 

5,260 
5,380 
5,500 
5,560 
5,680 

5,680 
5,680 
5,560 
5,260 
5,260 

4,360 
3,680 
2,940 
2,390 
2,060 

1,800 
1,600 
1,500 
1,440 
1,410 

1,410 
1,410 
1,380 
1,410 
1,440 
1,530 


1,770 
1,940 
2,020 
1,980 
2,060 

2,020 
1,980 
2,480 
3,410 
4,600 

5,440 
6,040 
6,520 
6,880 
7,180 

7,420 
7,600 
7,840 
8,020 
8,200 

8,320 
8,440 
8,620 
8,680 
8,740 

8,740 
8,860 
8,860 


8,740 

8,680 
8,500 
8,260 
7,960 

7,600 
7,240 
6,940 
6,220 
6,040 

5,740 
5,200 
4,540 
3,950 
8,410 

2,940 
2,570 
2,300 
2,140 
2,180 

2,180 
2,220 
2,220 
2,260 
2,260 

2,340 
3,200 
4,240 
4,900 
4,960 
5,080 


5,200 
5,200 
5,140 
5,320 
6,400 

7,420 
8,200 
8,920 
9,620 
10,000 

10,500 
11,000 
11,600 
12,100 
12,900 

13,500 
14,500 
15,300 
17,200 
18,500 

19,700 
21,000 
22,400 
23,300 
24,300 

24,800 
25,400 
25,600 
25,600 
25,600 


26,400 
25,100 
24,800 
24,600 
24,100 

23,800 
23,500 
23,000 
22,500 
22,000 

31,500 
21,000 
20,500 
19,500 
18,500 

17,500 
16,300 
14,800 
12,900 
11,700 

10,700 
9,820 
9,040 
8,320 
7,900 

7,660 
7,600 
7,600 
7,600 
7,540 
7,800 


0,520 
6,040 
4,960 
4,060 
3,250 

2,700 
2,300 
2,100 
1,980 
1,940 

1,840 
1,740 
1,630 
1,560 
1,470 

1,410 
1,350 
1,320 
1,300 
1,300 

1,270 
1,320 
1,320 
1,470 
1,440 

1,530 
1,700 
1,910 
2,300 
2,300 


2,100 
1,910 
1,840 
1,840 
1,800 

1,770 
1,700 
1,770 
1,660 
1,470 

1,320 
1,300 
1,260 
1,270 
1,270 

1,320 
1,440 
1,530 
1,560 
1,560 

1,530 
1,470 
1,410 
1,470 
1,630 

1,940 
2,620 
2,940 
3,300 
3,570 
3,680 


3,620 
3,730 
3,890 
3,880 
3,680 

8,410 
3,250 
3,100 
2,940 
2,840 

2,750 
2,520 
2,520 
2,620 
2,480 

2,260 
2,100 
2,220 
2,520 
3,100 

3,730 
4,240 
4,600 
4,840 
5,080 

6,820 
5,500 
5,560 
5,500 
5,320 
5,060 


4,720 
4,360 
4,000 
3,680 
3,360 

3,100 
2,840 
2,480 
2,140 
2,020 

1,880 
1,770 
1,700 
1,660 
1,800 

1,910 
1,940 
1,880 
1,700 
1,530 

1,410 
1,270 
1,200 
1,130 
1,110 

1,090 
1,090 
1,070 
1,050 
1,030 


1,030 

1,010 

990 

990 

972 

972 
972 
956 
956 
972 

1,010 
1,090 
1,060 
1,050 
1,090 

1,110 
1,130 
1,110 
1,110 
1,000 

1,0T0 
1,050 
1,070 
1,070 
1,050 

1,030 
1,010 
972 
972 
956 
966 


940 
940 
925 


936 

940 

972 

r,06Q 

1,110 

1,170 
1,200 
1,150 
1,150 
1,130 

1,110 
1,110 
1,110 
1,110 
1,130 

1,170 
1,170 
1,170 
1,170 
1,150 

1,130 
1,130 
1,130 
1,130 
1,110 


1,090 
1,090 
1,090 

i,m 

1,070 

1,070 
1,070 
1,050 
1,050 
1,050 

I,2S0 
2,  ISO 
4,060 
5.500 
6,280 

6,820 
8,0S0 
8,680 
9,400 
9,940 

10,300 
10,700 
11,100 
11,600 
11,900 

12,600 
15,300 
16,000 
17,200 
19,000 
20,700 


NoTB.— Dally  dJscharse  determined  (h>m  a  rating  ourre  which  is  teirlv  well  defined  but  which  is  affected 
by  the  variation  in  the  slope  of  the  river  below.  This  stream  is  afltoted  by  backwater  from  MissiaBlppi 
River. 


Monthly  ^charge  of  Tallahatckie  River  ai  Philipp,  Mi$$.,for  1911. 


Month. 


January 

February 

March 

April 

MSy 

June 

July 

August 

September..... 

October 

November 

December 

The  year. 


Discharge  in  seoond-ieet. 


Maximum.   Minimum.      Mean. 


5,680 

8,860 

S,740 

25,600 

25,400 

6,520 

3,680 

5,560 

4,720 

1.130 

1,200 

20,700 


25,600 


1,380 
1,770 
2,140 
5,140 
7,300 
1,270 
1.250 
2,100 
1,030 
956 
925 
1,050 


3,430 
5,880 
4,740 
14,900 
16,300 
2,240 
1,850 
3,680 
2,060 
1,030 
1,080 
7,400 


5,380 


Accu- 
racy. 


TAZOO   RIYEJl   AT   GREENWOOD,  MISS. 

Location. — ^At  the  highway  bridge  in  the  city  of  Greenwood,  about  1  mile  below  the 

mouth  of  Yalobusha  River. 
Records  available.— January  1,  1908,  to  December  31, 1911.    The  1908  gage  heights 

prior  to  July  15,  when  the  station  was  established,  are  from  the  United  States 

Weather  Bureau,  whose  records  began  November  1, 1904. 
Drainage  area. — Not  measured. 
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Oage.-^tandaid  chom  gage  attached  to  the  highway  bridge.    The  datum,  which 

IB  sea  level,  has  not  been  changed.    The  datum  of  the  United  States  Weather 

Bureau  gage  is  92.5  feet  above  sea  level. 
Channel. — Excellent  for  measurements,  and  appears  to  be  practically  permanent. 
Discharge  measurementB. — ^Made  from  the  downstream  side  of  the  highway 

bridge. 
Floods.— The  flood  of  May  2, 1911,  reached  a  height  of  128.9  feet  by  the  gage  datum. 

(On  Apr.  7,  1912,  the  height  was  130.7  feet.) 
Point  of  zero  flow. — ^Has  not  been  determined. 
Winter  flow. — Ice  does  not  affect  the  flow. 
Artifldal  controL — None. 
Aeeoracy. — Good.    Records  for  back  yean  have  been  worked  up  and  are  published 

herewith.    Discharge  rating  aflected  by  backwater  from  Mississippi  River. 

Diaduxrge  mttuwremenU  of  Yazoo  River  at  Greenwood,  Mies.f  in  1911, 


Date. 

Hydrographer. 

Case 
height. 

Dis- 
charge. 

Aug.  21 

R.  E.  Robertaon 

Feet. 
100.13 
9i.30 

8ec.'ft. 
4,620 

Nov.  18 

do 

1,640 

Daily  gage  height,  in  feet,  of  Yazoo  River  at  Greenwood,  Miss.,  for  1911. 
[W.  T.  Davis,  observer.] 


.    Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

J 

99.43 
104.49 
108.12 
108.69 
108.65 

10S.63 
108.80 
109.05 
109.29 
109.53 

100.77 
109.94 
109.99 
109.94 
109:70 

109.07 
108.01 
106.53 
104.86 
103.21 

101.69 
100.32 
99.17 
08.25 
07.63 

07.17 
06.77 
96.47 
96.26 
96.16 
96.U 

96.26 
06.65 
97.04 
97.40 
97.83 

07.98 
97.86 
97.90 
99.62 
102.64 

104.61 
106.10 
107.28 
108L06 
108.77 

109.37 
109.79 
110. 12 
110.40 
110.70 

110.89 
110.96 
lia84 
lia62 

uaso 

110.01 
110.60 
11Z24 

liaL37 
112.37 
112.37 
112.34 
112L28 

112.18 
11L99 
11L76 
111.47 
IILIO 

110.66 

iiaoo 

109.09 
107.81 
106.44 

104.94 
103.49 
102.18 
101.21 
100.41 

09.81 
99.32 
99.88 
98.60 
98.41 

09.12 
100.73 
10140 
103.62 
104.16 
104.68 

104.76 
104.75 
104.60 
106.53 
100.24 

110.67 
111.07 
112.14 
113.16 
114.30 

115.23 
116.36 
117.22 
117. 79 
.118.28 

118.73 
119.10 
119.50 
12a  57 
12L70 

122.24 
122.69 
123.23 
123.95 
124.88 

125.97 
126.99 

128.87 
128;  88 
128.80 
128.63 
128.39 

128.08 
127.75 
127.34 
126.93 
126.49 

126.03 
126.66 
125.09 
124.67 
124.06 

123.47 
122.86 
122.23 
121.50 
120.68 

119.82 
118.84 
117.79 
116.76 
116.78 

114.95 
114.11 

110.17 
109.17 
107.92 
106.51 
104.98 

103.41 
102.02 
100.73 
99.52 
98.63 

97.75 
97.10 
96.66 
96.2? 
95.98 

95.70 
96.51 
96.40 
95.22 
95.29 

95.20 
95.67 
06.78 
96.01 
96.46 

96.63 
96.86 
97.61 
98.29 
98L36 

98.10 

97.76 
97.32 
96.88 
96.62 

96.58 
96.45 
96.49 
96.48 
96.14 

06.83 
95.61 
95.35 
95.78 
06.53 

06.78 
96.67 
06.41 
96.31 
96.25 

96.10 
05.85 
95.70 
95.62 
06.67 

95.88 
96.68 
97.73 
98.41 
98.83 
99.06 

09.21 
99.36 
99.59 
99.71 
99.79 

99.64 
99.35 
98.93 
98.56 
9&29 

98.01 
97.74 
99.34 
100.43 
100.99 

100.87 
100.47 
100.09 
99.95 
99.74 

100.26 
101.58 
102.45 
102.90 
103.39 

103.61 
103.66 
103.74 
103.61 
103.42 
102.09 

102.40 
10L75 
101.08 
100.47 
09.89 

99.34 

08.81 
98.26 
07.71 
97.10 

96.71 
96.64 
96.36 
96.02 
96.84 

05.93 
96.  OS 
96.15 
96.06 
96.78 

96.42 
95.06 
94.79 
94.55 
94.39 

94.26 
94.14 
04.07 
04.03 
93.06 

98.88 
93.81 
93.77 
93.73 
98.60 

93.66 
93.61 
93.67 
93.63 
08.09 

93.79 
94.00 
94.02 
04.05 
03.07 

04.02 
04.20 
94.20 
04.31 
04.33 

94.25 
04.09 
93.96 
03.92 
03.90 

93.86 
93.78 
03.68 
93.61 
93.66 
93.61 

93.46 
93.41 
93.38 
03.36 
03.36 

93.46 
93.46 
93.55 
93.85 
94.06 

94.24 
94.38 
94.51 
94.46 
04.41 

94.34 
94.28 
94.26 
94.20 
94.22 

94.26 
04.81 
04.36 
04.42 
04.41 

04.40 
04.40 
04.36 
04.26 
04.16 

04  10 

2-. 

94.06 

3 

94.04 

4 

94.00 

5 

93.99 

6 

93.98 

7 

03.99 

8 

93.99 

9 

93.98 

10. 

94.01 

11 

06.73 

12 

100.66 

13 

105.55 

14 

108.55 

15 

110.20 

16 

111.85 

17 - 

112.86 

18 

113.40 

19 

113.98 

20 

114.61 

21 

115.21 

22 

116. 10 

23 

117.34 

24 

117.93 

25 

118.14 

26 

11&70 

27 

110. 71 

28 

127.80   113.27 
128.36   112.46 
128.70   111-7:? 

116.40 

29 

120.82 

30 

121.66 

81 

111.  00 

123.04 
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Daily  diitharge,  in  seeond-fiet,  of  Yazoo  River  at  Greenwood,  Miu.^for  1908-1911, 


Day 


Jan. 


Feb. 


Mar. 


Apr. 


Hay 


June. 


July. 


Aug. 


Sept 


Oct. 


Nov. 


1008. 

1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

16 

1« 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 

1909. 

1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

18 

14 

16 

16 

17 

18 

19 

20 

21 

22 

28 

24 

25 

26 

27 

28 

29 

80 


6,300 
7,000 
7,580 
8,020 
8,900 

9,460 
9.860 
10,200 
10.400 
10,700 

11,000 
11,400 
11,600 
11,600 
11,400 

11,400 
11,500 
11,600 
11,500 
11,400 

11,300 
11,100 
10.900 
10.700 
10,900 

10,000 
9,460 
8,900 
8.100 
7,350 
6,440 


0,230 
6,790 
7,140 
7,850 
7,720 

8,020 
8,500 
8,080 
9,380 
10,100 

11,200 
12,700 
14,100 
18,700 
21,500 

22,300 
23,000 
23,900 
25,400 
27,000 

28,000 
28,700 
29,300 
29,400 
29,600 

29,800 
29,800 
29,600 
29,600 


20,400 
29,400 
29,300 
29,000 
28,700 


24,400 
24,400 
24,400 
24,200 
24,100 


28,600  23,900 

28,200 

27,700 

27,500 

27.000 


23,600 
22,800 
22,200 
21,600 


8,260 
8,060 
2,850 
2,660 
2,620 

2,410 
2,840 
2,410 
2,540 
2,580 

2,560 
2,560 
2,580 
2,580 
2,660 

2,550 
2,660 
2,760 
2,810 
2,900 

3,000 
3.130 
3,220 
3,250 
3,240 

3,100 
2,940 
2,720 
2,550 
2,340 
2,1801 


2,080 
2,030 
1,990 
1,950 
2,000 

2,220 
2,780 
8,110 
8.260 
4,460 

6,160 
6.900 
6,980 
7,210 
9,480 

11,200 
11,800 
11,600 
12,300 
13,200 

13,800 
14,100 
15,000 
16,400 
17,600 

18,000 
18,200 
18,200 


26.600 
26,200 
25,800 
26,400 
24,900 

24,400 
24,000 
23,600 
23,100 
22,600 

22,200 
22,000 
22,800 
23,600 
24,100 

24,000 
23,900 
23,900 
23,900 
24,000 
24,200 


20,900 
20,000 
19,300 
18,500 
17,700 

17,000 
16,300 
15,700 
14,800 
14,100 

13,400 
12,800 
12,100 
11,400 
11,600 

11,800 
11,700 
11,400 
11,000 
10,800 


18,400 
18,200 
18,900 
10,800 
10,600 

20.200 
20,200 
20,500 
21,000 
21,800 

21,500 
21,700 
22,400 
23,400 
24,000 

23,800 
28,000 
24,000 
24,200 
25,500 

20,800 
20,700 
26,000 
27,000 
27,100 

27,200 
27,200 
27,200 
27,100 
27,000 
20,7001 


26,500 
26,100 
25,700 
26,100 
24,500 

23,000 
23,200 
22,600 
21,700 
20,600 

10,500 
18,200 
18,000 
18,100 
17,700 

17,400 
17,100 
17,000 
16,800 
16,700 

16,700 
16,800 
16,400 
17,000 
16,800 

18,500 
10,500 
20,200 
19,700 
19,800 


10,800 
10,600 
10,600 
10,400 
10,400 

12,800 
13,600 
13.800 
18,000 
12,700 

12,300 
12,200 
11,800 
11,800 
11,600 

11,100 
10,900 
11,000 
11,300 
11,000 

10,700 
10,200 
0,780 
9,300 
8,900 

8,580 
8.180 
7,800 
7,420 
6,930 
6,440 


18,000 
18,900 
18,300 
18,100 
17,900 

17,700 
17,600 
17,300 
17,000 
16,800 

15,900 
15,000 
14,100 
13,100 
12,100 

11,100 
10,200 
10,100 
9,780 
9,520 


6,000 
5,700 
5,430 
5,060 
4,760 

6,180 
6.160 
6,790 
7,420 
8,100 

8.660 
9,140 
9,620 
10,000 
10,100 

10,300 
10,400 
10,400 
10,800 
10,200 

10,100 
9,940 
9,700 
9,  " 
9,140 

8,420 
7,^ 
6,930 
6,020 
5,300 


24,000 
24,900 
25,400 
25,800 
26,000 

26,200 
26,400 
26,400 
26.300 
26,600 

20,100 
25,900 
26,700 
25,400 
25,100 

24,800 
24,800 
24,000 
24,000 
28,200 


9,510i  22,700 
9,560  22,300 
9,6801  22,200 
10,100i  21,900 
12,600  21,800 


16,200 
19,000 
20,100 
20,600 
21,000 
22,5001 


20,800 
20,800 
19,800 
19,200 
18,700 


4.760 
4.160 
3,920 
3,740 
8," 

8,800 
8.220 
3,340 
8,740 
4,040 

4,340 
4,400 
4,400 
4,840 
4,220 

4,040 
8,740 
8,440 
3,120 
2,840 

2,700 
2,950 
8,200 
8.220 
8,170 

8,170 
8,220 
3,170 
8,000 
2,000 
2,730 


18,100 
17,600 
16,000 
16,100 
15,600 

14,800 
13,200 
12,100 
11,000 
0,860 

0,030 
7,640 
6,640 
5,870 
5,250 

4,750 
4,370 
4,210 
8,760 
3,420 

3,130 
2,980 
2,820 
2,770 
2,710 

^'  .^ 
2,610 
2,850 
2.260 
2,100 
2,160l 


2,640 
2,400 
2,460 
2.460 
1,680 

3,000 
3,310 
3.000 
2,640 
2,650 

2,760 
2,000 
8,000 
3,120 
3,000 

2,780 
2,660 
2,560 
2,480 
2,500 

2,780 
2,780 
2,780 
2,650 
2,620 

2,560 
2,880 
2,260 
2,150 
2,060 
1,050 


2,150 
2,280 
2,810 
2,260 
2,220 

2,140 
2,070 
2,100 
2,170 
2,400 

2,720 
2,770 
2,710 
Ii,690 
2,770 

2,830 
2,750 
2,540 
2,810 
2,160 

2,060 
1,040 
1,810 
1,680 
1,600 

1,520 
1,450 
1,880 
1,840 
1,300 
l,260l 


1, 

1,800 

1,7U0 

1,620 

1,550 

1,550 
1,480 
1,400 
1,350 
1,320 

1.800 
1,— 
1,250 

1)220 

1,200 
1,180 
1,160 
1,160 
1,150 

1,120 
1,200 
1,450 
1,620 
1,720 

1,700 
1,700 
1,650 
1,600 
1,580 


1,260 
1,240 
1,240 
1,220 
1,200 

1,180 
1,160 
1,160 
1,420 
1,620 

i;710 
1,840 
1,050 
1,060 

ilseo 

1,740 
1,680 
1,460 

1,580 
2,070 
2,180 
2,870 
2,^ 

2,830 
2,710 
2,600 
2,560 
2,540 


1,550 

1.500 

1,450 

1. 

1,850 

1,300 

1, 

1,250 

1,200 

1,150 

1,100 
1,060 
1,060 
1,080 
1,080 

1,050 
000 

1,050 
1,020 

i,oao 
1,000 
1. 

0601 


050 
050 
050 
050 


2,600 
2,840 
2,180 
1,060 
1,740 

1,580 
1.440 
1,840 
1,260 
1,200 

1,160 
1,130 
1,100 
1,080 
1,^" 

1,050 
1,040 
1,090 
1,010 
1,020 

1,140 
1,090 
1,070 
1,050 
1,060 

1,060 
1,060 
1,050 
1,050 
1,060 
1,080 


080 
060 
080 
080 
060 
I 
060 
060 

1,000 
080 

1,000; 

1,000 
1,000, 
1.050 
1,060 
1,120 

1,200 
1,200 
1,200 
1,200 
1,160 

1,150 
1,150 
1,150 
1,150 
1,^* 

1,290| 

1, 

1,450 

1,500 

1,680 


1, 

1.- 

I.OIO 

1, 

1. 

1, 

1, 

1. 

1,L_ 

1,010 

h 

1, — 
095 


1,110 
1,140 
1,150 
1,100 

1,870 
1,660 
1,«30 
2,080 
2,160 

2,120 
2,060 
1,000 
1,760 
1,680 
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DaUy  diitkarge,  in  Beeond^feet,  of  Yazoo  River  at  Qreenwood,  Miss.,  for  1908-1911- 

Continued. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


7,160 

r.oao 

6,860 
6,600 
6,330 

6,720 
8,460 
0,480 
0,780 
10,100 

10,400 

10,700 

10, 

10,900 

10,800 

10,800 
10,700 
10,600 
10,600 
10,800 

13,000 

u,aoo 

14,300 

H.aoo 

14,300 

14, 

14,600 

14,600 

14,600 

14,200 

13,800 


13,300  16,300 
13,900^  16,600 
12,400  16,700 
13,000  16,000 
11,600  17,000 


11,100 
10,500 
0.810 
8,090 
8,070 

7,310 
6,410 
5,660 
5,070 
4,570 

4,140 
5,270 
8,940 
10,800 
10,600 

11,200 
12,700 
13.600 
14,200 
14,700 

15,100 
15,500 
15,900 


4, 

7,720 
10,600 
11,100 
11,100 

11,100 
11,200 
11,400 
11,700 
11,900 

12,100 
12,200 
12,300 
12,200 
12,000 

11,500 
10,500 
9.320 
8,000 
6,800 

5,750 
4,890 
4,200 
3,650 
3,300 

3,040 
2,820 
2,660 
2.540 
2,490 
2,460 


2,540 
2,760 
2,970 
3,220 
3,410 

3,490 
3,420 
3,440 
4,470 
6,400 

7,810 
8,980 
9,920 
10,600 
11,200 

11,700 
12.100 
12,400 
12,700 
13,000 

13,200 
13,200 
13,100 
12,900 
12,600 

12,300 
12,800 
14,500 


17,100 
17,100 
17,000 
16,800 
16,500 

16,000 
15,500 
15,000 
14,600 
15,200 

13,900 
13,600 
13,800 
12,900 
12,500 

12,000 
U,400 
10,700 
9,810 
8,840 

7,870 
6,950 
6,090 
5,380 
4,830 
4,330 


8,910 
3,580 
3,360 
3,200 
3,110 

3,050 
3,100 
3,260 
3,470 
3,670 

3,840 
3,930 
3,880 
3,730 
3,660 

4,740 
6,630 
8,230 
9,880 
10,200 

10,800 
11,200 
11,300 
11,800 
11,300 

11,200 
11,100 
11,000 
11,100 
11,100 


11,100 
11,200 
11,200 
11,300 
11,300 

11,300 
11,200 
11,000 
10,600 
10,100 

9,440 
8,510 
7,460 
6,440 
5,460 

4,680 
4,080 
3,570 
3,360 
8,470 

3,040 
5,520 
7,530 
8,520 
9,170 

9,880 
10,500 
11,000 
11,500 
11,600 
11,600 


11,400 
11,200 
10,800 
10.500 
10,300 

10.100 
9,500 
8,890 
8,030 
7,300 

7,240 
7,90( 
8,280 
8,480 
8,610 

8,730 
8,700 
8,620 
8,590 
9,460 

10,100 
10,200 
10,300 
10,300 
10,100 

9,900 
9,800 
9,680 
9,480 
9,230 


14,700 
14,700 
14,700 
14,600 
14,600 

14,500 
14,300 
14,100 
13,800 
13,400 

13,000 
12,300 
11,500 
10,300 
9,260 

8,060 
6,990 
6,060 
5,440 
4,950 

4,590 
4,290 
4,630 
3,860 
3,750 

4,170 
5,140 
6,230 
7,010 
7,470 
7,780 


7,920 
7,910 
7,800 
8,520 
11,600 

13,000 
13,400 
14,400 
15,500 
16,700 

17,800 
19,000 
20,100 
20,700 
21,400 

21,900 
22,400 
23.000 
24,300 
25,800 

26,500 
27,200 
27,900 
28,900 
30,300 

32,000 
33,500 
34,700 
35,600 
36,000 


36,300 
36,300 
36,200 
35,900 
35,600 

35,100 
34,500 
34,000 
33,400 
32,700 

32,000 
31,300 
30,600 
29,900 
29,100 

28,300 
27,400 
26,500 
25,600 
24,500 

23,400 
22,100 
20,700 
10,500 
18,400 

17,400 
16,500 
15,600 
14,800 
14,000 
13,300 


12,600 
11,600 
10,400 
9,310 
8,060 

6,940 
5,960 
5,140 
4,410 
3,820 

3,360 
3,000 
2,760 
2,550 
2,390 

2,250 
2,160 
2,100 
2,010 
2,040 

2,000 
2,240 
2,290 
2,410 
2,650 

2,750 
2,870 
3,290 
3,670 
3,710 


9,240 
9,120 
9,000 
9,340 
9,810 

10,700 
11,700 
12,500 
13,300 
14,000 

14,900 
16,000 
17,300 
18,500 
19,600 

20,500 
31,100 
21,600 
22,200 
22,600 

22,700 
22,700 
22,700 
22,500 
22,300 

22,400 
23,400 
23,000 
21,500 
21,100 
20,800 


3,560 
3,370 
3,130 
2,880 
2,740 

2,720 
2,660 
2.670 
2,660 
2,480 

2,320 
2,200 
2,080 

2,290 
2,600 

2,830 

2,770 
2,630 
2,570 
2,540 

2,460 
2, — 
2,250 
2,210 
2,180 

2,340 
2,770 
3,360 
3,750 
4,000 
4,140 


20,800 
20,600 
19,900 
19,200 
18,500 

17,800 
17,100 
16,400 
15,600 
14,700 

13,700 
13,600 
11,500 
10,200 
8,960 

7,1 

6,870 

5,960 

5,160 

4,470 

4,800 

5,870 
5,580 
5,850 
5,230 

5,140 
4,870 
4,460 
4,040 
3,530 
3,180 


4,230 
4,320 
4,450 
4,530 
4,570 

4,480 
4,310 
4,060 
3,840 
3,670 

3,510 
3,360 
4,300 
4,960 
5,290 

5,220 
4,980 
4,760 
4,670 
4,540 

4,860 
5.680 
6,260 
6.680 
6,920 

7,060 
7,110 
7,170 
7,080 
6,940 
6,640 


2,970 

2,840 

1 

2.060 

1 

2.470 

1 

2,340 

1, 

2.350 

1. 

3.43C 

2. 

2  40C 

3 

2.360 

3 

2,340 

3. 

2,340 

2, 

2,310 

2 

2.220 

2 

2,100 

3; 

1,900 

3, 

1.820 

8, 

1.730 

3 

1,660 

3 

1,600 

3 

1)550 

3; 

1.500 

2. 

1,470 

2, 

1,440 

2 

1,420 

2 

1,400 

2, 

1.400 

i;400 

1 

1.420 

1, 

1.400 

1 

1,880 

*i 

6.230 

5.790 

\ 

5.350 

1^ 

4,080 

1 

4,630 

1, 

4,300 

3,990 

1 

3,660 

1 

3,340 

1^ 

3,000 

1, 

3,790 

3.700 

1 

2,600 

Ij 

2,410 

] 

2,320 

*i 

2,360 

2,440 

1 

2,480 

Ij 

2,430 

1 

2,290 

*■> 

2,110 

1,980 

1,800 

1^ 

1,680 

Ij 

1,600 

*» 

1,630 

1,470 

Ij 

1,440 

1^ 

1,420 

Ij 

1,380 

1 

1, 

i,360 
,320 
,300 
,280 
,280 

,440 
t,470 
t,430 
1,440 
1,080 

1,860 
1,710 
1,710 
,140 
t,820 

1,880 
1,500 
,110 

t,720 
1,440 

1,370 
1,370 
E,320 
t,200 
1,020 

1,860 
,720 
,630 
1,520 
,440 
,400 


,340 
,300 
,280 
,260 
,240 

,220 
,200 
,180 
,160 
,240 

,300 
,400 
,410 
,420 


,410 
,600 
,600 
,560 
,560 


,440 
,380 
,360 
,350 

,330 
,290 
,240 
,200 
,180 
,160 


1,860 
1,830 
1,280 
1,360 
1,360 

1,250 
1,250 
1,250 
1,260 
1,260 

1,240 
1,230 
1.230 
1,220 
1,210 

1,200 
1,300 
1,190 
1,180 
1,170 

1,170 
1,160 
1.150 

i,ir~ 

1,1J 


1, 

1,180, 

1,170 

1,170 

1,170 


1,130 
1,100 
1,090 
1,080 
1,080 

1,130 
1,130 
1.180 
1,320 
1,430 

1,520 
1,590 
1,660 
1,630 
1,600 

1,570 
1,540 
1,530 
1,500 
1,510 

1,530 
1,560 
1,580 
1,610 
1,600 

1,600 
1,600 
1,580 
1,530 
1,480 


1,180 
1,18G 
1.180 
1.200 
1,250 

1,360 
1,610 
1,840 
1,950 
1,880 

1,8G0 
1,800 
1,740 
1,680 
1,660 

1,630 
1,580 
1,540 
1,470 
1,430 

1,380 
1.350 
1,550 
2,180 
2,880 

3,080 
2,980 
3.960 
3,870 
3,850 
3,940 


1,450 
1,440 
1,420 
1,400 
1,400 

1,390 
1,400 
1,400 
1,390 
1,400 

3,800 
5,100 
8,540 
11,000 
12,600 

14,200 
15,200 
15,700 
16,400 
17,100 

17,700 
18,800 
20,200 
20,900 
21,200 

21,900 
23,200 
19,100 
24,700 
25,800 
27,700 


Non.— Daily  discharge  determined  from  a  well  defined  rating  curve. 
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Monthly  dMiorge  of  Yazoo  River  at  Cfreenwood,  Miss.,  for  1908-1911. 


Montli. 


Dtocbarso  In  nooiKtiBBt. 


IffftTlmqm.  Urinlmnm.     Mean. 


1W8. 

Jsmury 

Febraary 

March 

April 

l£y 

Jane 

July 

August 

Sflptembcr 

October 

Noyember 

I>«oember 

Tbeyear ^ 

1900. 

January 

February 

liarch 

fc::::::::::::::::::::::::::: 

Jufie 

July 

August 

September 

October 

November 

December 

Tfaeyear 

1910. 

January 

February 

March..: 

April 

^7 

June 

July 

August 

September 

October 

NoyMnber 

December 

The  year 

1911. 

January 

February 

March 

April 

May 

June •. 

July 

August 

September 

October 

November 

December 

The  year 


11,  WO 

29,800 

29,400 

24,400 

13,600 

10,400 

4,760 

8,310 

1,8S0 

l,fiSO 

1,680 

6,120 


6,800 

0,280 

22,000 

10,800 

6,440 

4,760 

2,700 

1,950 

1,120 

900 

980 

1,600 


9,980 
18,800 
26,fi00 
17,600 
10,600 
8,090 
8,560 
2,640 
1,440 
1,120 
1,180 
8,680 


29,800 


900 


8,260 
18,200 
27,200 
26,600 
22,600 
26,600 
18,100 
2,830 
2,900 
2,600 
2,160 
7,270 


27,200 


14,600 

15,900 

17,100 

11,800 

11,600 

11,400 

22,700 

20,800 

2,970 

8,880 

1,360 

8,080 


22,700 


12,800 

14,600 

14,700 

86,000 

36,300 

12,500 

4,140 

7,170 

6,230 

1,660 

1,660 

27,700 


2,180 

1,950 

18,200 

16,800 

9,510 

18,700 

2,150 

1,260 

1,160 

1,010 

990 

1,440 


990 


0,830 
4,140 
4,330 
3,060 
8,860 
7,240 
9,000 
8,180 
1,380 
1,280 
1,150 
1,180 


1,160 


2,460 
2,640 
8,760 
7,800 
18,300 
2,000 
2,080 
8,360 
1,380 
1,160 
1,080 
1,890 


8,620 


2,740 

9,060 

28,500 

19,900 

15,200 

28,900 

7,860 

2,120 

1,840 

1,290 

1,830 

4,840 


9,350 


11,000 
10,400 
12,900 
6,780 
8»680 
9,890 
17,600 
10,800 
1,960 
2,380 
1,210 
1,870 


7,8 


7,9 
8,970 
9,860 
21,500 
26,800 
4,800 
2,700 
5,170 
2,880 
1,830 
1,430 
12,100 


86,800 


1,080 


8,780 
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OOLDWATEB  BIVBB  AT  SAY  AGE,  MISS. 

Location. — ^At  the  Yazoo  &  Miniflsippi  Valley  Railroad  bridge  at  Savage,  Min., 
about  3  milee  above  the  mouth  of  Arkabutla  Creek. 

Beoords  available.— October  1, 1908,  to  December  31,  1911. 

Draina^  area.— Not  measured. 

Ga^.— Vertical  timber  in  two  sections  on  the  left  bank  just  below  the  bridge;  datum 
unchanged. 

Channel. — Good,  and  practically  permanent.  There  is  some  overflow  water  diffi- 
cult to  measure  at  high  floods. 

Dischargee  meaaurementa. — Made  from  the  railroad  bridge. 

Flooda.— The  flood  of  April  18, 1910,  reached  a  height  of  187  feet  above  the  gage  datum, 
which  is  mean  sea  level. 

Winter  flow. — Ice  does  not  affect  the  flow. 

Accuracy. — Fkir. 

Cooperation.— Station  maintained  in  cooperation  with  the  Tallahatchie  Drainage 
Commission. 

Diicharffe  meaguremenU  of  ColdwaUr  River  at  Savage,  Mis$.,  in  1911. 


Dite. 

Hydrograpber. 

height 

ohATfe. 

Not.  16 

R.  S.  Robertion 

Feet. 

106.58 

166.58 

aec-fL 
139 

15 

.    ..do 

143 

Baity  gage  hdgkt^  in/eet,  of  ColdwaUr  River  at  Savage^  MxBi.tfor  1911, 
.  [Dsvid  J.  Hill,  obwrrer.] 


Day. 

Jan. 

Fab. 

Bfar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sapt. 

Oct 

Not. 

Deo. 

1 

174.7 
175.7 
176.0 
176.5 
176.6 

176.4 
174.9 
173L6 
17a  4 
160.1 

168.6 
168.0 
167.8 
167.7 
167.6 

167.3 
167.3 
167.0 
167.0 
167.0 

167.0 
166.0 
166.0 
166.9 
167.1 

167.1 
167.3 
160.3 
160.8 
160.4 
168.6 

168.0 
167.6 
167.4 
167.3 
167.3 

160.8 
17S.0 
176.4 
178w3 
179.3 

180.0 
180.0 
182.0 
183.8 
183.1 

188.0 
183.9 
1814 
1818 
182.0 

17&5 
177.1 
176.8 
176.0 
178.4 

170.8 
170.0 
1611 

160.8 
170.0 
160.6 
100.2 
160.3 

109.3 
168.0 
16a4 
168.3 
168.0 

167.8 
167.6 
167.6 
167.4 
167.8 

167.1 
167.0 
167.0 
167.3 
167.8 

168.1 
169.5 
169.6 
168.7 
168.0 

169.7 
174.8 
174.9 
174.0 
174.3 
178.2 

171.6 
169.8 
168.6 
176.8 
184.0 

186.8 
186.9 

iii'o' 

186.8 

188.0 
186.5 
184.0 
183.7 
188.0 

185.6 
186.9 
186.8 
186.7 
186.6 

186.8 
186.7 
186.0 

185.5 
184.9 

184.3 
183.6 
1816 
181.0 
180.0 

178.9 
178.0 
176.7 
174.5 
1719 

171.4 
160.8 
160.0 
168.5 
168.0 

167.9 
167.7 
167.4 
167.1 
167.0 

167.0 
167.0 
166.0 
166.9 
166.9 

177.0 
180.8 
181.0 
180.0 
178.8 

176.7 
173.6 
170.4 
168.9 
168.0 
167.8 

167.7 
167.4 
167.0 
167.0 
17L0 

171.0 
168.3 
168.3 
168.4 
168.3 

167.0 
166.9 
166.9 
166.9 
166.7 

166.6 
166.4 
166.4 
166.4 
167.6 

167.8 
167.9 
169.8 
169.4 
169.8 

168.3 
168.2 
168.0 
168.0 
168.0 

160.3 
168.4 
167.9 
167.0 
166.9 

167.0 
167.0 
167.0 
167.0 
167.0 

167.2 
167.6 
167.4 
167.3 
168.2 

168.4 
168.9 
167.8 
167.0 
166.8 

166.4 
160.0 
171.2 
1719 
178.6 

178.9 
174.0 
173.9 
1716 
170.0 
109.0 

168.4 
170.0 
109.4 
171.1 
171.4 

17a  1 
169.3 
109.0 
170.0 
109.8 

168.6 
167.8 
187.4 
166.0 
166.9 

167.8 
1710 
1713 
170.2 
17a  8 

171.0 
1717 
173.6 
174.2 
174.7 

174.6 
174.0 
178.6 
174.4 
176.0 
176.0 

178.6 
176.9 
175.0 
173.4 
17a  7 

168.5 
167.6 
167.0 
166.9 
166.9 

1710 
171.1 
171.5 
171.0 
160.8 

168.4 
167.3 
167.0 
166.8 
166.7 

166.8 
166.7 
166.7 
166.7 
166.7 

166.6 
166.6 
166.6 
166.6 
166.5 

166.5 
166.5 
166.6 
166.5 
166.5 

166.5 
166.5 
166.5 
166.5 
166.5 

166.6 
166.5 
166.5 
166.5 
166.5 

166.6 
166.5 
166.5 
166.5 
166.6 

166.5 
166.5 
166.5 
166.5 
166.5 

166.5 
166.5 
166.5 
166.6 
166.5 
166.4 

166.4 
166.4 
166.4 
166.4 
166.4 

166.4 
166.4 
166.4 
160.4 
166.4 

166.4 
166.4 
166.5 
106.5 
106.5 

166.5 
166.5 
166.5 
166.5 
166.6 

166.6 
166.6 
166.6 
166.6 
166.6 

166.6 
166.6 
166.5 
166.5 

167.0 

3 

167.0 

3 

167.0 

4 

167.0 

5 

167.1 

6 

167.0 

7 

167.0 

8 

106.8 

9 

106.8 

10 

166.7 

11 

170:i 

U::::::::::::::: 

171.0 
170.0 

14 

170.6 

16 

178.8 

16 

18a  6 

17 

18.-. 

181.2 
183.0 

19 

184.5 

30 

184.8 

31 

184.4 

33 

184.0 

33 

183.6 

34 

18a3 

36 

18L9 

36 

181.7 

3>.:::;:::;;:;::; 

181.6 

38. 

1816 

39 

188.0 

30 

184.1 

81 

185.9 
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Daily  diicharge^  in  ieoond-feet,  of  Coldwater  River  at  Savage^  Miss.,  far  1911. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


I, 
i. 
3. 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

11 
12 
13 
14 
15 

16 
17, 
18. 
19. 
20, 

21, 
22, 
23 
34, 
25, 

26 
27 
28 
29 
30 
81 


1,140 
1,360 
1,430 
1,560 
1,590 

1,540 

1,180 

770 

487 
350 

293 
248 
231 
223 
207 

191 
191 
167 
167 
167 

167 
160 
160 
160 
175 

175 
183 
360 
370 
380 
302 


248 
215 
190 
191 
183 

370 
1,200 
1,540 
2,130 
2,600 

2,960 
2,950 
4,250 
5,390 
5,190 

5,100 
5,010 
4,570 
4,490 
4,250 

2,250 
1,740 
1,650 
1,200 
804 

476 
443 
350 


421 
443 
390 
860 
870 

370 
330 
284 
266 
248 

231 
215 
207 
199 
191 

175 
167 
167 
191 
281 

267 
890 
890 
811 
248 

410 
1,160 
1,180 
1,000 
1,040 

862 


619 

421 

293 

1,380 

6,160 

14,000 
14,500 
12,400 
10,400 
14,000 

7,700 
12,600 
6,160 
5,810 
6,040 

9,140 
14,500 
14,000 
13,500 
13,000 

14,000 
13,500 
10,400 
8,870 
7,610 

6,540 
5,590 
4,740 
3.540 
2,950 


2,420 
2,050 
1,620 
1,100 
815 

600 
421 
340 
293 
248 


199 

175 
167 

167 
167 
160 
160 
160 

1,710 
3,120 
3,540 
2,960 
2,370 

1,620 
910 
487 
330 
248 
231 


223 
199 
167 
167 
658 

558 
275 
275 
284 
275 

167 
160 
160 
160 
146 

139 
125 
126 
125 
207 

231 
239 
421 
380 
421 

275 
266 
248 
248 
248 


370 
284 
230 
167 
160 

167 
167 
167 
167 
167 

183 
207 
109 
191 
266 

284 
330 
231 
107 
153 

125 
340 
582 

815 


982 
1,000 
962 
755 
443 
840 


284 
443 
380 
570 
600 

454 

370 
340 
443 
421 

802 
231 
199 
160 
160 

191 
685 
727 
465 
534 


785 

928 

1,040 

1,140 

1,100 
1,000 
010 
1,080 
1,200 
1,430 


1,600 

1,680 

1,200 

884 


293 
207 
107 
160 
160 

443 
570 
619 
668 
421 

284 
191 
167 
163 
140 

163 
140 
146 
140 
140 

189 
139 
132 
132 
132 


132 
182 
182 
132 
U2 

133 
132 
132 
132 

182 

133 
132 
132 
132 
133 

132 
132 
132 
133 
183 

132 
132 
132 
132 
132 

132 
132 
133 
183 
183 
126 


125 
125 
125 
125 
125 

136 
135 
125 
125 
135 

135 
135 
133 
132 
133 

132 
182 
133 
133 
133 

132 

132 
133 
133 
138 

133 
132 
132 
132 
139 


167 
167 
167 
167 

ns 

167 
107 
153 
153 
146 

451 

55^ 
1.4») 
1,900 
2.370 

3.  MO 
3,680 
5,100 
6,830 
7,33U 

6,6S0 
6.160 
5,  TOO 
3,130 
4,170 

4,090 
3.8W 
4,6S0 
5,10.) 
6.2^0 
10.001) 


Note.— Daily  discharge  detennlned  from  a  fairly  well^deflned  rating  curve  below  6,000  98ooQd4eei. 
Diaoharge  interiwlated  Apr.  3  and  Dec.  14.    Oage  height  on  Dec.  14  considered  to  bcin  error. 

Monthly  discharge  of  Coldwater  River  at  Savage,  Miss.,  for  1911. 


Month. 

Discharge  In  seoond-feeL 

Accu- 

Minimum. 

Mean. 

racy. 

Janiiftry 

1,590 

5,390 

1,180 

14,500 

3640 

658 

1,000 

1,430 

1680 

'132 

130 

10,000 

160 
183 
167 
293 
160 
125 
126 
160 
132 
135 
135 
146 

510 
8,2» 

410 
8,480 

943 

249 

f^ 

394 

132 

129 
3»040 

B. 

FebniM7 ..... 

B 

March 

B. 

April 

B 

May.;;:::::::::::::::::::::::::.::;:::::;;:::;;.:::::::::::.:: 

B. 

June . . . , , 

B 

July 

B. 

August 

B. 

September 

B. 

October 

B. 

November 

B 

December 

B. 

The  year...* 

14,500 

136 

1,440 
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YALOBUSHA  RITEB  AT  OBENADA,  HISS. 

Location. — ^At  the  highway  bridge  in  the  western  part  of  Grenada,  about  half  a  mile 

below  the  IllinoiB  Central  Railroad  bridge  and  three-fourths  of  a  mile  below  the 

mouth  of  Batawpan  Bogue. 
Becords  available.— June  14,  1906,  to  November  2,  1006,  and  July  7,  1908,  to 

December  31,  1911. 
Dralna^  area. — ^Not  measured. 
Gkige. — Standard  chidn  gage  attached  to  the  wagon  bridge.    After  having  been  twice 

stolen  the  chain  haa  for  some  time  been  carried  to  and  from  the  station  by  the 

obeerver.    The  datum  has  not  been  changed. 
Ghaanel. — ^Mostly  in  soft  rock  or  firm  clay. 

Diflcharge  meaaurementa. — Made  from  the  downstream  side  of  the  wagon  bridge. 
Floods.— The  flood  of  July  10,  1910,  reached  a  height  of  25.7  feet  above  the  gage 

datum. 
Whiter  flow. — Ice  does  not  affect  the  flow. 

Aeeuraey. — Fair;  there  haa  been  considerable  change  in  the  discharge  rating  curve. 
Cooperation. — Station  was  maintained  in  cooperation  with  the  Tallahatchie  Drainage 

Commission. 

Duekarge  fMtuuremenU  of  Talobutha  River  at  Orenacki,  Miss.^  in  1911. 


Date. 

Uydrograpber. 

^^ 

Di». 
Ohtfge. 

Aug.  34 
24 

R.  E.  RobertMD 

rut, 

8.06 
8.00 
1.75 
1.76 

3,360 

2,250 

181 

181 

do 

Not.  13 
13 

do 

do 

Doiiy  gaqt  height^  in  feet ^  of  Yalobutiha  River  at  Grenada^  Miu.^for  1911. 
p.  £.  CaldweU,  obterrer.] 


Day. 

Jan. 

Feb. 

Bfar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

15.0 
18.3 
21.7 
21.7 
21.7 

21.8 
20.5 
19.8 
18.6 
IT.  9 

16.0 
15.0 
11.0 
7.7 
5.8 

4.8 
3.5 
3.0 
2.8 
2.75 

2.7 

2.65 

2.6 

2.6 

2.6 

3.56 

2.66 

3.5 

2.5 

2.56 

2.6 

2.6 
2.6 
2.6 
3.0 
8.1 

8.1 
3.1 
3.1 
13.3 
15.1 

14.0 
15.6 
15.1 
14.6 
14.4 

12.9 
12.4 
12.8 
11.4 

las 

8.0 
7.4 
6.0 
6.6 
6.6 

6.4 
l&O 
l&O 

10.0 
10.4 
17.1 
16.0 
16.4 

15.7 
14.0 
18.0 
12.0 
11.4 

9.9 
6.9 
4.5 

3.9 
3.7 

8.5 
2.0 
2.8 
4.4 
4.8 

4.1 
8.0 
3.7 
3.4 
3.3 

6.0 

a4 

8.6 
6.0 
6.4 

6L3 
5.6 
5.4 
31.8 
32.3 

28.4 
21.1 
23.2 
24.1 
23.7 

23.8 
22.6 
23.0 
21.0 
21.2 

21.4 
21.7 
21.6 
24.0 
25.1 

26.2 
26.4 
M.7 
23.6 
22.6 

31.8 

3a6 

10.0 
17.8 
17.4 

14.8 
13.0 
10.8 
8.5 
4.0 

4.1 
3.8 
3.6 
3.5 
8.3 

3.1 

8.0 

3.85 

3.85 

3.75 

3.66 

2.66 

2.5 

2.85 

2.05 

4.0 
6.8 
7.0 
9.6 
7.5 

6.3 
8.6 
8.6 
8.6 
3.3 
3.1 

8.0 
2.85 
2.85 
2.75 
2.7 

2.55 
2.45 
2.45 
2.35 
2.3 

2.2 

2.15 

2.1 

1.95 

1.8 

1.6 
1.5 
1.85 
1.25 
1.25 

1.46 

1.6 

1.75 

2.1 

2.86 

8.0 
3.4 

3.9 

it 

8.0 
8.2 
8.3 
3.4 

3.7 

3.7 
3.8 
8.8 
8.7 
8.6 

8.6 
3.8 
8.0 
2.8 
8.1 

3.2 
3.3 
3.4 
8.8 
3.2 

8.0 
8.1 
2.9 
2.8 
2.8 

2.7 
2.7 
2.6 
2.4 
2.3 
2.2 

2.2 
2.1 
2.2 
2.4 
2.7 

2.7 
2.9 
2.7 
2.6 
2.4 

2.3 
2.2 
2.3 
2.6 
2.6 

3.4 
4.0 
4.7 
6.7 
6i5 

10.1 
11.3 
9.8 
9.0 
8.0 

6.8 
6.4 
4.3 
8.8 
2.9 
2.6 

2.4 
2.4 
2.3 
2.5 
2.8 

3.0 
3.2 
3.5 
3.7 
3.8 

4.0 
8.6 
3.4 
3.2 
3.1 

2.0 
2.8 
2.8 
2,7 
2.6 

2.6 
2.3 
2.2 
2.2 
2.1 

2.0 
1.9 
1.8 
1.7 
1.6 

1.6 
1.4 
1.2 
1.2 
1.1 

10 
.9 
.8 
.65 
.6 

.9 
1.1 
1.2 
1.2 
1.3 

1.4 
1.6 
2.0 
2.1 
2.2 

2.4 
2.5 
2.4 
2.3 
2.2 

2.0 
1.8 
1.6 
1.6 
1.4 
1.8 

1.2 
1.4 
1.5 
1.7 
1.9 

2.0 
2.0 
2.2 
2.3 
2.0 

1.9 
1.8 
1.8 
2.0 
2.2 

2.3 
2.4 
2.6 
2.7 
2.9 

3.0 
3.2 
3.4 
3.4 
3.3 

8.0 
2.8 
2.6 
2.5 
2.2 

1.9 

2 

1.7 

8 

1.6 

4, 

1.5 

5 

1.4 

6 

1  4 

7 

1.2 

8 

1.1 

9 

.95 

10 

.95 

11 

2.0 

12 

3.5 

13 

6.2 

14 

10.0 

15 

20.6 

16 

21.3 

17 

21.5 

18 

22.0 

19 

23.1 

20 

21.8 

21 

30.1 

22 

19.0 

23 

18.; 

24 

18.3 

25 

l&O 

26 

17.9 

27 

33.0 

32.1 

28 

21.3 

30 

24.0 

31 

26.0 

Digitized  by 


Google 


76  BXJBFAOE  WAIBB  BUPPLTi  1911,  PABT  Vn. 

Daily  diBtkcarget  in  ueond-feei,  qf  Yalobusha  River  at  Grenada,  Mum.,  far  191L 


Day. 


1.. 
2.. 
S.. 
4.. 
6.. 

e.. 

7.. 
8.. 
«.. 
10.. 

11.. 
13.. 
13.. 
14.. 
IS.. 

16.. 

17.. 
18.. 
19.. 

ao.. 

31.. 
32.. 
23.. 
34.. 
25.. 

36.. 
27.. 
28.. 
29.. 

ao.. 

81... 


Jan. 


5,900 
8,260 
11,700 
11,700 
11,700 

ii,aoo 

10,400 
9,170 
8,680 
8,030 

7,280 
6,900 
3,360 
1,780 
1,090 

675 


362 
343 

334 

825 
316 
316 
316 

307 
307 
208 
298 
807 
316 


1^1>. 


316 
316 
316 
388 

406 

408 

408 

406 

4,740 

6,970 

6,830 

6,320 
6,970 
6,620 
6,480 

4,400 
4,190 
4,130 
3,690 
2,960 

2,260 
1,660 
1,460 
1,360 
1,320 

1,290 
8,820 
8,830 


ICar. 


0,710 
9,260 
7,420 
7,280 
6,900 

6,390 
6,830 
6,140 
4,490 
3,690 

2,750 

1,460 

725 

677 

631 


910 
362 
700 
676 

636 
677 
631 
468 


1,120 
3,340 
3,600 
3,140 
1,460 
1,390 


Apr. 


1,360 

1,000 

970 

11,900 

13,600 

14,100 
11,000 
13,800 
16,000 
14,600 

13,900 
12,900 
12,100 
10,900 
11,100 

11,400 
11,700 
11,600 
14,900 
16,600 

16,700 
17,000 
16,000 
14,200 
12,900 

11,300 
10,600 
8,900 
7,950 
7,660 


May. 


5,760 
4,560 
3,240 
2,100 
836 

636 
664 
606 

488 


406 
888 

361 

861 
848 

836 

807 
396 
861 
379 

600 

940 
1,860 
3,660 
1,700 

910 


448 


June. 


361 
861 
343 
334 

807 
30O 
290 
274 
266 

250 
343 
284 
310 
188 

168 
145 
137 
116 
116 

180 
168 
180 
384 
861 

388 
468 

677 
606 

448 


July. 


448 
468 
631 

631 
664 
664 

581 

606 

488 
448 
888 
363 
408 

438 
448 
468 

448 
438 

888 

408 
870 
863 
863 

834 

834 
398 

383 
366 


Aug. 


360 
234 
250 
282 
884 

884 

870 
884 
316 
282 

266 
260 
266 
296 
816 


600 

776 
1,060 
1,820 

3,800 
3,680 
2,700 
2,300 
1,900 

1,480 
070 
676 
664 

870 
316 


Sept 


266 
208 

862 


428 
488 
681 
664 

600 

606 
468 
428 
408 

370 
362 
852 
334 
316 


250 
284 

218 
308 
188 
173 
168 


Oct. 


145 
133 
110 
110 
09 

88 

78 
68 
64 
50 

78 
00 
110 
110 
121 

138 
168 
218 
284 
250 


296 
282 
266 
250 

218 
188 
168 
145 
133 
121 


Nov. 


110 
188 
145 
173 
208 

218 
218 
250 
366 

218 

208 
188 
188 
218 
8S0 

366 
288 
316 
834 

370 


438 


468 

448 


316 
298 

3S0 


Dec 


2Q3 
173 
log 
145 
133 

133 

110 
99 


21S 

4^ 

910 

2,800 

10,500 

11,300 
ll.SOJ 
12,100 
13,600 

11,900 

9,910 
8,900 

6,660 
8,260 
8,100 

8,030 
13,500 
12,30) 
11,300 
14,900 
16,400 


Non.— Dally  discharge  determined  Irom  a  ftUrly  wall  defined  rating  curve. 

Monthly  discharge  of  Talobusha  River  at  Grenada^  Miss. ,  for  1911, 


Month. 


Discharge  In  seoond-JiBet. 


Maxlmnm.  Mlnfmnm.     Mean. 


Accu- 
racy. 


January 

February 

March 

April 

June 

July 

August 

September 

October 

November 

December 

The  year, 


11,700 

8,820 

9,710 

17,000 

6,760 

677 

654 

8,580 

600 

398 

468 

16,400 


816 
863 
970 
306 
116 
260 
334 
158 
60 
110 


3,930 

3,190 

2,870 

11,600 

1,080 

282 

415 

846 

341 

164 

278 

6,860 


17,000 


60 


3,600 
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SUNFLOWEB  BIYEB  NEAB  BULEYILLEi  MISS. 

Location. — ^At  the  new  iron  wagon  bridge  3  milee  southwest  of  Ruleville;  Just  below 
the  point  at  which  Dougherty  Bayou  connects  with  the  river. 

Beoorda  available. — January  1,  1909,  to  December  31,  1911. 

Drainage  area. — ^Not  measured. 

6a^. — Vertical  timber  in  two  sections,  set  on  sea  level  datum;  datum  unchanged. 

ChaxmeL — Very  sluggish  current  at  low  stage,  and  surface  height  is  greatly  affected 
by  the  stage  of  Mississippi  River. 

Discharge  meaaiiraxnenta. — Made  from  the  wagon  bridge. 

Floods.-^The  flood  of  April  21, 1911,  reached  a  height  of  117.6  feet  above  the  gage  zeio. 

Winter  flow. — Ice  does  not  affect  the  flow. 

Accuracy. — No  discharge  estimates  have  been  made. 

Cooperatioxi. — Station  maintained  in  cooperation  with  the  Tallahatchie  Drainage 
Commission. 

• 

Discharge  meanareTnents  qf  Sunflower  River  near  RuUville,  Miss.t  ^^  ^911, 


Dtt^ 

Hydiognphor. 

helgSt. 

Dis- 
charge. 

Nor.  19 

R.  E.  Robertaon 

Feet. 
97.68 
97.58 

Stc-fU 
170 

16 

.do 

182 

Daiiy  gage  height ,  in/eet,  of  Sunflower  River  near  Ruleville^  Miu.f  for  1911. 
(W.  E.  licUAtlM,  obterrer.] 


D.y. 

Jan. 

Feb. 

Mer. 

Apr. 

May. 

Jmie. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

07.0 

97.45 

97.05 

96.38 

96.6 

96.43 
08.35 
98.32 
96.22 
96.12 

07.08 
07.88 
07.78 
07.55 
07.42 

07.32 
07.22 
07.12 
07.0 
07.0 

07.0 
07.0 
07.0 
07.0 
07.0 

07.0 
07.0 
07.0 
07.0 
07.0 
07.0 

07.0 
07.0 
07.0 
07.0 
07.45 

96.15 
08.6 
00.65 
100.5 
102.0 

103.26 
104.8 
104.6 
103.0 

ioa.75 

101.75 
100.0 
100.8 
100.82 
100.98 

100.06 
100.88 
100.7 
100.28 
00.4 

00.0 
00.4 
00.65 

00.8 

00.86 

96.9 

96.52 

96.18 

96.28 
96.18 
96.05 
08.0 
08.0 

08.0 
96.0 
96.0 
08.0 
08.0 

08.0 
08.0 
96.0 
08.0 
08.0 

96.0 
08.0 
08.0 
08.0 
08.15 

00.15 
100.25 
101.15 
101.3 
100.85 
iOO.25 

00.1 
96.0 
96.1 
103.5 
112.26 

115.38 

110.0 

115.55 

114.5 

113.05 

112.1 

110.75 

100.46 

106.6 

108.82 

100.58 

110.10 

110.90 

113.8 

110.68 

117.6 
116.7 
115.5 
113.75 
112.1 

110.0 
106.2 
107.8 
107.8 
106.0 

106.46 
104.6 
104.15 
103.15 
102.66 

102.15 
101.55 
100.65 
100.1 
09.85 

90.72 
99.02 
99.52 
99.42 
99.32 

99.22 
90.12 
08.98 
08.88 
08.78 

08.08 
98.58 
96.48 
98.38 
96.28 

98.18 
98.05 
96.0 
98.0 
98.0 
08.0 

96.0 
96.0 
96.0 
98.0 
96.0 

08.0 
96.0 
98.0 
96.0 
96.0 

96.0 
96.0 
96.0 
98.0 
96.0 

98.0 
98.0 
96.0 
96.0 
98.0 

96.0 
98.12 
98.22 
98.32 
98.45 

98.7 

99.12 

99.45 

99.5 

99.4 

99.28 
09.18 
99.05 
96.92 
96.82 

08.72 
98.62 
96.52 
96.42 
98.32 

96.22 
96.12 
08.0 
08.0 
98.0 

98.0 
08.0 
98.0 
96.0 
98.0 

96.0 
98.0 
96.0 
08.0 
96.0 

08.0 
98.0 
08.0 
08.0 
96.0 
98.15 

09.0 
100.3 
101.6 
103.75 
103.5 

108.6 
103.0 
102.3 
101.65 
101.0 

100.2 
99.66 
99.5 
99.68 
99.85 

100.15 
100.86 
101.4 
101.5 
101. 15 

101.7 
100.8 
100.2 
100.46 
100.6 

100.5 
100.8 
100.2 
100.2 
100.06 
09.7 

00.45 

99.4 

99.3 

99.2 

99.05 

08.5 
08.3 
96.2 
98.2 
08.1 

08.1 
07.9 
97.9 
97.9 
97.85 

97.8 
97.7 
07.7 
97.7 
97.65 

97.6 
97.52 
97.48 
07.38 
97.28 

07.18 

97.05 

07.0 

97.0 

07.0 

07.0 
07.0 
07.0 
07.0 
97.0 

07.0 
07.0 
07.0 
07.0 
07.0 

07.0 
07.0 
07.0 
07.0 
07.0 

07.0 
07.0 
07.0 
97.0 
97.0 

07.0 
97.0 
07.0 
97.0 
97.0 

97.0 
97.0 
97.0 
97.0 
97.0 
97.0 

07.0 
07.0 
07.0 
07.0 
97.0 

07.0 
97.0 
07.0 
07.0 
07.0 

07.0 
07.0 
07.0 
07.0 
97.0 

07.0 
07.0 
97.0 
97.0 
97.0 

97.0 
97.0 
97.0 
97.0 
97.0 

07.0 
97.0 
07.0 
97.0 
07.0 

07.0 

a 

3 

4 

07.0 
07.0 
07.0 

6 

07.0 

6 

07.0 

7 

07.0 

8 

07.0 

9 

07.0 

10 « 

11 

07.3 
100.05 

12 

101.8 

13 

104.0 

14 

106.85 

15 

106.15 

16 

112.0 

17 

113.56 

18 

113.5 

19 

113. 75 

20 

111.75 

21 

110.75 

22 

109.35 

23 

108.05 

24 

107.46 

25 

107.4 

28 

109.3 

27 

114.3 

28 

115.0 

29 

» 

31 

114.7 
115.0 
U6.0 
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8UBFACE  WATEB  SUPPLY,  1911,  PABT  VIL 


SUNFLOWER  BIYEB  AT  BAIBD,  MISS. 

X«oc*tion.— At  the  Southern  Railway  bridge  at  Baiid,  Hub.,  aboat  4  mfleB  below  tiie 

Mouth  of  Quiver  River. 
Becorda  available.— September  3,  1908,  to  December  31,  1911.    Also  from  reooidB 

of  United  States  Engineers,  March  15  to  July  25,  1908. 
Drainag^e  area. — Not  measured. 

Oage.— Vertical  timber  set  on  sea-level  datum;  datum  unchanged. 
Diacharge  measurementa. — ^Made  from  the  Southern  Railway  bridge. 
Flooda.—The  flood  of  June  3,  1909,  reached  a  height  of  104.4  feet  above  tlie  gag« 

datum. 
Winter  flx>w. — Ice  does  not  affect  the  flow. 
Accuracy. — ^Water  surface  height.is  greatly  affected  by  the  stage  of  Mimiwrippi  River. 

There  is  no  fixed  relation  between  the  gage  height  and  dischaige.    No  discharge 

estimates  have  been  made. 
.Cooperation. — Station  maintained  in  cooperation  with  the  Tallahatchie  Drainage 

Commission. 


Duchcarge  measuremenU  of  Sunflower  River  at  Baird,  Miss.,  in  1911. 


Date. 

Hydrographv. 

i;^t 

Db- 

Auk.  22 
Nov.  17 

R  E.  Robtftson 

Feti. 
87.16 
82.60 

1,350 

do 

335 

DaUy  gage  height,  in  feet,  of  Sunflower  River  at  Baird,  Miss.,  for  1911. 
[H.  V.  Finch,  obaenrer.] 


Day. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dec. 

1 

83.8 
85.5 
86.5 
87.1 
87.1 

87.0 
86.5 
86.1 
85.6 
85.3 

84.8 
84.6 
M.4 
84.2 
84.0 

83.8 
83.6 
83.5 
83.4 
83.3 

83.2 
83.1 
83.1 
83.0 
83.0 

83.0 
83.0 
83.0 
83.0 
83.0 
83.0 

83.0 
83.0 
83.0 
83.0 
83.1 

83.1 
83.1 
83.2 
84.2 
86.6 

88.0 
89.5 
90.4 
00.8 
91.1 

91.1 
90.9 
90.4 
89.3 
89.3 

89.2 
88.5 
88.0 
87.5 
87.3 

87.1 
89.5 
93.0 

93.0 
93.5 
03.6 
03.5 
03.1 

93.4 
91.6 
91.0 
89.9 
89.5 

88.6 
88.0 
87.4 
86.8 
86.3 

85.6 
85.3 
85.0 
84.7 
84.6 

84.5 
84.5 
84.3 
84.1 
84.0 

86.0 
86.6 
87.8 
87.9 
88.» 
88,? 

88.0 

87.8 
87.8 
87.8 
91.3 

95.8 
98.0 
99.0 
100.0 
100.5 

100.5 
100.5 
100.5 
100.5 
99.5 

99.0 
98.9 
99.0 
100.0 
101.5 

102.6 
103.0 
103.0 
102.5 
102.0 

101.0 
100.6 
100.0 
99.6 
99.0 

98.5 
98.0 
97.3 
96.9 
96.5 

96.0 
95.7 
96.5 
95.3 
95.1 

95.0 
94.8 
94.7 
94.6 
94.5 

94.1 
94.0 
93.7 
93.6 
93.4 

93.2 
98.1 
93.0 
92.7 
92.4 

92.1 
91.8 
91.3 
90.5 
90.0 
89.0 

88.0 
87.0 
86.4 
85.4 
,84.5 

84.0 
83.8 
83.5 
83.4 
83.3 

83.2 
83.1 
83.0 
83.0 
88.0 

83.0 
83.0 
83.0 
83.0 
83.0 

83.0 
83.4 
83.8 
83.7 
84.6 

84.9 
84.9 
86.0 
85.5 
85.0 

84.7 
84.5 
84.2 
84.0 
83.7 

83.5 
83.3 
83.3 
83.2 
83.1 

83.1 
83.0 
83.7 
83.7 
84.0 

83.7 
83.6 
83.5 
83.4 
83.3 

83.8 
83.3 
83.2 
83.2 
83.6 

83.4 
83.3 
83.2 
83.3 
83.1 
83.1 

83.0 
83.0 
83.2 
84.2 
85.8 

86.S 
86.4 
86.2 
85.7 
85.5 

84.8 
84.3 
84.2 
84.0 
83.8 

83.6 
84.7 
85.0 
85.9 
87.7 

87.7 
87.2 
87.0 
87.0 
86.7 

86.6 
86.5 
86.4 
86.3 
86.3 
86.1 

85.8 
85.5 
85.3 
84.8 
84.5 

84.3 
84.0 
83.8 
83.6 
83.5 

83.5 
83.6 
83.4 
83.3 
83.3 

88.1 
83.1 
83.1 
83.1 
83.0 

83.0 
83.0 
83.0 
83.0 
83.0 

82.9 
82.9 
82.8 
82.7 
82.7 

82.7 
83.7 
83.7 
83.7 
83.7 

83.6 
82.6 
83.6 
83.6 
83.6 

83.6 
83.7 
82.8 
82.8 
82.8 

82.8 
82.8 
82.7 
82.7 
83.7 

82.6 
83.6 
83.6 
82.6 
82.6 

82.6 
82.6 
82.6 
82.6 
82.6 
82.6 

83.5 
82.5 
82.5 
82.5 
82.5 

82.6 
82.5 
83.6 
83.6 
83.6 

83.5 
82.5 
83.5 
83.5 
83.6 

82.6 
82.5 
82.5 
82.5 
82.5 

82.5 
82.5 
82.5 
82.5 
82.5 

82.6 
82.6 
82.6 
82.5 
82.5 

82.5 

a 

82.5 

3 

82.5 

4 

82.5 

5 

815 

6 

82.5 

7 

82.5 

8 

8..  5 

9 

82.5 

10 

83.5 

11 

86.0 

13 

89.0 

13 

92.0 

14 

96.0 

15 

98.0 

16 

101. 0 

17 

102.5 

18 

10).  0 

19 

103.0 

20 

102.9 

21 

102.5 

22 

102.0 

23 

101.8 

24 

101.5 

25 

101.5 

26 

102.0 

27 

104.0 

28 

105.0 

29 

105.5 

30 

106.0 

31 

107.0 
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BED  BIVEB  BASIN. 
BED  BIVEB  AT  ABTHUB  CITT,   TEX. 

Location. — ^At  a  bridge  at  Arthur  City,  Tex. 

Becords  available.— January  1,  1905,  to  December  31,  1911.  The  United  States 
Weather  Bureau  has  maintained  a  gaging  station  at  this  point  since  1891. 

Draina^  area. — Not  measured. 

Ckige. — ^Vertical  sta£f,  fastened  to  one  of  the  piers  of  the  bridge. 

Channel. — Composed  of  sand;  shifting. 

DiBchBxgB  meaaurements. — ^Made  from  the  bridge. 

Winter  flow. — Ice  does  not  affect  the  flow. 

Accuracy  .—The  accvracy  is  uncertain.  Discharge  measurements  made  in  1905-6 
indicate  a  shifting  channel.  One  measurement  made  in  1911  checks  the  mean 
curve  drawn  through  the  previous  measurement.  No  measurement  made  during 
1907-1910.  The  rating  table,  used  to  work  up  the  records,  is  the  one  published 
in  Water  Supply  Paper  209,  page  51,  extended  down  to  a  gage  height  of  4.7  feet. 
Daily  dischuges  are  not  published  because  of  their  unreliability,  but  the  monthly 
values  are  considered  fair. 

Cooperation. — Gage-height  record  furnished  by  the  United  States  Weather  Bureau. 

The  following  discharge  measurement  was  made  at  this  station  by  T.  U.  Taylor: 
December  28,1911,  gage  height,  11.0  feet;  discharge,  9,500  second-feet. 

Daily  gage  height^  in  feet,  of  Red  River  at  Arthur  City,  Tex.,  for  1907-1911, 


D.y. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oot. 

Nov. 

Deo. 

1907. 
1 

7.6 
7.7 
8.5 
9.1 
9.3 

9.2 

9.0 
8.8 
8.6 
8.7 

11.0 
12.0 
12.0 
12.0 
12.4 

11.0 
10.2 
9.8 
9.6 
9.7 

«.7 
9.6 
9.8 
U.8 
11.6 

10.6 
9.9 
9.6 
9.5 
9.5 
9.6 

9.6 
9.4 
9.0 

8.8 
8.7 

8.7 
&6 

8w4 
8.3 
8.2 

8w2 
8.2 
&1 
&0 
7.8 

7.7 
7.7 
7.6 
7.6 
7.6 

7.6 
7.6 
7.6 
7.6 
7.5 

7.7 
7.6 
9.3 

11.0 
10.8 
9.8 
9.4 
9.0 

8.6 
8.6 
8.2 
8.2 
12.8 

14.9 
16.0 
16,0 
14.7 
14.5 

12.0 
11.3 
11.6 
10.0 
9.7 

9.4 
9.1 
8.8 
8.6 
8.6 

8.3 
8.2 
8.0 
7.9 
7.9 
7.9 

7.9 
7.9 
7.8 
7.7 
7.6 

8.8 
10.6 
10.6 
8.6 
&4 

8.3 
8.0 
7.8 
7.5 
7.4 

7.2 
7.1 
7.0 
7.0 
7.0 

6.9 
6.9 
6.9 
6.9 
6.8 

6.7 
6.7 
7.7 
7.8 
9.4 

10.0 
10.6 
10.6 
9.3 
8.9 

7.9 
10.5 
12.6 
14.6 
14.0 

14.0 
14.0 
12.4 
11.3 

las 

10.8 
10.7 
9.8 
9.1 
9.0 

8.6 
8.3 
8.1 
8.3 
11.0 

15.6 
21.4 
23.0 
19.0 
16.5 
19.0 

20.0 
21.0 
19.6 
17.0 
14.7 

13.7 
13.0 
12.6 
13.5 
12.4 

12.8 
11.9 
16.5 
15.3 
13.0 

12.3 
12.3 
11.6 
11.1 
10.8 

10.5 
10.6 
13.9 
13.6 
14.3 

15.6 
13.5 
12.6 
12.0 
13.0 

13.0 
12.7 
11.6 
11.1 
10.6 

9.8 
10.0 
10.8 
10.0 
10.3 

10.9 
20.8 
16.8 
14.8 
16.2 

14.3 
12.7 
12.0 
11.3 
10.4 

10.0 
9.6 
9.2 

8.9 
8.6 

8.4 
8.3 
8.2 
8.0 
7.9 
7.8 

7.7 
7.6 
7.6 
8.6 
10.6 

9.8 
9.6 
9.6 
9.8 
10.0 

9.4 
8.8 
8.6 
8.0 
7.8 

7.6 
7.6 
7.3 
7.1 
7.0 

6.8 
6.9 
6.8 
7.3 
7.2 

7.4 
6.8 
6.5 
6.4 
6.2 
7.0 

7.8 
7.5 
7.1 
6.9 
6.8 

6.6 
6.4 
6.2 
6.0 
6.1 

6.0 
6.0 
6.2 
6.8 
6.2 

6.1 
5.9 
6.0 
6.0 
6.0 

5.9 
6.8 
5.7 
5.8 
7.0 

6.8 
6.6 
6.6 
6.2 
6.0 

6.9 
5.7 
6.9 

7.8 
7.9 

ia4 

2 

8.9 

3 

4    

8.0 

5 

7.9 

6 

17.0 
17.6 

"ii.o" 

9.8 
9.5 
9.0 
8.5 

7.9 

7 

7.6 

g 

9 

7.6 

10 

11 

10.8 
10.6 
10.0 

8.0 

8.7 

7.4 

12 

7.5 

13 

8.0 

14 

11.9 

15 

7.6 

16 

10.0 

17 

9.6 
9.0 
8.9 

■"7.5 

9.7 

Ig 

8.8 

19 

8.0 

20 

7.8 

21 

8.4 
8.1 
8.0 
7.9 
7.7 

7.6 
7.6 

7.6 

22 

23 

9.0 

16.0 

24 

14.0 

25 

26 

7.8 
7.7 

13.6 

27 

IB.O 

28 

11.0 

29 

"'8.'6" 
7.7 

7.8 
10.7 

30 

10.0 

a 

9.6 
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Daily  gage  height,  in  feet,  of  Red  River  at  Arthur  City,  Tex.,  for  1907-1911— OuM. 


Day. 


Jan. 


Feb. 


ICar. 


Apr. 


May. 


June. 


July. 


Aug. 


8«pt 


Oct 


Not. 


1908. 

1 

2 

3 

4 

5 

6 

7 

8 

9 , 

10 

11 , 

12 , 

13 

14 , 

1« 

16 

17 , 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

81 

1909. 

1 

2 , 

3 

4 , 

6 

6 

7 

8 

9 

10 , 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

28 

27 

28 

29 

30 

31 


9.7 
9.0 
9.0 
9.6 
11.0 

18.0 
12.4 
12.0 
11.8 
11.6 

12.4 
10.4 
10.0 
9.6 
9.4 

9.0 
8.8 
8.7 
8.2 
8.0 

7.8 
7.6 
7.5 
7.4 
7.6 

7.6 
7.6 
7.6 
7.4 
7.4 
7.6 


7.6 
7.5 
7.4 
7.3 
7.2 

7.1 
7.0 
7.0 
6.9 
6.8 

6.7 
6.7 
6.7 
0.8 
6.9 

7.0 
7.0 
6.9 
6,8 
6.8 

6.9 
7.0 
7.0 
7.1 
7.0 

7.1 
7.2 
7.1 
7.1 

7.1 
7.0 


7.9 
7.8 
7.8 
8.0 
7.6 

7.5 

7.4 
7.4 
7.6 
7.8 

8.7 
10.7 
14.7 
14.4 
14.2 

13.7 
12.7 
11.7 
10.7 
10.0 

9.6 
9.2 
9.2 
9.0 
9.4 

10.0 
11.0 
10.7 
10.1 


6.9 
6.8 
6.7 
6.6 
6.7 

6.7 
6.8 
6.6 
6.5 
6.5 

6.5 
6.4 
6.4 
6.5 
6.4 

6.4 
6.5 
6.6 
6.5 
6.5 

6.7 
6.5 
6.7 
6.8 
7.0 

6.5 

6.4 
6.4 


10.0 
9.6 
9.6 
9.4 
9.0 

9.0 
9.0 
9.0 
9.4 
14.0 

13.6 
13.0 
12.6 
12.0 
11.0 

10.0 
9.6 
9.0 
8.8 
8.7 

8.4 
8.4 
8.4 
&1 
7.8 

7.8 
7.6 
7.8 
11.8 
16.8 
18.0 


6.8 
6.S 
6.2 
6.2 
6.2 

6.1 
6.1 
6.1 
6.3 
6.5 

6.8 
6.8 
6.7 
6.5 
6.3 

6.3 
6.2 
6.2 
6.1 
6.8 

6.8 
6.8 
6.9 
6.9 
6.6 

7.7 
7.6 
7.5 
7.2 
6.9 
6.7 


15.6 
14.0 
14.4 
15.0 
16.6 

14.6 
14.6 
13.6 
15.0 
18.0 

18.0 
22.0 
20.5 
19.5 
20.2 

18.8 
17.8 
17.1 
18.0 
18.6 

17.7 
19.0 
17.6 
16.8 
18.2 

16.2 
14.6 
13.8 
13.2 
12.6 


6.6 
6.4 
6.9 
7.1 
6.8 

6.6 
6.7 
6.8 
6.5 
7.0 

7.1 
7.2 
7.0 
6.7 
6.5 

6.3 
6.3 
6.0 
5.9 
5.8 

6.2 
6.2 
8.1 
7.5 
6.6 

6.3 
6.2 
7.3 
8.5 
8.7 


12.0 
11.5 
10.6 
10.2 
10.0 

9.9 
11.0 
10.6 
9.6 
9.1 

8.7 
9.5 
18.0 
21.0 
19.0 

18.6 
18.5 
17.7 
17.6 
17.5 

1&5 
17.0 
16.0 
15.9 
24.4 

29.0 
36.5 
42.7 
41.3 
34.5 
28.5 


S.5 

7.4 
7.2 
6.8 
6.7 

6.8 
6.7 
6.6 
6.0 
5.8 

5.9 
5.8 
6.5 
6.4 
6.0 

5.8 
5.8 
6.2 
7.0 
9.8 

9.4 
8.7 
8.7 
7.7 
6.9 

8.4 
9.8 
10.2 
10.3 
10.2 
9.2 


25.5 
27.0 
26.6 
29.4 

ao.o 

32.0 
32.1 
30.8 
29.1 
27.1 

28.0 
27.8 
25.8 
24.3 
23.3 

27.5 
27.5 
26.0 
27.0 
28.6 

27.2 
24.5 
22.6 
20.2 
18.2 

16.2 
15.2 
16.0 
16.4 
15.2 


8.3 

8.3 
9.2 
8.7 
7.5 

7.3 
6.8 
6.7 
6.7 
6.4 

6.2 
7.0 
8.1 
13.2 
13.8 

12.5 
11.7 
15.0 
13.8 
12.7 

11.7 
10.7 
10.0 
9.3 
9.0 

9.0 
8,7 
15.3 
13.1 
12.2 


15.3 
15.7 
18.8 
17.8 
19.5 

19.3 
15.6 
13.6 
11.6 
11.5 

11.0 
10.8 
10.6 
11.6 
11.0 

10.7 
10.5 
10.7 
10.9 
18.0 

13.6 
11.0 
10.5 
11.4 
13.6 

12.0 
13.0 
12.8 
11.8 
10.6 
9.9 


11.7 
10.7 
10.2 
9.4 
9.0 

8.5 
8.1 
7.7 
7.6 
7.4 

7.3 
7.2 
7.0 
6.9 
6.7 

6.6 
6.7 
6.7 
6.4 
6.4 

6.3 
6.3 
6.3 
6.3 
6.3 

6.1 
6.0 
6.0 
6.0 
6.0 
6.0 


9.7 
10.8 
10.1 
10.4 

9.4 

8.9 
8.5 
&5 
&8 
&0 

7.7 
7.5 
7.4 
7.3 
7.2 

7.0 
6.9 
6w8 
6.7 
6.8 

6.6 
6.7 
6.6 
6.6 
6.8 

7.8 
7.7 
7.2 
6.9 
6.8 
7.3 


5.9 
5.9 
6.0 
5.8 
5.6 

5.6 
5.5 
5.5 
5.6 
5.6 

5.4 
5.4 
5.2 
5.2 
5.2 

5.2 
6.2 
5.2 
5.2 
5.2 

7.6 
7.2 
7.0 
7.5 
7.5 

6.3 
6.2 
6.2 
6.2 

6.0 
6.0 


7.8 
7.9 
7.6 
7.7 
7.8 

7.8 
7.2 
7.0 
6w7 
6w6 

6.6 
7.5 
6.9 
6.7 
6.6 

6.4 
6.3 
6w4 
6.7 
6.9 

6.6 
6.4 
6.6 

7.8 
7.1 

6.9 
7.0 
7.8 
9.3 
9.1 


6w2 
6.0 
6.0 
6.0 
5.9 

5.7 
5.6 
5.6 
5.6 
5.4 

5.2 
5.0 
5.0 
4.9 
4.9 

4.9 
4.9 

4.8 
4.8 
4.8 

4.8 
4.6 
4.6 
4.6 
5.2 

5.4 
5.6 
5.0 
5.0 
4.8 


8.3 
7.9 
7.6 
8.2 
8.3 

7.8 
7.4 
7.2 
7.1 
7.0 

6w7 
6.5 
6.7 
6.4 
7.0 

7.5 
7.3 
7.4 
7.1 
6w9 

6.7 
8.4 
17.6 
18.4 
18.7 

18.5 
16.6 
15.0 
14.5 
13.2 
12.0 


4.8 
4.8 
4.7 
4.6 
4.6 

4.6 
4.6 
4.6 
4.8 
4.6 

4.6 
4.6 
4.6 
4.6 
4.6 

4.5 
4.5 
4.6 
4.6 
4.6 

4.5 
4.5 
4.5 
4.5 
5.4 

5.4 
5.3 
5.2 
5.1 
5.0 
4.8 


10.4 
10.1 


8.8 
9.0 

&6 
&1 
7.8 
7.5 
7.4 

7.1 
7.0 
6.9 
6.8 
6.7 

6.7 
6.6 
6.8 
6.7 
6.8 

6.9 

6.7 
6.8 
6.7 
&8 

9.2 
9.7 
8.7 
8.2 
11.0 


4.8 
4.8 
4.8 
4.8 
4.8 

4.8 
4.8 
4.8 
4.9 
4.9 

8.0 
8.0 
7.6 
6.3 
6.0 

5.9 

7.0 
8.3 
8.S 
8.3 

8.3 
8.9 
8.5 
8.0 
7.8 

7.5 
7.6 
7.3 
6.9 
6.S 
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J>mw- 

Jn. 

Fel>. 

Mv. 

i^. 

UMf, 

IniM. 

July. 

Am. 

Sept 

Oct 

Not. 

Dw. 

1 

7.0 
7.0 
7.0 
7.0 
7.0 

7.0 
7.0 
7.0 
7.0 
7.0 

7.0 
7.0 
7.0 
7.0 
7.0 

0.0 
6.0 
0.9 
0.9 

e.9 

6.0 
6.9 
6.0 
6.0 
6.0 

6.0 
6.9 
6.9 
6.9 
6.9 
6.9 

6.0 
6.0 
6.0 
4.8 
4.8 

4.7 
4.7 
4.7 
4.7 
4.9 

5.0 
6.0 
6.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

6.9 
6.9 
6.9 

6.9 
6.9 
6.9 
6.9 
6.9 

6.9 

6.9 
6.9 
6.7 
6.6 

6.6 

6.5 
6.5 
6.5 
6.6 

6.S 

6.3 
6.8 
6.8 
6.8 

6.3 
6.3 
6.8 

5.0 
5.0 
5.0 
5.0 
6.0 

6.0 
6.0 
5.1 
5.0 
5.0 

5.0 
5.0 
5.0 
5.0 
5.0 

5.0 
5.0 
8.0 
7.6 
7.0 

8.8 
7.8 
11.6 
10.6 
9.6 

8.9 
8.9 
8.5 

6.3 
6.3 
6.3 
6.3 
6.3 

6w3 
6.3 
6.3 

6.3 
6.3 

6.3 
6.3 
6.3 
6.3 
6.3 

6.3 

6.3 
6.3 

6.3 
6.3 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 
6.0 

8.3 

8.0 
7.8 
7.6 
7.4 

7.0 
6.8 
6.6 
6.6 
6.4 

6.3 
6.0 
6.0 
6.0 
5.9 

5.8 
5.8 
5.8 
5.8 
5.8 

5.8 
6.8 
5.8 
5.8 
5.8 

5.^ 
6.7 
5.6 
5.5 
5.5 
5.5 

7.0 
9.0 
9.0 

9.0 
8.6 
8.0 
7.9 
7.0 

6.0 

7.5 
10.0 
11.6 
10.0 

10.0 
13.3 
U.O 
11.0 
10.9 

9.6 
9.0 
8.6 
.  8.6 
8.6 

8.5 

8.5 
8.4 
7.9 
7.6 

5.6 
5.5 
5.5 
5.3 
5.3 

5.3 
5.8 

5.3 
5.3 
6.3 

5.3 
5.3 
5.0 
5.0 
6.9 

10.0 
10.7 
0.8 
8.9 
8.5 

8.0 
7.7 
7.5 
7.0 
7.6 

7.7 
6.6 
6.0 
5.8 
6.6 

7.4 
7.0 
7.0 
7.0 
6.9 

6.9 
6.6 
6.6 
6.6 
6.4 

6.4 

6.3 
6.8 
6.3 
6.8 

6.1 
6.4 
8.0 
9.0 
9.3 

8.6 
8.0 
7.6 
7.0 
13.0 

12.0 
11.6 
11.6 
11.0 
9.6 
9.6 

5.5 
6.5 
5.5 
6.6 
6.5 

6.0 
6.4 
6.6 
6.0 
6.0 

6.0 
6.0 
6.6 
6.5 
5.5 

5.3 
6.3 
6.3 
5.3 
6.0 

8.0 
9.0 
9.5 
8.5 
8.8 

7.5 
6.5 
6.5 
6.3 
6.0 
6.0 

10.0 
10.0 
10.0 
10.0 
9.6 

9.0 
8.0 
8.6 

8.0 

8.0 

8.0 
7.9 
7.9 
7.9 
7.9 

7.6 
7.6 
7.6 
7.6 
7.6 

7.0 
7.0 
7.0 
7.0 
7.0 

7.0 
7.0 
7.0 
7.0 
6.6 

6.0 
6.0 
6.8 
11.5 
10.0 

9.8 
9.0 
8.7 
8.5 
8.8 

8.0 
8.0 
8.0 
7.8 
7.6 

7.4 
7.3 
7.0 
7.0 
7.0 

7.0 
6.8 
6.8 
5.7 
5.5 

5.5 
5.5 
6.4 

5.4 
5.4 

6.6 
6.6 
6.6 
6.6 
6.6 

6.6 
6.6 
6.6 
6.6 
6.6 

6.6 
6.6 
6.6 
8.6 
10.6 

18.6 

11.6 
10.6 
10.0 
10.0 

9.0 
8.9 
8.6 
8.0 
7.8 

7.4 
7.0 
6.8 
6.7 
6.6 
6.5 

5.4 
5.4 
5.4 
5.3 
5.0 

5.0 
5.0 
5.0 
6.0 
5.5 

5.3 
5.0 
5.0 
5.0 
5.0 

5.6 
5.5 
5.5 
6.5 
9.0 

9.0 
9.0 
11.8 
16.0 
16.0 

14.4 
13.5 
11.4 
10.8 
10.3 
U.0 

6.4 

6.8 
6.8 
6.8 
6.0 

6.0 
6.0 
6.0 
6.0 
6.4 

8.0 
8.9 
8.8 
8.3 

8.1 

7.6 
7.3 
6w9 
6.4 
6.7 

6.4 
7.0 
7.0 
7.0 
7.0 

7.0 
6.6 
6.5 
6.6 
6.5 
6.5 

10.5 
9.8 
9.4 
9.0 
8.3 

7.5 
7.0 
6.6 
6.3 
6.0 

6.0 
6.0 
6.0 
6.4 
6.3 

8.0 
8.0 
8.0 
8.5 
8.3 

8.3 
7.0 
6.5 
6.0 
7.0 

6.8 
6.5 
7.0 
7.8 
11.4 
13.0 

6.5 
6.5 
6.6 

6.0 
6.0 

6.0 
6.8 

5.8 
5.8 
6.8 

5.8 
5.8 
6.8 

6.8 
5.6 

6.0 

5.6 
5.6 
5.0 
5.6 

6.6 
5.6 
5.6 
6.6 

6.6 

5.4 
6.4 
5.4 
6.4 

5.4 

13.4 
13.0 
11.0 
10.0 
10.0 

9.5 
9.0 
8.6 
9.5 
9.8 

11.3 
11.8 
10.5 
10.0 
11.5 

10.5 
9.6 
9.3 
8.8 
8.5 

8.3 

8.0 
7.6 
7.3 
7.0 

7.0 
6.8 
7.0 
7.0 
7.0 

6.4 
5.4 
5.4 
6.4 
5.4 

5.4 
6.4 

5.4 
5.4 
5.4 

5.4 
6.4 

6.4 
6.4 
5.4 

5.4 
6.4 
5.4 
5.4 
6.3 

5.3 
5.0 
6.0 
5.0 
5.0 

5.0 
5.0 
5.0 
6.0 
5.0 
6.0 

7.0 
7.0 
6.8 
6.6 
6.5 

6.4 
6.3 
6.8 
6.3 
6.0 

5.8 
5.8 
5.8 
5.8 
6.0 

6.0 
6.0 
6.4 
6.6 
6.6 

6.6 
6.6 
6.4 
6.3 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
5.0 

5.8 
6.8 
6.3 

5.2 
5.0 
5.0 
5.0 
6.4 

6.2 
5.0 
6.0 
6.0 
6.0 

6.0 
5.0 
5.0 
5.0 
6.0 

5.0 
5.0 
6.0 
5.0 
5.0 

6.0 
5.0 
5.0 
5.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.2 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 

I  . 

6.0 

4-iiiiimiiiir. 

6.0 
5.0 

5 -. 

5.0 

6 

6.0 

7 

6.0 

a 

5.0 

» 

5.0 

Id 

5.0 

u 

5.0 

13 

o 

5.0 
5.1 

u 

6.0 

IS 

5.0 

16      

5.0 

17 

kO 

W 

ti 

19 

5.0 

25. 

6.0 

21 

5.0 

B 

6.0 

a 

5.0 

34 

6.0 

a 

5.0 

% 

5.0 

27 

5.0 

28 

5.0 

» 

5.0 

30 

5.0 

Jl 

5.0 

1911. 
1 

6.0 

J. 

6.0 

I 

6.0 

4 

6.0 

S 

6.0 

ft. 

6.0 

7 

6.0 

8 

6.0 

9 

6.0 

10 

6.0 

11 

6.0 

12 

5.9 

B 

5.8 

14 

13.0 

U 

11.0 

le 

9.0 

17 

9.0 

]8 

0.0 

19 

8.9 

ao 

9.9 

21 

9.5 

22 

9.0 

3 

8.6 

24 

15.0 

25 

14.0 

» 

14.9 

27 

11.0 

28 

10.5 

29 

9.9 

30 

9.0 

31 

10.6 

75779*— W8P  307—13 « 
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SURFACE  WATEB  SUPPLY^  1911^  PABT  VH. 


MonlMif  dMiorge  of  Bed  River  at  AHhwr  City,  Ta.^fat  1907-S9S1. 

[DnfaucB  ana,  40,200  aqoare  mflfls.] 


Dinharga  In  saoood-iBa*. 

Rim-^a. 

llintli. 

Maximum. 

IflDimum. 

Mean. 

Per 

8<IQBn 

mile. 

Depth  hi 

hwJii^  on 

draiiuifa 

area. 

Total  in 

BCVfrvKt. 

1907. 

55,200 
45,900 
45,000 
8,760 
3,870 
31,100 
8,960 
24,800 

3,480 
3,480 
4,010 
2  580 
4,800 
8,540 
3,870 
2,100 
1,710 
1,710 
8,480 
8,360 

7,860 
4,300 
8»140 
8.870 
12,700 
17,000 
9,830 
4,010 
2,300 
6,270 
4;  920 
6,810 

0.183 
.107 

:SS 

.316 
.423 
.244 
.100 
.065 
.166 
.122 
.169 

0.21 
.11 
.23 
.11 
.36 
.47 
.28 
.13 
.06 
.18 
.14 
.19 

40,000 

Febnx  UT ...........t*-t 

239.000 

ifiSS!;;:::::::::;::::::::::.:... 

601.000 

AdiH 

2SO.000 

iSy .......;::;;]:. !::.::;i;.!... 

781.000 

1,010,000 

July 

604.000 

August 

247,000 

Septeiiil)6r 

131.000 

October       

386,000 

HovBmbor 

293.000 

December 

419.000 

The  year 

55,200 

1,710 

7,280 

.181 

2.46 

6,290.000 

1908. 
Jumary 

14,600 

20,000 

32,800 

50,500 

155,000 

101,000 

39,200 

9,170 

6,270 

36,700 

9,600 

39,200 

3,360 
3,360 
3,610 

13,500 
5,240 

21,800 
7,360 
2,480 
2,200 
3,290 
3,480 
3,480 

6,090 

7,860 

7,940 

27,500 

34,900 

64,400 

14.300 

3,870 

3,120 

7,360 

3,870 

8,540 

.151 
.183 
.196 
.684 
.868 
1.60 
.356 
.006 
.078 
.183 
.006 
.212 

.17 
.30 
.33 
.76 
1.00 
L78 
.41 
.11 
.00 
.21 
.11 
.34 

374,000 

FebniMy 

433.000 

Mamh 

488,000 

Anril 

1,640,000 

1^::::::::::::::::::;:::::::::: 

2,160,000 

Jnie ......T.-r- 

3,830;  000 

july 

870,000 

August 

238.000 

September 

186.000 

October 

453.000 

November 

2M.000 

December 

626.000 

The  Tear 

155,000 

2,200 

15,800 

.393 

5.31 

11,400,000 

1900. 
Janaary. .......................... 

3,610 
2,900 
3,740 
5,240 
8,140 
22,200 
11,200 
3,480 
2,100 
1,500 
6,580 
24,000 

3,580 
2,290 
2,000 
2,100 
1,790 
2,100 
1,950 
1,360 
1,070 
1,030 
1,150 
1,950 

2,900 
2,480 
2,480 
2,680 
3,480 
7,560 
3,240 
1,870 
1,360 
1,110 
3,480 
5,410 

.072 
.062 
.062 
.067 
.087 
.188 
.061 
.046 
.034 
.028 
.062 
.135 

.06 
.06 
.07 
.07 
.10 
.21 
.00 
.06 
.04 
.03 
.07 
.16 

178,000 

Febmiffv 

138,000 

XOUVWHJ 

152.000 

April 

160.000 

M^::::::::::::::::::::::::::::: 

214.000 

June  ........  ^..-r.-r^.Tr--, T- 

440,000 

jnly    

190.000 

August. 

115.000 

September. 

80.900 

Ocitober 

68.200 

November 

148,000 

December 

333.000 

The  year 

24,000 

1,030 

3,000 

.077 

1.03 

2,230,000 

1910. 
January 

2,900 
2,790 
2,100 
12,400 
11,900 
7,550 
16,400 
5,580 
2,380 
1,500 
1,790 
1,290 

2,790 
2,200 
1,950 
1,060 
2,020 
2,480 
2,380 
1,050 
1,500 
1,220 
1,220 
1.220 

3,840 
3,480 
3,020 
5,410 
4,300 
4,010 
4,010 
3,790 
1,790 
1,430 
1,290 
1,220 

.071 
.062 
.060 
.136 
.107 
.100 
.100 
.069 
.044 
.086 
.032 
.030 

.06 
.06 
.06 
.15 
.12 
.11 
.12 
.08 
.05 
.04 
.04 
.08 

175.000 

February 

138.000 

M^roh  ,    , . ,, 

134.000 

ADril 

322.000 

iSy!::::::::::::::::::::::::::::: 

264,000 

June 

239,000 

July 

347.000 

August 

172.000 

September 

107.009 

October 

87.900 

76,800 

December 

75,000 

The  vear 

10,400 

1,220 

2,800 

.070 

.94 

2,030.000 

1911. 
January 

1,220 
11,000 
4,6U0 
8,960 
6,680 
10,700 
24,800 
14,600 
15,800 
2,900 
2,110 
21,000 

1,040 
1,220 
1,570 
1,220 
1,360 
1,500 
1220 
1,950 
2680 
1,790 
1,950 
1,790 

1,190 
21980 
2,360 
2,870 
2,430 
3,480 
5,720 
4,170 
6,610 
3,180 
1960 
6»340 

.030 
.074 
.066 
.071 
.060 
.087 
.143 
.104 
.164 
.064 
.069 
.U6 

.08 
.06 
.06 
.06 
.07 
.10 
.16 
.13 
.IS 
.06 
.06 
.IS 

73,200 

February. 

160.000 

March... 

130.000 

April 

171.000 

i^''ii"i:!:!;:;!!::::!!"!:::. 

148,000 

jfme , r ....,,.,... . 

207,000 

July 

362,000 

August 

366.000 

September 

393,000 

October 

134,000 

November 

117,000 

December....... •■•■ 

884,000 

The  year 

24,800 

1,040 

3,610 

.087 

L17 

3,640,000 

Note.— These  records  are  considered  only  fair  on  account  of  the  lack  of  ( 
the  shifting  character  of  the  stream  bed. 
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WICHITA  BIYEB   AT   WICHITA   FALLS,  TBX. 

Loo»tion.— At  the  Fort  Worth  &  Denver  City  Railway  bridge  at  Wichita  FbDb,  Tex. 
Becorda  aTaiIable.-~October  1,  1910,  to  December  31, 1911. 
Draina^  area. — ^Not  measured. 
Gkige. — Standaid  chain  gage  festened  to  the  bridge. 
Channel. — Bottom  of  stream  is  sandy  and  shifting. 
DiaehMxge  meaaurementa.— Made  from  the  bridge  or  by  wading. 
Aoeuraoy. — ^No  discharge  estimates  have  been  made. 

Coopeoration. — Station  maintained  in  cooperation  with  the  chief  engineer  of  the 
Wichita  FaUs  &  Northwestern  Railway. 

DuehcBrge  meanaremerUa  of  WtdiUa  River  at  Wichita  FalUy  Tez.^  in  1911, 


Date. 

HTdrographer. 

heigSt. 

Db- 
charse. 

Aug.  14 
90 

K.  F,  ICittmann 

Vttt, 
3.5 
8.3 

Stt.-ft. 
535 

do 

3,510 

Dotfy  qogt  heigJU^  in/ut,  of  Wichita  River  at  Wichita  FalU,  Tex.j/or  1911. 


iHy. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Juno. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Deo. 

1 

1.3 
1.3 
1.3 
1.1 
1.1 

LI 
LI 
LO 
1.0 
LO 

L3 
1.3 
1.3 
L3 
LI 

LI 
1.1 
1.1 
1.0 
LO 

LO 
LO 
1.0 
.0 
.9 

.9 
.9 
.9 
.9 
.0 
.0 

0.9 
.0 
.9 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

8.0 
3.8 
3.6 
3.0 
LO 

1.3 
1.3 
4.0 
3.8 
3.0 

3.3 
3.7 
3.3 
L7 
1.3 

1.0 
1.0 
LO 



LO 
.9 
.9 
.9 
.9 

.8 
.8 
.8 
.8 
.8 

-7 
.7 
.7 
.7 
L5 

L5 
1.4 
L4 
1.8 
L3 

1.3 

1.1 
1.1 
1.1 
1.0 

1.0 
.9 
.9 
.9 
.8 
.8 

a8 

3.3 

2.8 
2.4 
1.8 
1.7 

1.3 
1.3 
LI 
LO 
1.0 

.9 
.0 
.8 
.8 
.7 

.7 

.7 

.7 

11.1 

6.5 

4.9 
4.5 
3.9 
3.3 
3.8 

3.3 
1.9 
L7 
1.6 
1.5 

1.4 
1.3 
1.3 
1.2 
1.3 
1.1 

LI 

n 

LO 
LO 

0.4 
.3 
.5 
.5 
.5 

.5 
.5 
.6 
.6 
L6 

3.9 
3.3 
3.4 
6.0 
1.7 

1.4 
1.8 
4.0 
3.9 
4.7 

4.7 
4.8 
4.7 
4.3 
3.4 

3.9 
3.7 
3.6 
3.4 
3.2 
2.1 

3.0 
1.9 
1.8 
1.8 
L8 

1.7 
1.7 
1.7 
1.6 
1.6 

1.6 
1.5 
1.3 
1.0 
.8 

.6 
.4 
.4 
.4 

.3 

.3 
.3 
.7 
.9 
.9 

.8 
4.2 
13.1 
11.0 
8.3 
6.4 

3.9 
3.2 
3.9 
2.5 
3.3 

3.0 
1.8 
3.9 
3.7 
3.4 

3.1 
3.7 
3.9 
3.3 
2.0 

3.0 
3.0 
1.9 
L9 
1.8 

1.7 
1.3 
1.3 
1.3 
1.3 

1.1 
1.0 
LO 
.0 
.9 

0.9 

0.5 

0.4 

2 

.4 

3 

4 

5 

6 

7 

.4 
.4 
.4 

.4 
.4 

8 

9 

10 

.4 

.4 

14.3 

U 

7.8 

12 

6.5 

13 

5.6 

14 

4.7 

15 

4.0 

16 

3.3 

17 

3.6 

18 

3.0 

19 

1.7 

20 

1L8 

21 

10.8 

22 

4.8 

23 

8.3 

24 

25 

26 

3.8 
3.4 

3.3 

27 

28 

1.9 
1.7 

29 

30 

31 

1.6 
1.4 
1.3 
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SUSFACB  WATEB  SUPPLY,  1911,  PABT  VII. 
MISCEIiIiANEOUS  MBASURBMENTS. 


The  foQowing  miscellaDeous  measurements  were  made  on  streams 
in  the  Arkansas  Riyer  basin  in  1911: 

MuceUaneoui  meanaremenU  in  Arhanmu  River  drainage  hatin  in  1911. 


Date. 


stream. 


Tributary  t 


LoeaUty. 


Oan 


Deo.  25 


Feb.  7 

Mar.  10 

Jan.  17 

Feb.  20 

July  8 

8 

8 

ICar.    9 

Deo.    1 

28 

Mar.    9 

May  19 

8«pt.  24 

Mar.    9 

9 

May  19 

Sept.  24 

May  19 

Sept.  24 

24 

Mar.    9 

Nov.  16 

July  20 

26 

Apr.  28 

Oot.   26 

Feb.   17 

Aug.  20 

Nor.    4 

Dec.  13 

25 

25 

Feb.  18 

July  21 

24 

24 

25 

26 

Nov.  16 

Apr.  28 

Bopt.    2 

Apr.  28 

Aug.  20 

Oct.    26 

Not.  15 

Nov.  16 

May    9 

June  11 
Nov.  14 
Apr.  28 
S^t.  4 
Nov.  14 
Aug.  20 
3 
Dec.  23 
Nov.    5 


Arkansas  River... 


Cbalk  Greek 

....do 

Qrape  Creek 

do 

Fountain  Creek.. 

....do 

....do 

do 

....do 

....do 


Mississippi  River, 


Arkansas  River.., 


..do., 
.do., 
.do.. 


Near  LeadvfUe,  Cok>.,  below  con- 
fluenoe  of  Tennessee  Fork  and 
East  Arkansas  River. 

Near  Bnena  Vista,  Colo 

.do. 


^d. 


do. 

St.  Cbarles  River, 
.do. 
.do. 


.do.. 
....do... 
....do., 
-...do.. 
....do... 

.do... 


.do.., 
-do... 
.do... 


Near  Canon  Ci^,  Colo 

....do 

CryttoliL  Colo 

Orean  Mbuntatn  Falls,  Colo . . 

Cssoade,  Ook> 

2  mUes  above  Manltou,  Colo.. 

Fountain,  Colo 

do.. 


0.20 
.23 


Huerfuio  River.. 
Cuobaras  River... 

....do 

....do 

Sante  Clara  Creak. 
Apishapa  Greek. . 

Salado  Greek 

.do. 


.do. 

....do 

.Husrfuio  River. 
...-do. 


Butta,  Colo , 

Ban  Oetrloe,  Cola... 

.do.. 

.do.. 


Canadian  Rtver.. 
.do.  ..■•....•. 
do 


do 

Cocbaras  River. 
Arkansas  River. 
Aplsbapa  Creek. 

.do.. 


Hnerfuio,  Colo.... 
WaljBnburg,  Colo. 

"'■dS;' 


....do., 

....do.. 

....do.. 

.do.. 


Arkansas  River. 
....do 

do.. 


....do. 
.do. 
.do. 


..do., 
.do., 
.do., 
.do.. 


Mooion.  ODto...^ 

Lynn,  Golx 

Rugby,  Goto , 

Mooaon,  Colo 

DlUodDifN.  Max. 

4  milBi  Motb  of  Raton,  N.  Mex. 
do.. 


Near  MaxweU,N.  Mex., 

do , 

Freaeb,  N.  Mex. 


....do 

Raton  Creek.. 

....do 

do. 


....do...., 
....do...., 
do...., 


.do.. 


Vermejo  Creek... 

do.. 

....do- 
....do. 


....do 

Canadian  River. 

do 

do.. 


....do... 
....do... 
do.. 


do 

....do 

Cimarron  River.. 

....do 

....do 

....do 

Ponil  Crook 

Urraca  Creek 


.do 

-do., 
.do., 
-do.. 


Near.  Tucumcari,  N.  Mex., 

Raton,  N.  Mex , 

....do 

do.. 


....do.... 
....do.... 
....do..., 
do.. 


Colfax,  N.  Mex.. 
do., 
do., 
do.. 


1.32 
.70 


do 

....do 

Cimarron  River. 
Rayado  River... 


Near  FreiiDb,N.  Mex. 

do 

Springer,  N.  Mex. 

do 


..do., 
.do.. 


..-do 

Ocate  Creek 

Mora  River 

.....do...... •«••... 

....do 

.-..do 

Pajarlto  Creek 

Vigil  Creek 

Tequesquite  Creek 

....do 


....do 

Canadian  River. 

....do 

do 

do.. 


Near  amarron,  N.  Mex. 
Webster's   rancb,    near 
N.Mex. 
do.. 


Springer, 


.29 


....do 

....do 

Pajarlto  Crook.. 
Ute  Creek 


Near  Oobnor,  N.  Mex. 

Watrus,  N.  Max. 

do 

do.. 


.do.. 


Near  Waepn  Mound,  N.  Mex. 

16  miles  above  Tuoumcari,  N.  Mex. 

Near  Tucumcari,  N.  Mex 

Near  Albert,  N.  Mex.,  below  con- 

ihMiioe  witb  Oarriso  Creek. 
5  mflas  below  Albert.  N.  Mex 


■  loa  conditions. 


»  Estimated. 
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Abreo^mieh,  neir Gimamn,  N.  MeaL,       TMgt. 
Bayado    Rfw    near.   Am    Clmainm, 
*  N.Msz. 
Aoconoy  of  dtfbtaaife  meMoiementa,  dagiBe 

ot 1»-1S 

AcknowliwltmHnti  to  tboae  •Jding 13 

Aom4Mt,defliiitionof. • 

Albert,  N.  Max., 

TeqneoquHa  Creek  new: 

dtehtfed 8 

Apisfaapa  Gtoek  at— 
Lynn,  Goto.: 

dlaofaargB 84 

ApprqpilatSoDa,  amoant  of 8 

Arena,  Colo., 

Big  Spring  Greek  Deer: 

deecziptioii 44 

dinharge 44 

CagBbeight 45 

Arkaoaaa  RlTer  at  or  near- 
Canon  City,  Colo.: 

deeoiiption ao 

dliotaaice 30 

dlBBtaarge,  daUy 81 

dJeotaaige,  monthlj 33 

gagB  height 21 

Fort  Lyone,  Cok>.    Su  New  Fort  Lyona. 
Oiaaite,  Colo., 

— .^ ^-  18 

diKharge,daay.i...^ 17 

dinhaigB,  monthly ^ 18 

gagB  height V 

Holly,  Colo.: 

•...^»..— .......  37 

dinhaife,  deny ..« ......  28 

dinhaigB,  moDthly 29 

gagB  height 28 

LeadYOla,  Oolo^ 

dlBharge 84 

Nq»ita,Colo.: 

deeolptlon... ...... ...... ...........  34 

dlBharge 34 

8NP  height 36 

New  Fort  Ltodb,  Colo.: 

deeoiiptum 35 

dlKhargB 35 

dieohazge,  daily 38 

diachargB,  monthly 37 

gitge  height 38 

Pueblo,  Colo.: 

deaortptlOB. •.••••••••..••.•••.....,.  33 

diedharge 33 

dieohargB,  dafly 38 

diaohaige,  monthly 34 

gage  height — .^ 38 


Arkansas  Rlrer  at  or  near— Conttnned.        Page. 
SaUda,  Colo.: 

deeorlption 18 

diachwge 18 

diaohaige,  daily 19 

difloharge,  monthly 30 

gage  height 18 

Arkansas  Rivvr  baafai,  gaging  sUtions  in, 

reoofdsof. 14>84 

miaoeUaneoos  measurements  In 84 

stream  flow  In 14>84 

Arkansas  River  (East  Fork)  near— 
LeadviUe,  Colo.: 

deaoription 14 

dlaoharge 14 

dieoharge,  daily 16 

gage  height 18 

Arkansas  River  (Soath  Fork)  at— 
Poooha,  Colo.: 

deaoriittion.. 87 

dlaoharge 37 

gage  height 88 

Arthor  City,  Tex., 
Red  River  at: 

79 
78 

diaohaife,  monthly 83 

gi«e  height ^ 79-81 

Anthority  tor  invwiHgationi 6-4 

Baird,Miaa., 

Bonflower  Riv«  at: 

78 
78 
78 

Batahelder,  C.  L.,  wo^  of ^ ..».       14 

BateaviUa,  Miaa., 

TaUaluktohto  Rlvw  at: 

deeui  Ipttup, .».  .. .»—.»..»... ... .....       86 

86 


diaohazget  daOy ^— —..-.......  66 

dJBCihargB,  monthly..................  66 

gage  height 86 

Beaver  Gkeek.    0sf  Wert  Beaver  Creek. 

Big  Bandy  Qreakat- 
Hngo,  Colo.: 

deecrlpttan 43-43 

dlachaigB 43 

gagehelght 43 

Kit  Canon,  Colo.: 

deaslpbon 44 

discharge 44 

gagehelght 44 

Big  Spring  Creak  near— 
Arena,  Cola.: 

dMCII  1^4  JOII.. ............ ............  44 

diBchaigB 44 

gage  height. 45 

Bridge  meaiufeuMuit»»  maUng  of,  viaw  of... .  31 
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Bnena  VMa,  Ool*^  Page. 

Chalk  Oresk  DMv; 

diBoharga M 

Cottonwood  Oraek  near 

dflscriptkm 31,32 

dJsdiarge 31,32 

discharse,  daily 33 

dJsdiarge,  monthly 34 

gagehelght 32,33 

North  Cottonwood  Cnek  near: 

doMslptlon 34 

dJseharge 34 

gagehelght 35 

Batte,  Colo., 

Fountain  Cnek  at: 

discharge 84 

Canadian  River  at  or  near— 

I>iUon,N.Mez.: 

diBCharge 84 

French,  N.  Mez.: 

diacharga 84 

Logan,  N.  Mez.: 

descriptkm » 45 

discharge 46 

gagehelght 46 

MazweU,  N.  Mez.: 

discharge 84 

Baton,  N.  Mez.: 

discharge 84 

Tocumcarl,  N.  Mez.: 

discharge 84 

Canon  City,  Colo., 

Arkansas  River  at: 

description 20 

discharge 20 

discharge,  dafly 21 

discharge,  monthly 22 

gagehelght 21 

Orape  Creek  near: 

discharge 84 

Cascade,  Colo., 

Foontatai  Creek  at: 

dlschaiVB 84 

Chalk  cnek  near— 

Biuna  Vista,  Colo., 

diadiarga. .^^. 84 

St.  Elmo,  Colo.: 

description ^...•..       35 

discharge 35 

discharge,  daily 36 

discharge,  monthly .«...       37 

gfigeheight 36 

Chloo  RiDo  Gkeek  nesr- 

Raton,  N.  Mez.: 

description 46^7 

discharge 47 

gagehelght 47 

Qvistiansen,  E.  O.,  work  of 14 

Ckiiarfon,  N.  Mez., 
PonH  Creek  near: 

discharge 84 

Rayado  River  near: 

desorlptlan 51,52 

discharge 51,52 

discharge,  dafly 53 

discharge,  monthly 54 

gagehelght 52 


Cimarron  River  d^ 
Springer,  N.  Utxjt 

discharge •^ 84 

Ute  Park,  N.  Meoc: 

description ..m.... 48 

discharge 4i 

discharge,  daily 50 

discharge,  monthly 51 

gage  height tf-50 

Coldwater  River  at— 
Savage,  Miss.: 

description 73 

discharge 7S 

discharge,  daily 74 

discharge,  monthly 74 

gagehelght 73 

CollAz,  N.  Mez., 
Vermejo  Creek  at: 

discharge Si 

Colmor,  N.  Mez., 
Ocate  Creek  near: 

discharge 84 

Cooper,  R.  L.,  work  of 14 

Cooperation,  credit  for IS 

Cottonwood  Creek  near— 
Buena  Vista,  Colo.: 

description 81,S3 

discharge 31,32 

discharge,  daily 31 

discharge,  monthly 34 

gagehelght 32,33 

Hot  Springs,  Colo.    See  Buesia  Visia, 
Colo. 
Cottonwood  Creek  (North  Forky.   AsrNertb 

Cottonwood  Creek. 
Crystola,  Colo., 

Fountabi  Creek  at: 

discharge SI 

Cucharas  River  at— 
Walsenborg,  Colo.: 

discharge M 

Current  meters,  view  of U 

Current^neter  stations,  views  of U 

Data,  ezplanation  of 10-U 

Dean,  H.  J.,  work  of U 

Definition  of  terms 84 

Digby,  C.  B.,  work  of 14 

DiUon,  N.  Mez., 

Canadian  River  at: 

discharge •.«....•...•»..•....      84 

Discharge,  definition  of I 

Discharge  measurements,  aocuracy  oL 13-13 

tables  of ,  ezplanation  of 11-13 

Drainage  basins,  list  of 5 

Equivalents,  list  of »-10 

Field  daU,  aocuracy  and  reliability  of U-U 

Fort  Lyons,  Colo.   8e*  New  Fort  Lyons, 

Colo. 
Fountain,  Colo., 

Fountahi  Creek  at: 

discharge 81 

Fountain  Creek  at^ 
Butte,  Colo.: 

discharge 84 

Cascade,  Colo.:  ^ 

discharge M 
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Foimtefai  Creek  at— Co&tlnaed.  Page. 

Crystola,  Colo.: 

dtelitfge 84 

Foontain,  Colo.: 

diBCharse 84 

Green  lioantain  FaOi,  Colo.: 

dlBcharse 84 

Manitoo,  Colo.: 

discharge 84 

Freeman,  W.  B.,  work  ot 14 

Franch,  N.  ^ez., 
Canadian  Rh^er  at: 

discharge 84 

Vemmo  Creek  near. 

discharge 84 

Qagehel^ta,  table  of,  explanation  of....."...       11 
Gaging  statkms,  records  of,  Arkansas  River 

basin 14-64 

records  of.  Red  River  basin 79-83 

Yaioo  River  basin 65-78 

views  of 12 

Gruiite,  Colo., 

Arkansas  River  at: 

description 16 

dlacfaarge 16 

discharge,  dally 17 

discharge,  monthly 18 

gage  height 17 

Grape  Crrnk  near- 
Canon  City,  Colo.: 

discharge 84 

Gray,  O.  A.,  work  of 14 

Green  lioimtain  Falls,  Colo., 
Fountain  Creek  at: 

discharge 84 

Greenwood,  Mln., 
Yasoo  River  at: 

descripUon 68-68 

diKharge 60 

discharge,  dafly 70-71 

diseliarae,  monthly 73 

gagehaigSit 60 

Grenada,  Miss., 

Yalobusha  River  at: 

descriptkm 75 

diseliarge 75 

discharge,  daily 76 

discharge,  monthly 76 

gagehelght 75 

Half  Moon  Creek  near— 
Leadvffle,  Colo.: 

descriptian «....       80 

discfatfge 80 

gagehelght 31 

Hall,  M.  R.,  work  of. 14 

Hanley,  N.  Max., 

Fajarlto  Creek  near: 

descriptkm 59 

dlKdiarge 59 

gsgehaight 50 

HoDy,  Colo., 

Arkansas  River  at: 

description 27 

discharge 27 

discharge,  dally 28 

discharge,  monthly 29 

gi«a  height 38 


Hot  Springs,  Coto.,  Page. 

Cottonwood  Creek  near.    8u  Buena  Vista, 
Colo. 
Huerfsno,  Colo., 

Haerfluio  River  at: 

dischargs 84 

Hueribno  River  at— 
Hoerfano,  Colo.: 

discharge 84 

Hugo,  Colo., 

Big  Sandy  Creek  at: 

description 43-43 

discharge 43 

ga^  height 43 

Investigations,  authority  for 5-6 

Kit  CaiBOD,  Colo., 

Big  Sandy  Creek  at: 

description 44 

discharge 44 

gagehelght 44 

La  Cueva,  N.  Mex., 
La  Caeva  canal  at: 

description 54 

discharge 56 

discharge,  daily 57 

discharge,  monthly 57 

gagehei^t 56 

Mora  River  at: 

deacription 54 

discharge 54 

discharge,  daily 55 

discharge,  monthly 56 

gage  height 55 

La  Cueva  canal  at— 
La  Cueva,  N.  Max.: 

description 54 

disohaige 56 

dlKharge,  daily 57 

discharge,  monthly 57 

gagebei^t 56 

Leadville,  Coto., 

Arkansas  River  near 

dlKharge 84 

Axkanaas  River  (East  Fork)  nean 

description 14 

discharge 14 

disdiargB,  dally 15 

gagehelght 15 

Half  Moon  Creak  near: 

deecription 80 

discharge : 30 

gagehelght 31 

Tennessee  Fork  nean 

description 30 

discharge 20 

gagehelght 80 

Logan,  N.  Max., 

Canadian  River  at: 

description 46 

discharge 46 

gagehelght 46 

Ute  Creek  near 

description 50-80 

discharge 60 

discharge,  daily 61-68 

discharge,  monthly 64 

gagehelght 60 
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Loi  Alamoi,  N.  Hex., 

topello  RiTor  at:  Page. 

dflacription 57-58 

discharge 58 

discbarse,  dally 58 

diKharge,  montlUy 58 

•  gageheight 58 

Lynn,  Colo., 

Apiahapa  Creak  at: 

discharge 8i 

Manitou,  Colo., 

Fountain  Creek  near 

discharge 84 

Map  showing  mean  annual  precipitation  in 

United  States 12 

Map  showing  mean  annual  run-off  in  United 

States 12 

Maxwell,  N.  Mex., 

Oanadlan  River  near: 

discharge 84 

Miscellaneous  measurementSy  Arkansas  River 

basin 84 

Monson,  Colo., 
Salado  Creek  at: 

dischaxige 84 

Santa  Clara  Creek  at: 

discharge 84 

Mora  River  at  or  near- 
La  Cueva,  N.  Max.: 

description 54 

discharge 54 

discharge,  daily 55 

discharge,  monthly 56 

gaceheight 55 

Wagon  Mound,  N.  Max.: 

discharge 84 

Wationa,  N.  Mex..* 

discharge 84 

N^jMsta,  Colo., 

Arkansas  River  near: 

deacriptian 24 

diaohaise 24 

gageheight 25 

Neiw  Fort  Lyons,  Colo., 
Arkansas  River  at: 

deaoription ^ 25 

dtoohaise 25 

disohaise,  daUy 1 26 

diaoharga,  monthly 27 

m^height 26 

Hortb  Cottonwood  tSieek  near— 
Boena  Vfata,  Colo.: 

description 84 

dischargB 84 

ga«B  height 35 

Oeate  Greek  near— 
Cohnor,  N.  Max.: 

dischargB 84 

Pi^ailto  Creek  near— 
Hanley,  N.  Mex.: 

description 59 

discharge 69 

gage  height 50 

Tnoumcari,  N.  Max.: 

diaohaifB 84 


PhiUpp,  ] 

Tallahatchie  River  at:  Paf«. 

description 66h»7 

discharge ^ 67 

dischaxge,  dally 68 

discharge,  monthly 66 

gageheight 67 

PcDcha,  Cok>., 

Arkansas  River  (South  Fork)  at: 

description 37 

dischaige 37 

gage  height 36 

Poncha  Creek  at: 

description 38 

discharge 38 

gageheight 39 

Poncha  Creek  at— 
Poncha,  Colo.: 

deserlpti<Hi 38 

dischaxge 38 

gageheight 39 

Ponil  Creek  near— 
Cimarron,  N.  Max.: 

discharge 84 

Precipitation  in  United  States,  mean  annual, 

mapahowing 13 

Price  meters,  views  of. 13 

PubUoatlons,lisfcBof. 5,7.8 

Pueblo,  Colo., 

Arkansas  River  at: 

description 21 

discharge 23 

discharge,  daUy 33 

discharge,  monthly 24 

gageheight 23 

Purgatory  River  at— 
Trinidad,  Colo.: 

descriptiim 4M1 

discharge 41 

discharge,  daOy 43 

dischargBi  monthly 43 

gageheight 41 

Rating  carves  and  tablea,aooaracy  of 13 

oonstmotlonof ^....      11 

Raton,  N.  Max., 
Canadian  River  at: 

dlsohaige ^ 64 

Ghloo  Rioe  Creek  nesR 

desoflption 4M7 

disohaige 47 

gagehel^t 47 

Raton  Creek  at: 

diaobarge 84 

Una  del  Oato  Creek  near: 

description 48 

discharge 48 

gageheight 48 

Raton  Creek  at— 
Raton,  N.  Max.: 

discharge 84 

Rayado  River  near— 

Abreo'B  ranch,  near  Gfananon,  N.  Max. 

See  Cimarran,  N.  Mex. 
Cimarron,  N.  Max.: 

deacriptian 51,62 

......... ..... —  5i.ia 
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RaTidoRlTflr  iiMr--OoiitlniMd. 

Gtananon,  N.  Hex.— Continaed.  Fac«- 

disQhaivB,  daUy 63 

diaohaivB,  moatblj 64 

gB«B  height 62,63 

RadRliperat— 

Arthur  aty,TBx.: 

demiptlofi I..... 79 

diachuBB ^ W 

diachares,  monthly 82 

gaeaheight 79-81 

Red  River  baoiii,  gaging  stations  in,  records 

of 79^ 

stream  flow  in 79-84 

Rughy,Colo.. 

Balado  Greek  at: 

disohaige 84 

RnlBville,  Miss., 

Bonllower  River  near: 

description 77 

dJseharge 77 

gaceheight 77 

RmKoff,  daflnltion  of 8,9 

Run-off  in  United  States,  meah  annual,  map 

■howtaig 12 

Russell,  O.  H.,  work  of 14 

St  Charlea  River  at— 
San  GarloB,  Colo.: 

dlK^harfs 84 

St.  Ehno,  Colo., 
Chalk  Creek  near: 

deseription 36 

dlscharsp 36 

disclub^,  daily 36 

dischaiige,  monthly 37 

gage  height 36 

Balado  Creek  at— 
Moooon,  Coki.: 

discharge 84 

Rogby,  Cok>.: 

discharge. 84 

Mlda,Ook>., 

Axkanaaa  River  at: 

description.,...,,,,,,,,......,,.^...       18 

diseharge 18 

djsoharge,  daily 19 

diseharge,  monthly 20 

gags  height 19 

Sn  OailoB,  Colo., 

8t.GhaileBRiv«at: 

dIsQhaiffB S4 

BandyCtoak.    0«  Big  Sandy  Creak. 
Santa  Clan  Gtoek  at— 
lionson,  Colo.: 

discharge 84 

Sapello  River  at— 

LoaAhanoa,N.llez^ 

descrlptJon 67-M 

disohaifs 68 

disohaigB,  daily 58 

disohaigB,  monthly 68 

gNP  height 68 

Savage,  ICte., 

Coldwater  River  at: 

descriptian 73 

discharge 73 

diiahaiia,  daily ••.... 74 


Savage,  Mli8.-CoBttnaed. 

Coldwater  River  at-Continaed.  Page. 

discharge,  monthly 74 

gagehelght 74 

Second-foot,  definition  of 9 

Spring  (keek.    5e«  Big  Spring  Greek. 
Springer,  N.  Hex., 
Gimanon  River  at: 

discharge 84 

Uriaca  Creek  nean 

discharge 84 

Stewart,  J.  B.,  work  of 14 

Stream  measurement,  accuracy  of 12-13 

publications  on,  by  Unlted'States  Geolog- 
ical Survey 6,7,8 

Sunflower  River  at  or  near— 
Baird,  Miss.: 

description 78 

discharge 78 

gagehelght 78 

Rulevllte,  Miss.: 

description 77 

discharge 77 

gagehelght 77 

Tables,  ezplanatkm  of 11-12 

Tallahatchie  River  at— 
Batflsville,  Mlsi.: 

description 66 

discharge 66 

discharge,  dally 66 

discharge,  monthly 66 

gagehelght 66 
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Ute  Creek  near— 
Logan,  N.  Mex.: 

description 59-60 

discharge 60 

discharge,  dally 61-63 
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discharge 09 

discharge,  daily 70-71 

discharge,  monthly 72 

gage  height m 
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stream  flow  in 6S-78 
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SURFACE  WATER  SUPPLY  OF  THE  WESTERN  GULF  OF 
MEXICO  DRAINAGE  BASINS,  1911. 


By  W.  W.  FoLLETT,  W.  B.  Fbeeman,  and  G.  K.  Labbison. 


AUTHORITY  FOR  INVESTIGATIONS. 

This  volume  is  Part  VIII  of  a  series  of  12  reports  presenting  results 
of  measurements  of  flow  made  on  certain  streams  in  the  United 
States  during  the  calendar  year  1911.  The  reports  are  listed  in  the 
following  table: 

Papers  on  surface  water  supply  of  the  United  S totes ^  1911.  , 


Part« 

No. 

Title. 

I 

aoi 

North  Atlaatiooout. 

II 

303 

South  AUanUo  coast  and  eastern  Oulf  of  Mezloo. 

III 

808 

Ohio  River  basin. 

IV 

3(M 

St.  Lawrenoe  River  basin. 

V 
VI 

ao6 

306 

Upper  Mississippi  River  and  Uudaoo  Bay  badoa. 
Kissouri  River  basin. 

VII 

307 

Lower  Mississippi  River  basin. 
Western  OnUofMexioo. 

VIII 

308 

IX 

300 

Colorado  River  basin. 

X 

310 

Great  Basin. 

XI 

311 

Pacific  coast  in  CaUJomia. 

XII 

313 

North  Pacific  coast. 

a  For  the  purpose  of  unliormity  in  the  presentation  of  reports,  a  general  plan  has  been  agieed  gpon  by 
the  United  States  ReclamaUon  Service,  the  United  States  Forest  Service,  the  United  States  Weather 
Bureau,  and  the  United  States  Geological  Survey,  according  to  which  the  area  of  the  United  States  has 
been  divided  into  13  parts,  whose  boundaries  coincide  with  natural  drafaiage  lines  indicated  by  the  parts 
of  Uie  report. 

The  data  presented  in  these  reports  were  collected  by  the  United 
States  Geological  Survey  under  authority  implied  in  the  organic  law 
(20  Stat.  L.,  p.  394);  which*  contains  the  following  paragraph: 

Provided^  That  this  officer  [the  Director]  shall  have  the  direction  of  the  geological 
survey  and  the  classification  of  public  lands  and  examination  of  the  geological  struc- 
ture, mineral  reeources,  and  products  of  the  national  domain. 

The  work  was  begun  in  1888  in  connection  with  special  studies  of 
water  supply  for  irrigation. 
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6  SUBPACE  WATEK  SUPPLY,  1911,  PABT  VHI. 

Since  the  fiscal  year  ending  June  30;  1895,  successive  sundry  dvil 
bills  passed  by  Congress  have  carried  the  following  item  and  appro- 
priations: 

For  gaging  the  streams  and  determining  the  water  supply  of  the  United  States,  and 
for  the  investigation  of  imdeiground  currents  and  artesian  wells,  and  for  the  prepem- 
tion  of  reports  upon  the  best  methods  of  utilizing  the  water  resources. 
Annual  appropriations  for  the  fiscal  year  ending  June  SO: 

1896 $12,500 

1896 20.000 

1897  to  1900,  inclusive 50,000 

1901  to  1902,  inclusive 100,000 

1903  to  1906,  inclusive 200,000 

1907 150,000 

1908  to  1910.  inclusive 100.000 

1911  to  1913,  inclusive 150, 000 

In  the  execution  of  the  work  various  private  and  State  organiza- 
tions have  cooperated.  Acknowledgment  for  such  cooperation 
is  made  on  page  13,  and  also  in  connection  with  the  description  of 
each  station  affected  by  the  cooperative  work. 

PUBmCATIONS. 

Measurements  of  stream  flow  have  been  made  at  nearly  2,000 
poin'ts  in  the  United  States  and  also  at  many  points  in  small  areas 
in  Seward  Peninsula  and  the  Yukon-Tanana  r^on,  Alaska,  and  in 
the  Hawaiian  Islands.  During  1911  gaging  stations  were  maintained 
by  the  Survey  and  the  cooperating  organizations  at  about  1,500  points 
in  the  United  States,  and  many  discharge  measurements  were  made 
at  other  points.  In  connection  with  this  work  data  were  also  col- 
lected in  regard  to  precipitation,  evaporation,  storage  reservoirs, 
river  profiles,  and  water  power  in  many  sections  of  the  country,  and 
will  be  made  available  in  the  regular  surface  water-supply  papers 
from  time  to  time.  A  complete  list  of  the  gaging  stations  maintained 
by  the  Survey  to  and  including  1910  and  a  list  of  the  papers  relating 
to  the  water  supply  of  the  country  has  been  published  by  the  Survey 
as  Water-Supply  Paper  280.  An  index  to  the  reports  containing 
stream-flow  measurements  prior  to  1904  has  been  published  as  Water- 
Supply  Paper  119. 

For  each  calendar  year  there  has  been  prepared  a  report  embodying 
the  stream-flow  data  collected  during  that  year,  which  has  been  pub- 
lished either  as  a  part  of  the  annual  report  of  the  Director,  as  a  bulle- 
tin, or  as  a  water-supply  paper,  as  shown  by  the  following  table: 
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wsdTBBKT  otTLi?  Of  Mexico. 

Stnamrjlow  data  in  reports  of  the  United  States  Geological  Survey. 
(A- Annual  Report;  B- Bulletin;  WS- Water-supply  Paper.] 


Report. 


Character  of  data. 


Year. 


lOth  A,  pt.  2. 
nth  A,  pt.  2. 

12th  A,  pt.  2. 

13th  A,  pt.  8. 

UthA,pt.2. 


Bm 

leth  A,  pt.  2. 
Bl«..„..... 


wsn 

18th  A,  pt.  4. 
W81* 


W816. 


19th  A,  pt.  4. 

W8  27 

W8  28 


20tbA,pt.4.. 
W8  36to»... 
21ttA.pt.  4... 
W8  47toA2... 
22dA,pt.4... 

W86J,^ 

W8  75. 

W8  82  to  85... 
W8  97  to  100.. 
W8  124  to  135. 
W8  165  to  178. 
WS  201  to  214. 
W8  241  to  262. 
W8  2S1  to  272. 
W8  281  to  202. 
W8  301  to  312. 


DeeorlptiTe  fnformatkm  only.. 
IContluy  discharge 


Mean  dJeoharge  in  seoond-feet 

Monthly  dlaobarge  (longtime  reoorda,  1871  to  1803) 

Deacriptknu.  measurements,  fiage  heights,  and  ratings 

Descriptive  mformatlon  only 

Descriptions,  measurements,  gage  heights,  ratings,  and  monthly 

disenarn  (also  many  data  covering  earlier  years). 

Oage  heights  (also  gage  heights  for  earlier  years) 

Descriptions,  measurements,  rattaigs,  and  monthly  discharge 

(also  similar  data  for  some  earlier  years). 
Descriptions,  measurements,  and  gage  heights,  eastern  United 

States,  eastern  Mississippi  River,  and  Missouri  River  above 

junction  with  Kansas. 
Desortotions,  measurements,  and  gage  heights,  western  Missis- 

stopi  River  below  junction  of  Missouri  and  Platte,  and  western 

xMted  States. 
Descriptions,  measurements,  ratings,  and  monthly  discharge 

(also  some  long-time  reooroA). 
Measurements. ratlnB,an<>gage  hei Ats,  eastern  United  States, 

eastern  Missusippi  River  and  Missouri  River. 
Measurements,  ratings,  and  gage  heights,  Arkansas  River  and 


western  United  Stetes. 

Monthly  discharge  (also  for  many  earlier  years) 

Descriptions,  measurements,  gage  heights,  and  ratings. 
Monthly  discbarge. 


Descriptions,  measurements,  cage  heights,  and  ratings., 
Monthly  r    •  »  »-b       -.     ,  -^ 


.  discharge. 
Descrintlons,  measurements,  gage  heights,  and  ratings.. 

Monthly  discharge 

Complete  data 


.do., 
.do.. 


Complete  data,  except  descriptions.. 

iilldo  *'!!;!!!!!!!!!!!!!;!!!!!!!!!! 
....do 

....do 


1884  to  Sept., 

1890. 
1884  to  June  30, 

1891. 
1884  to  Dec.  31, 

1803. 
1888  to  Dec.  31, 

1803. 
1893  and  1894. 

1895. 

189d. 

1895  and  1896. 

1807. 


1807. 


1807. 

1808 

1808. 

1808. 

1800. 

1800. 

1900. 

1900. 

1901. 

1901. 

1902. 

1903. 

1904. 

1905. 

1906. 

1907-8. 

1909. 

1910. 

1911. 


NoTB.— No  data  regarding  stream  flow  are  given  in  the  15th  and  17th  annual  reports. 

The  table  which  follows  gives,  by  years  and  drainage  basins,  the 
numbers  of  the  papers  on  surface-water  supply  published  from  1899 
to  1911.  The  data  for  any  particular  station  will  be  found  in  the 
reports  covering  the  years  during  which  the  station  was  maintained. 
For  example,  data  for  Machias  River  at  Whitneyville,  Me.,  1903  to 
1911,  are  published  in  Water-Supply  Papers  97,  124,  165,  201,  241, 
261,  281,  and  301,  which  contain  records  for  the  New  England  streams 
from  1903  to  1911. 
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Numbers  of  wcUer-supply  papers  eontaining  results  of  stream  measurements,  1899-1911. 


North  Atlantic  coast  (St.  John 
RJver  to  York  River) 

South  Atlantic  coast  and  eastern 
Gulf  of  Mexico  (James  River 
to  the  Mississippi) 

Ohio  River  basin 

St.  Lawrence  River  and  Great 
Lakes 

Hudson  Bay  and  upper  Missis- 
sippi River , 

Missouri  River 

Lower  Mississippi  River 

Western  Gulf  of  Mexico 

Colorado  River 

Great  Basin 

Pacific  coast  in  California 

North  Pacific  coast 


1899  d 


86 


f  86,36 


36 

36 
*36,37 

37 

37 
«37,38 
38,p39 
38,  r  39 

38 


1900  b 


47,  e48 


48 
48,  A  49 

49 

49 
49,160 
50 
50 
50 
51 
51 
51 


1901 


65,75 


65,75 
65,75 

65,75 


/65,66,75 
66, 76 

y83,85 
84 

>  65, 66, 75 

/83,84 

66,75 

84 

66,75 

85 

66,75 

85 

66,75 

85 

66,75 

85 

1902 


82 


f  82,83 
83 

<82,83 


19(» 


07 


9  97,98 
98 

97 

y98,99,i00 
99 
>96,99 
99 
100 
100 
100 
100 


1904 


d  134,  <  125.  /126 


/ 126,127 
128 

129 

4  128,130 

130, » 131 

>  128, 131 

132 

133 

133,  f  134 

\U 

135 


1905 


1906 


1907-8 


1909 


1910 


1911 


North  Atlanta  coast  (St.  John 
River  to  York  River) 

South  Atlantk:  coast  and  eastern 
Gulf  of  Mexico  (James  River 
to  the  Mississippi) 

Ohio  River  basin 

St.  Lawrence  River  and  Great 
Lakes 

Hudson  Bay  and  upper  Missis- 
sippi River 

Missouri  River 

Lower  Mississippi  River 

Western  Gulf  ofMexkso 

Colorado  River 

0  reat  Basin 

Pacific  coast  in  California 

North  Pacific  coast 


d  165,  »166,  /167 


/ 167, 168 
160 

170 

in 

172 
i  169, 173 

174 
175, o  177 
176,7177 

177 
«  177, 178 


tf201,e2Q2,/203 


*     /  203,204 
206 

206 

207 
206 

/205,200 
210 
211 

212,9  213 
213 
214 


241 


242 
243 

244 

245 
246 
247 
248 
249 
250,9251 
251 
252 


261 

262 
263 

264 

265 
266 
267 
268 
2G9 
270,9  271 
271 
272 


281 


282 


287 
288 
280 
290 
291 


301 


302 
303 

304 

I 
305 
306 
307 
308 

309    i 
310 
311 
312 


a  Rating  tables  and  index  to  Water-Supply  Papers  35-39  contained  in  Water-Supply  Paper  39. 


b  Rating  tables  and  index  to  Water-Supplv  Papers  47-52  and  data  on  precipitation,  wells,  and  irrigation 
n  California  and  Utah  contained  in  Water-Suppjy  Paper  52. 
c  Wissahickon  and  Schuylkill  rivers  to  James  River. 


d  New  England  rivers  only. 

«  Hudson  Kiver  to  Delaware  River,  inclusive. 

/  Susquehanna  River  to  Yadkin  River,  inclusive. 

g  James  River  only. 

A  Scioto  River. 

i  Lake  Ontario  and  tributaries  to  St.  Lawrence  River  proper. 

y  Tributaries  of  Mississippi  from  east. 

*  Gallatin  River. 

'  Loup  and  Platte  rivers  near  Columbus,  Nebr.,  and  all  tributaries  below  Junctfon  with  Platte. 
*»  Platte  and  Kansas  rivers. 

«i  Green  and  Gunnlwn  rivers  and  Grand  River  above  J  unction  with  Gunnison, 
o  Below  Junction  with  Gila. 
V  Mohave  River  onlv. 

9  Great  Basin  in  California,  excepting  Truckee  and  Carson  drainage  basins. 
r  Kings  and  Kern  rivers  and  south  Pacific  coast  drainage  basins. 

•  Rogue,  Umpqiia,  and  Siletz  rivers  only. 

DEFINITION  OF  TERMS. 

The  volume  of  water  flowing  in  a  stream — the  ''run-oflF"  or  "dis- 
charge'^ — is  expressed  in  various  terms,  each  of  which  has  become 
associated  with  a  certain  class  of  work.  These  terms  may  be  divided 
into  two  groups:  (1)  Those  which  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inches,  and  discharge  in  second-feet 
per  square  mile;  and  (2)  those  which  represent  the  actual  quantity 
of  water,  as  run-oflf  in  depth  in  inches  and  acre-feet.  The  units  used 
in  this  series  of  reports  are  second-feet,  second-feet  per  square  mile, 
run-oflf  in  inches  and  acre-feet.     They  mav  be  defined  as  follows: 
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"Seoond-foot"  is  an  abbreyiation  for  cubic  foot  per  second  and  is 
a  measure  of  the  rate  of  discharge  of  water  flowing  in  a  stream  1  foot 
wide,  1  foot  deep,  at  a  rate  of  1  foot  per  second.  It  is  generally  used 
as  a  fundamental  unit  from  which  others  are  computed  by  the  use  of 
the  factors  given  in  the  following  table  of  equivalents. 

*' Second-feet  per  square  mile''  is  the  average  number  of  cubic  feet 
of  water  flowing  per  second  from  each  square  mile  of  area  drained,  on 
the  assumption  that  the  run-off  is  distributed  uniformly  both  as 
regards  time  and  area. 

''Run-off  in  inches"  is  the  depth  to  which  the  drainage  area  would 
be  covered  if  all  the  water  flowing  from  it  in  a  given  period  were  con- 
served and  uniformly  distributed  on  the  surface.  It  is  used  for 
comparing  run-off  with  rainfall,  which  is  usually  expressed  in  depth 
in  inches. 

An  ''acre-foot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quan- 
tity of  water  required  to  cover  an  acre  to  the  depth  of  1  foot. 
The  term  is  commonly  used  in  connection  with  storage  for  irrigation 

work. 

CONVENIENT   EQUIVALENTS. 

The  following  is  a  list  of  convenient  equivalents  for  use  in  hydraulic 
computations: 

Table  for  converting  dMiarge  in  ucond-feet  fer  square  mile  into  run-off  in  depth  in  inches 

over  ( 


itversqua 
•  the  area. 


Dlacharse 

(second- 

let  per 

square 

mllfl). 

Riin-off  (depth  In  inches). 

Iday. 

28  days. 

20  days. 

30  days. 

31  days. 

1 

0.08710 
.07438 
.11157 
.14876 
.18595 
.22314 
.20033 
.29752 
.33471 

1.041 
2.083 
3.124 
4.165 
5,207 
6.248 
7.280 
8.831 
0.372 

1.070 
2.157 
3.236 
4.314 
5.393 
6.471 
7.660 
8.028 
0.707 

1.116* 
2.231 
3.347 
4.463 
5.578 
6.694 
7.810 
8.926 
10.041 

1.153 
2.306 
8.460 
4.612 
5.764 
6.017 
8.070 
0.223 
10.376 

2 

3 

4 

5 

G 

7 

8 

0 

NoTX.— For  partial  month  multiply  the  values  for  one  day  by  the  number  of  days. 

Table  for  converting  discharge  in  second-feet  into  runoff  in  acre-feet. 


Dlscharae 
(second- 
feet). 

Run-off  (acre-feet). 

Iday. 

28  days. 

29  days. 

30  days. 

31  days. 

1.083 
3.067 
5.950 
7.934 
9.917 
11.90 
13.88 
15.87 
17.85 

55.54 

m.i 

166.6 
222.1 
277.7 
333.2 
388.8 
444.3 
499.8 

57.62 
116.0 
172.6 
230.1 
287.6 
345.1 
402.6 
460.2 
617.7 

69.60 
119.0 
178.5 
238.0 
297.5 
367.0 
416.6 
476.0 
536.5 

61.49 
123.0 
184.5 
246.0 
307.4 
368.9 
430.4 
491.9 
563.4 

Note.— For  partial  month  multiply  the  values  for  one  day  by  the  number  of  days. 
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1  second-foot  equals  40  California  miner's  inches  (law  of  Mar.  23, 1901). 

1  second-foot  equals  38.4  Colorado  miner's  inches. 

1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per 

minute;  equals  646,317  gallons  for  one  day. 

1  second-foot  for  one  year  covers  1  square  mile  1.131  feet  or  13.572  inches  deep. 

1  second-foot  for  one  year  equals  31,536,000  cubic  feet. 

1  second-foot  equals  about  1  acre-inch  per  hour. 

1  second-foot  for  one  day  equals  86,400  cubic  feet. 

1,000,000,000  (1  billion  U.  S.)  cubic  feet  equals  11,570  second-feet  for  one  day. 

1,000,000,000  cubic  feet  equals  414  second-feet  for  one  28-day  month. 

1,000,000,000  cubic  feet  equals  399  second-feet  for  one  29-day  month. 

1,000,000,000  cubic  feet  equals  386  second-feet  for  one  30-day  month. 

1,000,000,000  cubic  feet  equals  373  second-feet  for  one  31-day  month. 

100  California  miner's  inches  equals  18.7  United  States  gallons  per  second. 

100  California  miner's  inches  for  one  day  equals  4.96  acre-feet. 

100  Colorado  miner's  inches  equals  2.60  second-feet. 

100  Colorado  miner's  inches  equals  19.5  United  States  gallons  per  second. 

100  Colorado  miner's  inches  for  one  day  equals  5.17  acre-feet. 

100  United  States  gallons  per  minute  equals  0.223  second-feet. 

100  United  States  gallons  per  minute  for  one  day  equals  0.442  acre-foot. 

1,000,000  United  States  gidlons  per  day  equals  1 .55  second-feet. 

1,000,000  United  States  gallons  equals  3.07  acre-feet. 

1,000,000  cubic  feet  equals  22.95  acre-feet. 

1  acre-foot  equals  325,850  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 

1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 

1  foot  equals  0.3048  meter. 

1  mile  equals  1.60935  kilometers. 

1  mile  equals  5,280  feet. 

1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet. 

1  acre  equals  209  feet  square,  nearly. 

1  square  mile  equals  2.59  square  kilometers. 

1  cubic  foot  equals  0.0283  cubic  meter. 

1  cubic  foot  of  water  weighs  62.5  pounds. 

1  cubic  meter  per  minute  equals  0.5886  second-foot. 

1  horsepower  equals  550  foot-pounds  per  second. 

1  horsepower  equals  76.0  kilogram-meters  per  second. 

1  horsepower  equals  746  watts. 

1  horsepower  equals  1  second-foot  falling  8.80  feet. 

1}  horsepower  equals  about  1  kilowatt. 

m       ,    w        *  -11      Sec.-ft.XfaU  in  feet        ^  , 

To  calculate  water  power  quickly: jT =net  horsepower  on  water 

wheel  realizing  80  per  cent  of  theoretical  power. 

EXPLANATION   OF   DATA. 

For  each  regular  current  meter  gaging  station  the  following  data 
are  given:  Description  of  the  station^  list  of  discharge  measurements, 
table  of  daily  gage  heights,  table  of  daily  discharges,  table  of  monthly 
and  yearly  discharges  and  run-off.  For  stations  located  at  weirs  or 
dams  the  gage-height  table  is  omitted. 
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In  addition  to  statements  regarding  the  location  and  installation 
of  current-meter  stations,  the  descriptions  give  information  in  regard 
to  any  conditions  which  may  aSeci  the  constancy  of  the  relation  of 
gage  height  to  discharge,  covering  such  points  as  ice,  logging,  shifting 
channels,  and  backwater;  also  information  regarding  diversions 
which  decrease  the  total  flow  at  the  measuring  section.  Statements 
are  also  made  regarding  the  accuracy  and  reliability  of  the  data. 

The  table  of  daily  gage  heights  records  the  daily  fluctuations  of  the 
suiface  of  the  river  as  found  from  the  mean  of  the  gage  readings 
taken  each  day,  usually  in  the  morning  and  in  the  evening.  The 
gage  height  given  in  the  table  represents  the  elevation  of  the  surface 
of  the  water  above  the  zero  of  the  gage.  All  gage  heights  affected 
by  the  presence  of  ice  in  the  streams  or  by  backwater  from  obstruc- 
tions are  published  as  recorded,  with  suitable  footnotes.  The  rating 
table  is  not  applicable  for  such  periods  unless  the  proper  corrections 
to  the  gage  heights  are  known  and  applied.  Attention  is  called  to 
the  fact  that  the  zero  of  the  gage  is  placed  at  an  arbitrary  datum  and 
has  no  relation  to  zero  flow  or  the  bottom  of  the  river.  In  general, 
the  zero  is  located  somewhat  below  the  lowest  known  flow,  so  that 
negative  readings  shall  not  occur. 

The  discharge  measurements  and  gage  heights  are  the  base  data 
from  which  rating  tables,  daily  discharge  tables,  and  monthly  dis- 
charge tables  are  computed. 

The  rating  table  gives,  either  directly  or  by  interpolation,  the  dis- 
charge in  second-feet  corresponding  to  every  stage  of  the  river  recorded 
during  the  period  for  which  it  is  applicable.  It  is  not  published  in 
this  report  but  can  be  determined  from  the  tables  of  daily  gage 
heights  and  daily  discharge,  as  follows: 

First  plot  the  discharge  measurements  for  the  current  and  earlier 
years  on  cross-section  paper,  with  gage  heights  in  feet  as  ordinates  and 
discharge  in  second-feet  as  abscissas.  Then  tabulate  a  number  of 
gage  heights  taken  from  the  daily  gage-height  table  for  the  com- 
plete range  of  stage  given  and  the  corresponding  discharges  for  the 
days  selected  from  the  daily  dischai^ge  table  and  plot  the  values  on 
crosdHsection  paper.  The  last  points  plotted  will  define  the  rating 
curve  used  and  will  lie  among  the  plotted  discharge  measurements. 
After  drawing  the  rating  curve,  a  table  can  be  developed  by  scaling 
off  the  discharge  in  second-feet  for  each  tenth  foot  of  gage  height. 
These  values  should  be  so  adjusted  that  the  first  differences  shall 
always  be  increasing  or  constant,  except  for  known  backwater 
periods. 

The  table  of  daily  discharge  gives  the  discharge  in  second-feet 
corresponding  to  the  observed  gage  heights  as  determined  from  the 
rating  tables. 
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In  the  table  of  monthly  discharge  the  column  headed  *'M 
gives  the  mean  flow,  as  determined  from  the  rating  table,  for 
when  the  mean  gage  height  was  highest.    As  the  gage  heightr| 
mean  for  the  day,  it  does  not  indicate  correctly  the  stage  wl 
water  surface  was  at  crest  height  and  the  corresponding 
was  consequently  larger  than  given  in  the  maximum  column, 
wise  in  the  column  headed  '  ^liCnimum"  the  quantity  given  is  th< 
flow  for  the  day  when  the  mean  gage  height  was  lowest.    The  < 
headed  ''Mean''  is  the  average  flow  in  cubic  feet  for  each  secoi 
ing  the  month.     On  this  the  computations  for  the  remaining  co]| 
which  are  defined  on  page  9,  are  based. 

The  field  methods  used  in  the  collection  of  the  data  preset: 
this  series  of  reports  are  described  in  the  introductory  sect 
Water-Supply  Papers  261  to  272,  inclusive,  **  Surface  water  suj 
the  United  States,  1909." 

Plates  I  and  II  show  the  average  run-off  and  rainfall  in  the 
States  as  determined  from  the  measurements  of  stream  flow 
by  the  Geological  Survey  and  records  of  rainfall  collected 
Weather  Bureau.     Plate  III  shows  typical  gaging  stations,  ino 
the  method  of  suspendmg  the  current  meter;  Plate  IV  shows  ct 
meters*  used  in  the  work. 

ACCURACY    AND     RELIABILITY    OF     FIELD    DATA 

COMPARATIVE  RESULTS.  '^  / 


^V'   -- 

if'^.v  * 

ft  --^c^- , 

^ft  »■ 

B\'J 

The  accuracy  of  stream-flow  data  depends  primarily  on  the  natural  ,^ 
conditions  at  the  gaging  station  and  on  the  methods  and  care  with  -^ 
which  the  data  are  collected.  Errors  of  the  first  group  depend  on  the  t^ 
degree  of  permanency  of  channel  and  of  permanency  of  the  relation  ^ 
between  discharge  and  stage.  ^;^ 

Errors  of  the  second  class  are  due,  first,  to  errors  in  observation  of 
stage;  second,  to  errors  in  measurements  of  flow;  and,  third,  to  errors    t% 
due  to  misinterpretation  of  stage  and  flow  data.  \ 

In  order  to  give  engineers  and  others  information  regarding  the      V 
probable  accuracy  of  the  computed  results,  footnotes  are  added  to  the     \  ^ 
daily  discharge  tables,  stating  the  probable  accuracy  of  Uie  rating     V~ 
tables  used,  and  an  accuracy  column  is  inserted  in  the  monthly  dis-      ^| 
charge  table.     For  the  rating  tables  'VeU  defined''  indicates,  in  gen- 
eral, that  the  rating  is  probably  accurate  within  5  per  cent;  '*f airly 
well  defined,"  within  10  per  cent;  ''poorly  defined"  or  ''approxi- 
mate, "  within  15  to  25  per  cent.    These  notes  are  very  general  and 
are  based  on  the  plotting  of  the  individual  measurements  with  refer- 
ence to  the  mean  rating  curve. 

1  See  Hoyt,  J.  C,  and  others,  Use  and  care  of  die  current  meter  as  practiced  by  the  United  States  Oeologi* 
oal  Survey:  Trans.  Am.  See.  Civil  Eng.,  vol.  66, 1910,  p.  70. 
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B.     FOR  BRIDGE  MEASUREMENT. 

TYPICAL    GAGING    STATIONS. 
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The  accuracy  column  in  the  monthly  discharge  table  does  not 
apply  to  the  maximum  or  minimum  nor  to  any  individual  day,  but  to 
the  monthly  mean.  It  is  based  on  the  accuracy  of  the  rating,  the 
probable  reliability  of  the  observer,  and  knowledge  of  local  conditions. 
In  this  column,  A  indicates  that  the  mean  monthly  flow  is  probably 
accurate  within  5  per  cent;  B,  within  10  per  cent;  C,  within  15  per 
cent;  D,  within  25  per  cent.  Special  conditions  are  covered  by  foot- 
notes. 

Even  though  the  monthly  means  for  any.  station  may  represent 
with  a  high  degree  of  accuracy  the  quantity  of  water  flowing  past  the 
gage,  the  figures  showing  discharge  per  square  mile  and  depth  of  nm- 
oflf  in  inches  may  be  subject  to  gross  errors  which  result  from  includ- 
ing in  the  measured  drainage  area  large  noncontributing  districts,  or 
omitting  estimates  of  water  diverted  for  irrigation  or  other  use,  and 
they  should,  therefore,  be  considered  as  only  approximate,  particu- 
larly for  periods  of  irrigation  or  of  low  water.  For  these  errors  it  is 
as  a  rule  not  feasible  to  make  adequate  correction. 

In  general,  the  base  data  collected  each  year  by  the  Survey  engi- 
neers are  published,  not  only  to  comply  with  the  law  but  also  to 
afford  any  engineer  the  means  of  examining  and  adjusting  to  his  own 
needs  the  results  of  the  computations.  The  table  of  monthly  dis- 
charge is  so  arranged  as  to  give  only  a  general  idea  of  the  flow  at  the 
station  and  should  not  be  used  for  other  than  preliminary  estimates. 
The  determinations  of  daily  discharge  allow  more  detailed  studies  of 
the  variation  in  flow  by  which  the  period  of  deficiency  may  be  deter- 
mined. 

It  should  be  borne  in  mind  that  the  observations  in  each  succeeding 
year  may  be  expected  to  throw  new  light  on  data  already  collected 
and  published,  and  the  engineer  who  makes  use  of  the  figures  pre- 
sented in  these  papers  should  verify  all  ratings  and  make  such  adjust- 
ments for  earlier  years  as  may  seem  necessary. 
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The  work  in  Ck)lorado  was  carried  on  in  cooperation  with  C.  W. 
Comstock,  State  engineer,  who  collected  the  field  data  on  the  stations 
on  the  Kio  Grande  and  furnished  the  entire  records  at  a  number  of 
other  stations,  as  noted  in  connection  with  the  station  descriptions; 
and  with  the  United  States  Forest  Service,  which  provided  the 
services  of  a  hydrographer  for  measuring  the  streams  in  the  national 
forests  and  also  furnished  the  gage  heights. 

In  New  Mexico  the  work  was  carried  on  in  cooperation  with  C.  D. 
Miller,  Territorial  engineer,  who  paid  the  field  expenses  incurred  for 
most  of  the  New  Mexico  stations  and  also  paid  the  gage  observers. 
Cooperation  with  the  Atchison,  Topeka  &  Santa  Fe  Railway  Co. 
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and  with  other  private  parties  was  arranged  by  the  Territorial 
engineer. 

The  records  for  Pecos  River  at  Dayton  and  Lakewood  were  fur- 
nished by  the  United  States  Reclamation  Service. 

Gage  heights  on  the  Rio  Pueblo  de  Taos  and  the  Rio  Lucero  were 
collected  by  the  United  States  Indian  Office. 

The  stations  on  the  Rio  Grande  in  Texas  and  Mexico  have  been 
maintained  in  cooperation  with  the  International  Boundary  Com- 
mission, Wilbur  Keblinger,  commissioner  on  the  part  of  the  United 
States;  Sefior  Fernando  Beltr&n  y  Puga,  commissioner  on  the  part 
of  Mexico;  and  W.  W.  FoUett,  consulting  engineer  on  the  part  of  the 
United  States. 

DIVISION  OF  WORK. 

The  field  data  in  the  Rio  Grande  basin  were  coUected  by  the 
United  States  Geological  Survey  under  the  direction  of  W.  B.  Free- 
man, district  engineer,  who  was  assisted  by  G.  A.  Gray,  E.  O.  Chris- 
tiansen, J.  B.  Stewart,  G.  H.  Russell,  O.  M.  Wimmer,  and  H.  B.  Waha. 
Assistance  in  New  Mexico  was  also  rendered  by  R.  L.  Cooper  and 
C.  B.  Digby,  of  the  Territorial  engineer's  office. 

With  the  exception  of  certain  data  furnished  completely  by  the 
State  of  Colorado  and  the  United  States  Reclamation  Service,  the 
computations  and  general  review  of  the  data  were  carried  on  under 
the  direction  of  R.  H.  Bolster,  hydraulic  engineer,  by  G.  K.  Larrison, 
H.  D.  Padgett,  A.  H.  Tuttle,  H.  J.  Dean,  and  M.  I.  Walters. 

The  manuscript  was  edited  by  Mrs.  B.  D.  Wood. 

BRAZOS  RIVER  BASIN. 

BBAZOS  BIVEB  AT  WACO,  TEX 

Location. — SuapeDsion  Bridge  on  Bridge  -Streeti  Waco,  Tex. 

Becords  available  .--September  14,  1898,  to  December  31,  1911. 

I>rainage  area.~^,800  square  milee. 

Gage.-— Chain;  attached  to  downstream  upper  chord  of  stiffening  tnm  of  bridge. 
So  to  as  known  datum  unchanged  since  establishment  of  station. 

Channel. — Bed  is  composed  of  sand,  is  free  from  vegetation,  and  shifts.  Rig^t  bank 
of  limestone;  not  inundated  by  floods;  left  bank  is  high  but  is  overflowed  at  flood 
stages.  A  single-span  truss  bridge  crosses  the  river  at  an  angle  of  about  76^ 
about  300  feet  above  the  bridge.  A  few  hundred  feet  below  the  gage  sand  is 
taken  out  of  the  river  for  commercial  purposes.  Between  this  point  and  the  gtge 
the  channel  is  modified  at  low  stages  to  direct  the  current  away  from  or  toward 
certain  discharge  pipes  from  factories. 

Discharge  meaaurementB. — ^Made  from  suspension  bridge. 

Accuraoy.— The  low-stage  rating  curve  is  unstable  on  account  of  the  shifting  Mndf . 

The  following  measurement  was  made  by  R.  G.  Tyler: 

December  27,  1911:  Gage  height,  6.2  feet;  dischaige,  2,780  second-feet.  This 
measurement  does  not  agree  with  the  1907-1910  rating  curve  by  a  considerable 
difference,  and  hence  estimates  of  dischaige  for  1911,  which  are  based  on  this  correi 
are  probably  very  poor. 
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DaUff  gaffe  Keighiy  in  feet,  o/Bratoi  River  at  WacOf  Tez.,/cr  1911. 


JHj. 


FetK 


Mtf. 


Apr. 


MV. 

June. 

July. 

Aug. 

2.8 

1.1 

1.0 

3.1 

2.2 

1.0 

.0 

3.0 

1.9 

1.0 

.0 

2.8 

1.9 

.0 

.0 

2.6 

s.« 

.0 

.8 

2.6 

S.8 

.0 

.8 

2.6 

8.2 

.8 

.8 

2.4 

8.0 

.8 

.8 

8.8 

2.9 

2.4 

1.4 

6.4 

2.8 

2.2 

2.6 

4.6 

2.5 

2.0 

1.6 

6.1 

2.6 

1.0 

1.6 

6.0 

8.A 

1.7 

2.8 

4.6 

2.4 

1.5 

2.2 

3.6 

2.2 

1.4 

6.5 

3.1 

2.0 

1.8 

8.0 

Z8 

2.0 

1.2 

6.6 

Z6 

1.9 

1.2 

18.5 

2.3 

1.8 

1.2 

8.1 

2.2 

1.8 

1.1 

10.1 

2.1 

2.0 

1.0 

7.6 

2.0 

2.0 

1.0 

8.0 

2.0 

1.0 

1.0 

6.2 

1.8 

1.8 

1.8 

6.6 

2.6 

1.7 

1.6 

0.6 

2.6 

1.0 

1.5 

6.6 

2.6 

1.6 

1.4 

6.1 

2.6 

1.4 

1.4 

4.6 

6.2 

1.3 

1.2 

4.1 

4.4 

1.3 

1.1 

3.8 

11.6 

1.2 

8.2 

13.6 

Sept. 

Oct. 

Not. 

12.6 

3.0 

1.8 

0.0 

2.8 

1.8 

8.6 

2.8 

1.7 

7.1 

2.6 

1.7 

11.4 

2.6 

1.8 

16.6 

2.6 

1.8 

11.4 

2.4 

1.8 

13.0 

2.4 

2.0 

0.6 

2.4 

2.0 

7.8 

2.3 

2.0 

7.4 

2.3 

ZO 

6.6 

2.8 

ZO 

6.0 

3.3 

2.0 

6.4 

3.0 

1.8 

6.4 

2.6 

1.8 

6.1 

2.5 

1.8 

4.8 

2,0 

2.0 

4.2 

1.7 

2.0 

3.8 

2.6 

1.8 

3.6 

2.1 

1.8 

3.4 

2.0 

1.8 

3.1 

ZO 

1.8 

6.2 

2.0 

1.0 

4.1 

1.0 

1.9 

3.4 

1.8 

1.9 

3.0 

1.8 

1.8 

2.6 

1.8 

1.8 

2.6 

1.9 

1.8 

2.6 

1.8 

1.8 

3.0 

1.9 
1.0 

1.8 

Dec. 


1.6 
1.5 
1.4 
1.4 
1.3 

1.3 
1.1 
1.1 
1.0 
1.0 

1.1 
1.1 
1.1 
1.0 
1.0 

1.0 
1.0 

1.1 
1.1 
1.1 

1.1 

1.0 
1.0 
1.0 
1.0 

.0 

1.1 
1.1 
1.1 

1.0 
1.0 


1.0 
1.0 
1.0 
.0 
.0 

.0 
.8 
.8 
1.0 
1.2 

1.6 
1.6 
1.5 
1.6 
1.4 

1.4 
1.6 
1.6 
1.6 
1.8 

1.8 
ia6 
7.8 
6.6 
6.4 

6.5 
4.6 
4.2 


4.0 
3.6 
3.6 
3.3 

3.2 

3.0 
3.0 
2.0 
Z7 
2.6 

Z5 

2.6 
2.4 
2.1 
2.0 

2.0 
2.0 
1.9 
2.0 
ZO 

ZO 
Zl 
ZO 
ZO 
ZO 

Z2 

ZO 
ZO 
1.9 
1.0 
1.9 


4.6 
Z6 
3.2 
7.1 
4.6 

3.3 

Z8 
Z4 
Z2 
Z2 

Zl 
ZO 
ZO 
1.0 
Z3 

Z6 
3.0 
Z6 
Z4 
Z2 

Zl 
Z6 
Z7 
Z4 
1.9 

1.8 
1.8 
1.8 
1.8 
1.7 


1.8 
1.8 
1.7 
1.7 
1.7 

1.8 
Z2 
ZO 
ZO 
Z4 

Z6 
Z4 
10.1 
8.2 
7.1 

7.4 
6.1 
4.8 
4.1 
6.0 

4.4 

0.6 
0.1 
6.6 
6.0 

6.4 
4.6 
4.0 
4.0 
4.0 
4.0 


Daily  discharge,  in  seeond-feet,  o/Bnuos  River  at  Waco,  Tex. ,  for  1911. 


iHy. 


I  Jan.     Feb.     Mar.     Apr.  '  Mmy.    June.    July.    Aug.    Sept.     Oct.     Not.    I>eo. 


8 
8 
8 
6 
6 

6 

4 
4 
8 
14 

34 
34 
34 
34 
26 

26 
44 

34 
34 
70 

70 
11,600 
6,910 
4,060 
3,770 

2,680 
1,600 
1,210 


740 
666 
620 
460 

366 
365 
826 
260 
284 

206 
206 

184 
120 
102 

102 
102 
86 
102 
102 

102 
120 
102 
102 
102 

140 
102 
108 
86 
86 
86 


1,500 

740 

460 

4,800 

1,600 

520 
290 
184 
140 
140 

120 
102 
102 
86 
162 

234 
365 
234 
184 
140 

120 
208 

260 
184 
86 

70 
70 
70 
70 
56 


200 

140 
86 
86 

740 

620 
460 
365 

325 

290 

208 
234 
740 
184 
140 

102 
102 
86 
70 
70 

102 
102 

86 
70 
56 

44 
34 

26 
20 
20 
14 


10 
8 

8 
6 
6 

6 

4 

4 

184 

140 

102 
86 
50- 
34 
26 

420 
14 
14 
14 
10 

8 
8 
8 
70 


6 
6 
6 

4 

4 
4 
4 

26 
234 

44 
44 

200 

140 

2,580 

365 
2.580 

35.400 
6,480 

10,500 

5,600 
6.300 
3,400 
2,580 
0,200 

4,060 
2,120 
1,500 
1,150 
900 
460 


410 
365 
290 
234 
234 

206 

184 

900 

2,460 

1,600 

3,300 

2,000 

1,600 

740 

410 

290 
206 
162. 
140 
120 

102 
102 
70 
234 

206 

208 

208 

2,220 

1,410 

13,700 

19,100 


16,410 
8,100 
7,410 
4.800 

13,500 

24,800 
13,500 
17,400 
0.410 
6,940 

6,280 
4.060 
3,220 
2,460 
3,770 

2,120 

1.800 

.1.240 

900 

666 

500 

410 

2.220 

1,150 

500 

865 

206 
206 
208 
365 


366 
290 
990 
234 
208 

206 
184 
184 
184 
162 

162 
200 
520 
365 
206 

206 
102 
66 

208 
120 

102 
102 
102 
86 
70 

70 
70 
86 
70 
86 
86 


70 
70 
66 
56 
70 

70 
70 
102 
102 
102 

102 
102 
102 
70 
70 

70 
102 
102 
70 
70 

70 
70 
86 

86 
86 

70 
70 
70 
70 
70 


70 
70 
66 
66 
66 

70 
140 
102 
102 

184 

234 

184 
10,500 
6,660 
4,800 

6.280 
3.360 
1.800 
1,150 
2,000 

1,410 
0.410 
8,400 
3,010 
3,220 

2.460 
1,600 
1,060 
1,060 
1,060 
1,060 


Noii.->Dafly  discharge  detennined  from  a  noting  cxsve  of  doubtful  accuracy. 
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SURFACE  WATER  SUPPLY,  1911,  PART  VIII. 


Monthly  discharge  o/Bnusos  River  at  Waco,  Tex., /or  191  i. 
(Drainage  area,  30,800  square  miles.] 


Month. 


Discharge  in  second-feet. 


Ifaxlmum. 


Minimum.     Mean. 


Per 
square 
mile. 


Run-off. 


Depth  in 
incnes  on 
drainage 


Total  in 
acie-itet. 


Aoco- 
fftcy. 


January 

Februarr 

MartJh 

April 

Y^J 

June 

July 

August 

September... 

October 

November. . . 
December... 

The  year 


34 

11,600 

1,060 

4,800 

740 

184 

35,400 

10,100 

24,800 

630 

102 

10,fi00 


8 
4 

86 

56 

14 

4 

4 

70 

206 

56 

56 

56 


12.3 
1,120 
240 
443 
187 
83.3 
3,100 
1,720 
5,110 
177 
70.2 
2,310 


aooo4 

.036 

.0078 

.014 

.006 

.0011 

.101 

.056 

.166 

.0057 

.0026 

.075 


O.O005 
.04 
.01 
.02 
.01 
.001 
.12 
.06 
.10 
.01 
.003 
.01 


35,400 


1,210 


.47 


756 

62,200 

14,800 

26,400 

11,500 

1,960 

101,000 

106,000 

304,000 

10,900 

4,710 

142,000 


876,000 


COLORADO  RIVER  (OF  TEXAS)  BASIN. 
COLOBADO  BIVEB  AT  AUSTIN,  TEX. 

Location. — At  the  Congress  Avenue  Bii<^,  south  of  the  city  of  Austin,  to  which 
point  it  WBfl  removed  on  the  failure  of  the  Austin  dam  in  April,  1900. 

Becords  available.— December  21,  1897,  to  December  31,  1911. 

Drainage  area. — 37,000  square  miles. 

Gage. — ^A  staff  consisting  of  upright  poets  driven  into  the  bed  of  the  river  near  the 
bathhouse  about  150  feet  above  the  bridge.  At  stages  not  readable  nn  the  staff 
gage  observations  are  made  at  the  first  pier  (from  the  north)  on  the  bridge  which 
has  been  marked  up  to  21  feet;  at  stages  above  21  feet  the  chain  gage  is  used. 

Channel. — Bed  of  stream  composed  of  sand  and  gravel;  shifts  slightly;  cuirent 
moderately  rapid;  neither  bank  has  been  overflowed  since  the  dam  was  washed 
away.  The  low-water  level  at  this  point  has  been  gradually  falling  for  several 
years  as  a  result  of  erosion  of  the  channel  about  200  yards  below  the  highway 
bridge.  Under  the  highway  bridge  the  water  spreads  out  into  a  large  pool,  the 
outlet  of  which  is  through  two  contracted  channels  below,  the  main  one  being 
that  in  which  the  erosion  has  taken  place;  the  lowei^t  level  recorded  was  0.45 
foot  by  gage  August  13-20,  1910. 

Discharge  measurements. — ^Made  from  the  bridge.  No  measurements  were  made 
during  1911,  and  hence  estimates  of  discharge  are  withheld. 

Daily  gage  height,  infeet^  of  Colorado  River  at  Austin,  Tex.,  for  1911. 


Day. 


Jan.     Feb.     Mar.     Apr.     May.    June.    July.     Aug.     Sept.     Oct.     Not.    Dec 


1. 
2. 
3. 
4. 
6. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
U. 
16. 


1.0 
1.0 
1.0 
1.0 
1.0 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
1.0 


1.1 
1.1 
1.1 
1.0 
1.0 

1.0 
1.0 
1.0 
.9 
.9 

1.2 
1.3 
1.2 
1.2 
2.0 


2.0 
1.8 
1.7 
1.6 
1.7 

1.7 
1.7 
1.6 
1.6 
1.6 

1.6 
1.5 
1.5 
1.5 
1.4 


1.6 
1.6 
1.6 
1.9 
3.2 

2.9 
2.5 
2.2 
2.2 
2.4 

2.5 
2.3 
2.1 
2.0 
1.8 


2.5 
3.0 
5.8 
4.9 
3.7 

3.0 
2.8 
2.5 
2.3 
2.0 

2.0 
2.1 
2.0 
2.0 
2.0 


1.0 

.9 

.9 

2.0 

2.0 

1.8 
1.6 
1.4 
1.3 
1.3 

1.2 
1.1 
1.1 
1.0 
1.0 


.9 
.9 
.8 
.8 
.8 

.8 
.8 
.8 
.7 
.7 

.7 
.7 
.7 
.7 
1.6 


1.9 
1.9 
1.8 
1.6 
1.8 

8.2 
3.0 
2.6 
2.3 
2.0 

1.9 
1.9 
1.7 
1.5 
1.4 


8.0 
6.0 
4.2 
2.5 
2.5 

9.0 
10.0 
8.6 
6.5 
4.6 

3.0 
2.5 
2.3 
2.3 
2.2 


1.8 
1.8 
1.7 
1.7 
1.5 

1.4 
1.4 
1.4 
1.4 
1.3 

1.3 
1.3 
1.4 
1.4 
1.8 


1.0 
.9 
.9 
1.0 
1.0 

1.0 
1.0 
1.1 
1.2 
1.1 

1.0 
1.0 
1.0 
1.0 
LO 


.9 
.9 
.0 
.9 
.9 

.9 
1.0 
1.0 
LO 
1.0 

1.1 
1.1 
1.1 
7.5 
3.S 
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Daily  gage  height,  in  feet,  of  Colorado  River  at  Austin,  Tex.,  for  1911 — Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

16 

1.0 
1.0 
1.1 
1.1 
1.1 

1.9 
1.7 
1.5 
1.8 
1.0 

2.2 
8.6 
0.0 
8.2 
6.4 

4.8 
3.2 
2.6 

1.4 
1.4 
1.4 
1.5 
1.6 

1.6 
1.5 
1.6 
1.5 
1.6 

1.5 
1.5 
1.5 
1.5 
1.5 
1.5 

1.8 
6.2 
6.3 
4.5 
3.5 

2.4 
1.8 
3.6 
8.0 
5.0 

3.9 
8.7 
2.0 
2.6 
2.4 

2.0 
2.3 
2.3 
2.2 
2.1 

1.8 
1.5 
1.4 
1.3 
1.3 

1.1 
1.1 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 

l!2 
1.0 

1.0 

1.6 
1.5 
1.6 
1.8 
3.6 

4.6 
2.9 
2.6 
2.5 
2.4 

2.3 
5.2 
6.6 
4.3 
3.1 
2.4 

6.0 
5.2 

2.0 
1.9 
1.8 
1.8 
1.8 

1.6 
1.5 
1.4 
1.5 
1.5 

1.6 
1.8 
1.8 
1.7 
1.8 

1.3 
1.3 
1.2 
1.2 
1.2 

1.2 
1.3 
1.4 
1.3 
1.3 

1.3 
1.3 
1.2 
1.2 
1.1 
1.0 

1.0 
1.0 
1.0 

i!o 

1.0 

2.6 
2.2 

17 

18 

2  0 

19 

1  8 

20 

1.6 
1.5 

21 

22.            

I  4 

25 

2  0 

34 

2.5 

25 

2  4 

26 

2.3 

27 

2  1 

28 

2.0 

29 

1.8 

30 

1  7 

31 

1.6 

EVAPORATION  AT  AUSTIN,  TEX. 

The  rate  of  evaporation  at  Austin  has  been  measured  during  1911  at  a  station  at 
the  residence  of  H.  B.  Beck,  adjoining  Hyde  Park.  A  cement  pit  5  feet  square  and 
5  feet  deep  is  kept  practically  full  of  water  in  which  floats  a  galvanized  pan,  30  inches 
long  by  24^  inches  wide,  so  that  1  gill  of  water  will  raise  the  level  of  the  water  0.01 
inch  over  the  surface  of  the  pan.  The  pan  is  protected  from  waves  and  other  dis- 
turbing influences  by  a  border  of  floating  planks.  The  results  of  the  measurements 
are  shown  in  the  following  table: 

The  total  evaporation  for  the  year  amounted  to  50.02  inches;  rain  fell  on  58  days 
of  the  year. 

Evaporation  data  for  1911  at  Austin,  Tex. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

0.14 
.14 
.14 
.14 
.16 

.16 
.16 
.08 
.08 
.12 

.13 
.20 
R. 
R. 
.05 

.05 
R. 
R. 
.07 
.03 

.00 
.17 
R. 
.04 
.03 

.02 
.01 
.00 
.08 
.14 
.00 

0.01 
.12 
.11 
.17 
.08 

.06 
.00 
.07 
R. 
R. 

.02 
R. 
.03 
.02 
.01 

.02 
R. 
R. 
.12 
.18 

.18 
.14 
.15 
.15 
.02 

R. 
R. 
R. 

R. 
0.11 
.13 
.08 
.00 

.04 
.04 
.18 
.14 
.14 

.07 
.16 
.22 
R. 
.18 

R. 
R. 
R. 

.08 
R. 
• 
.12 
.14 
.14 
R. 
R. 

.20 
.08 
.14 
.10 
.04 

0.11 
.14 
.12 
.15 
.17 

.19 
.31 
.16 
R. 
.10 

.13 
.12 
.24 
R. 
.06 

.10 
R. 
R. 
R. 
R. 

.08 
.56 

R. 

.02 
.08 
.04 
.06 

0.14 
R. 
.08 
.01 
.17 

.00 
.20 
.07 
.20 
.10 

.10 
R. 
.07 
.18 
.16 

.16 
.15 
.19 
.08 
.18 

.22 
.28 
.24 
.24 
.28 

.20 
.20 
.18 
.18 
.17 
.14 

0.24 
.27 
.24 
.20 
.23 

.28 
.26 
.27 
.27 
.26 

.23 
.24 
.23 
.25 
.30 

.27 
.27 
.28 
.21 
.34 

.27 
.20 
.30 
.25 
.20 

.86 
.30 
.28 
.31 
.26 

0.20 
.16 
.16 
.32 
.26 

R. 

.14 
.22 
.30 
.23 

.26 
.26 
.26 
23 
R. 

.14 
R. 
.24 
.28 
.25 

.31 
.37 
.32 
.39 
.28 

.25 
.30 
.30 
.26 
.34 
.30 

0.35 
.28 
.34 
.30 
.48 

.18 

.28 
.32 

;i 

.28 
.33 
.20 
.28 
.12 

.25 
.29 
.35 
.29 
.35 

.33 
.34 
.30 
.30 
R. 

.25 
.30 
.06 
.16 
.32 
.26 

0.22 
.26 
.30 
.23 
.23 

.24 
.24 
.22 
.22 
.31 

.25 
.26 
.29 
.22 
.28 

.26 
.22 
.24 
.32 
.16 

.08 
R. 
.11 
.17 
.25 

.25 
.35 
.24 
R. 
.27 

0.27 
.19 
.22 
.15 
.18 

R. 
.01 
.20 
.10 
.00 

R. 
R. 
R. 
R. 
R. 

.23 
.13 
.12 
.12 

.18 

.14 
R. 
.06 
.06 
.06 

.12 
.10 
.12 

R. 

R. 
.06 

0.18 
.00 
.03 
.04 
.08 

R. 
R. 
R. 
.03 
.08 

.06 
.04 
.02 
.03 
.04 

.06 
.18 
.00 
.03 
.04 

.08 
.03 
.04 
•  .10 
.01 

.06 
.04 
.04 
.08 
.02 
.10 

0.06 

.06 

.14 

.06 

.10 

.06 

R. 

R. 

R. 

10 

R. 

11 

.06 

12 

.12 

13 

.06 

14 

.06 

15 

.08 

16 

.00 

17 

.01 

18 

R. 

19 

R. 

20 

.12 

21 

.01 

22 

.00 

23 

.00 

24 

R. 

25. 

R. 

26 

.00 

27 

.12 

28 

R. 

29 

.12 

30 

.00 

31 

.04 

Total 

2.62 

1.72 

2.62 

3.07 

4.70 

7.96 

7.33 

8.58 

6.69 

2.86 

1.51 

1.36 

Non.— Total  for  yean- 50.02  Inches- 4.24  feet;  68  days  rain  (R.). 
67443**— W8P  30a-13 2 
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SUBFACE  WATER  SUPPLY,  1911,  PART  VIII, 


OOLOBADO  BIVEB  AT  COLXTMBUfl^  TBZ. 


Location.— Highway  bridge  east  of  ColumbiiB,  Tex. 

Becords  available.— January  1,  1903,  to  December  31,  1911. 

Draina^  area. — 40,000  square  milee. 

Oa^e. — ^Marked  on  the  downstream  side  of  pier  on  the  west  side  of  the  river.  No 
change  of  datum  so  for  as  known. 

OhanneL— Bed  is  composed  of  gravel  and  sand  and  is  foirly  permanent.  At  low 
stages  the  channel  is  unobstructed  by  piers,  but  at  high  stages  the  flow  ia 
obstructed  by  two  piers.  At  extreme  high  stages  the  left  bank  is  oveiflowed 
for  several  hundred  feet  under  the  trestle  approach  to  the  bridge. 

Biacharge  zneasureznentB. — Made  from  the  bridge. 

The  following  discharge  measurement  was  made  by  R.  G.  Tyler: 
December,  1911:  Gage  height,  10  feet;  dischaige,  3,890  second-feet.    This  measoie- 
ment  plots  about  30  per  cent  in  excess  of  the  1907-1910  rating  curve,  and  hence  esti- 
mates of  dischaige  for  1911  which  are  based  on  this  curve  are  probably  very  poor. 

Daily  gage  height,  in  feet,  of  Colorado  River  at  Columbui,  Tex.,  for  1911. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


Oct. 


Not. 


Dn. 


1. 
2. 
3. 
4. 

5. 

ft. 

7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

le. 

17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


7.4 
7.7 
5.5 
6.4 
6.2 

6.1 
6.0 
6.0 
5.9 
5.8 

5.8 
5.6 
5.6 
5.5 
5.5 

5.4 
5.4 
5.3 
5.2 
5.3 

5.2 
5.2 
5.2 
5.2 
5.1 

5.1 
5.1 
5.0 
5.0 
5.0 
5.0 


4.9 
4.8 
4.8 
4.8 
4.7 

4.7 
4.7 
4.7 
4.6 
4.6 

4.6 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 
4.5 
6.6 
12.5 

8.8 

7.9 

7.4 

20.2 

21.3 

18.7 
14.4 
12.2 


10.9 
10.0 
9.4 
8.9 
8.4 

8.1 
7.4 
7.2 
7.2 
7.1 

7.0 
7.0 
6.8 
6.7 
6.6 

6.5 
6.4 
6.3 
6.2 
7.5 

6.5 
6.4 
6.7 
7.5 
7.9 

15.1 
10.0 
8.2 
7.0 
6.7 
6.5 


6.7 
7.8 
7.5 
10.8 
10.7 

8.2 
8.7 
10.2 
8.2 
8.6 

8.2 
8.2 
8.3 
8.6 
8.2 

7.8 
7.3 
7.1 
19.2 
15.2 

18.7 
12.5 
11.5 
13.3 
15.1 

18.2 
16.5 
14.2 
13.1 
11.8 


17.5 
14.4 
15.1 
13.4 
16.1 

14.8 
13.4 
12.2 
11.1 
10.3 

9.7 
13.8 
14.6 
14.8 
11.4 

9.4 
8.9 
8.4 
8.2 
9.2 

12.5 
9.6 
8.8 
8.2 
7.9 

7.6 
7.4 
7,2 
7.0 
6.8 
6.6 


6.5 
6.4 
6.2 
6.0 
5.9 

5.8 
5.8 
7.7 
7.5 
7.3 

7.1 
6.9 
6.8 
6.6 
6.2 

6.0 
5.9 
5.8 
5.7 
5.7 

5.6 
5.5 
7.1 
6.0 
5.9 

6.8 
5.6 
5.5 
5.4 
5.4 


5.3 
5.3 
5.2 
5.0 
4.0 

4.9 
4.9 
4.9 
5.0 
5.3 

5.2 
5.1 
5.0 
5.0 
5.0 

5.1 
5.1 
5.2 
5.3 
6.5 

6.4 
8.8 
12.7 
11.6 
10.6 

9.6 
9.3 
8.9 
14.9 
17.0 
13.6 


12.0 
10.8 
9.8 
9.1 
8.6 

8.0 
7.7 
7.4 
10.8 
10.9 

9.8 
8.9 
8.2 
7.9 
7.6 

7.4 
7.1 
6.9 
6.7 
6.6 

6.6 
6.5 
6.4 
6.3 
6.2 

6.1 
6.0 
5.9 
5.0 
6.0 
5.9 


9.8 
15.0 
19.6 
15.7 
13.2 

11.5 
10.3 
17.2 
22.2 
20.6 

16.1 
14.3 
12.5 
11.4 
10.5 

9.7 
9.1 
8.7 
8.3 
8.0 

7.6 
7.4 
7.3 
7.2 
7.1 

7.0 
7.1 
7.0 
6.8 
6.6 


7.0 
6.0 
7.2 
7.4 
7.1 

6.9 
6.8 
6.7 
6.6 
6.4 

6.2 
6.2 
6.6 
7.4 
6.8 

6.4 
6.3 
6.1 
6.0 
5.9 

5.9 
6.8 
6.8 
6.7 
6.6 

6.4 
6.3 
6.2 
6.1 
6.1 
6.6 


6.4 
6.2 
&1 
6.0 
5.9 

5.8 
6.1 
6.5 
6.7 
6.8 

6.6 
6.5 
6.3 
6.1 
&0 

5.9 
6.9 
6.8 
6.8 
6.7 

6.7 
6.6 
6.6 
5.6 
6.4 

6.4 
6.3 
6.2 
6.2 
6.1 


5.0 
60 
4.9 
4.9 

4.8 

4.8 
4.8 
4.8 

4.8 
5.6 

115 
6.8 
6.6 
6.4 

14.6 

17.5 
13.5 
U.I 
10.3 
12.7 

11.3 
9.9 
8.0 

8.1 
7.9 

7.8 
8.3 
9.4 
8.9 
8.7 
8.4 
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Daily  disdiarffe,  in  ucandrfuX^  of  CoUmaio  River  at  Columbtu,  Tex.,  for  1911. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Not. 


Dec. 


1, 
3. 
3, 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
». 

21. 
22. 
23. 
24. 
2S. 

25. 
27. 
28. 
29. 
90. 
31. 


i,6ao 

1,7D0 

1,000 

060 

860 

800 

750 
760 
700 
660 

660 
660 
660 
600 

600 

480 
460 
400 
360 


360 
360 
360 
360 


906 


aoo 


216 
176 
176 
176 
136 

136 
136 
136 
100 
100 

100 
70 
70 
70 
70 

70 

70 

70 

1,000 

6,  aw 

3,430 

1,820 

1,620 

14,300 

16,900 

12,100 
6,090 
6,010 


3,970 
3,270 
2,860 
2,600 
2,160 

1,940 
1,620 
1,400 
1,400 
1,340 

1,280 
1,280 
1,170 
1,120 
1,060 

1,000 
960 
900 

860 
1,680 

1,000 
960 
1,120 
1,680 
1,820 

7,600 
3,270 
2,010 
1,280 
1,120 
1,000 


1,190 
1,700 
1,680 
3,890 
8,810 

2,010 
2,300 
3,410 
2,010 
2,290 

2.010 

2,060 
2,290 
2,010 

1,700 
1,400 
1,340 
12,800 
7,790 

6,340 
6.200 
4,460 
6,960 
7,090 

11,400 

0,260 
6,790 
6»800 
4,090 


10,606 
6,990 
7,000 
6,070 
8,780 

7,300 
6,070 
6,010 
4,130 
3,490 

3,060 
0.410 
7,190 
7,390 
4,370 

2,880 
2,600 
2,160 
2,010 
2,710 

6,200 
2,900 
2,430 
2,010 
1,820 

1,640 
1,520 
1,400 
1,280 
1,170 
1,000 


960 
860 
760 
TOO 

660 
660 

1,700 
1,580 
1,460 

1,340 
1,290 
1,170 
1,060 
860 

760 
TOO 
660 
000 


660 
600 
1,340 
760 
700 


600 

460 
460 


400 
360 
900 
215 

215 
215 
215 
260 


360 
305 
260 
200 
260 

306 
306 
860 
400 
1,000 

960 
2,480 
5,440 
4,530 
3,730 

9,990 
2,780 
2,500 

7,490 
9,860 
6,280 


4,866 
3,800 
3,130 
2,640 
2,220 

1,880 
1,700 
1,520 
3,800 
3,070 

3,130 
2,600 
2,010 
1,820 
1,640 

1,620 
1,340 
1,230 
1,120 
1,060 

1,060 

1,000 

960 

900 

860 

800 

750 
700 
700 
760 


8,130 
7,600 
13,400 
8,330 
6,800 

4,450 
3,490 
10,100 
17,400 
14,900 

8,780 
6,800 
5,900 
4,370 
3,660 

3,060 
2,640 
2,300 

1,880 

1,640 
1,620 
1,460 
1,400 
1,340 

1,280 
1,340 
1,280 
1,170 
1,000 


1,280 
1,220 
1  400 
1,520 
1,340 

1,220 
1,170 
1,120 
1,000 
960 


860 
1,000 
1,520 
1,170 


900 

800 

760 
700 

TOO 
660 

1,170 
1,120 
1,060 


900 
860 
800 
800 


860 
800 

760 
700 

660 
800 

1,000 
1,120 
1,170 

1,000 

1,000 

900 

800 

760 

700 
700 
660 
660 
600 

000 

660 
660 
600 
460 

460 
400 
360 
860 
305 


260 
916 
216 
175 

176 
176 
176 
175 
660 

6,260 
1,170 
1,060 
960 
7,000 

10,600 
6,160 
4,290 
3,410 
6,440 

4,290 
3,200 
2,290 
1,040 
1,820 

1,760 
2,010 
2,860 
2,600 
2,360 
3,160 


NoTB.— Daily  dJachaise  detorminBd  from  a  rating  curve  of  donMfal  aoouniry. 

Monthly  diacharge  of  Colorado  River  at  ColumbtUf  Tex.^  for  1911. 
[DndnaKe  area,  40,000  square  miles.] 


Month. 


Diaotaarge  in  aeoond-feet. 


Maxiniunu 


mBtm  II  m . 


Per 
aquara 


Run-off. 


Depth  in 
incneaon 
drainage 


Total  in 
acr»4eet. 


Aeoo- 
racy. 


January 

February 

March 

r:::::::::: 

June 

July 

August 

September.... 

October 

November 

December 

The  year 


1,700 

15,900 

7,000 

12,800 

10,500 

1,700 

9,860 

4,850 

17,400 

1,620 

1,170 

10,500 


260 

70 

860 

1,190 

1,000 

460 

216 

700 

1,060 

650 

306 

175 


676 
2,440 
1,890 
4,280 
4,170 

866 
1,800 
1,810 
4,770 
1,030 

704 
2,420 


0.014 
.061 
.046 
.100 
.104 
.021 
.045 
.045 
.119 
.026 
.018 
.060 


0.03 
.06 
.05 
.12 
.12 
.03 
.05 
.06 
.13 
.03 
.02 
.07 


36,400 
136,000 
113,000 
258,000 
256,000 

60,900 
111,000 
111,000 
284,000 

63,300 

41,900 
149,000 


17,400 


2,210 


.065 


.74 


1,600,000 
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RIO  QRANDE  BASIN. 
SESPAOS  INVBSTIOATIOKS  ON  THB  BIO  OBAMDS. 

An  attempt  to  determine  the  gains  and  loasee  due  to  seepage  on  the  Rio  Grande,  by 
meamiring  the  river  and  all  tributaries  at  vaiious  points  between  the  State  bridge  near 
Lobatos,  Colo.,  and  San  Marcial,  N.  Mex.,  was  made  by  G.  H.  RusfseU,  junior  engineer. 
A  series  of  measurements  at  different  times  had  been  planned,  but  as  yet  these 
additional  measurements  have  not  been  made. 

The  work  was  begun  at  the  State  bridge  near  Lobatos,  Colo.,  on  March  7,  and  meas- 
urements were  successively  made  down  the  river  as  far  as  San  Mardal,  N.  Hex.,  the 
last  measurement  being  made  March  23. 

The  gage-height  record  shows  a  practically  uniform  stage  of  the  river  at  Lobatos 
during  this  period,  but  a  rise  at  Buckman,  N.  Mex.,  of  0.7  feet  on  March  11.  This  rise 
is  thought  to  have  been  caused  mostly  by  Chama  River,  which  enters  the  Rio  Grande 
a  short  distance  above,  but  a  part  was  undoubtedly  due  to  melting  of  snow  and  a  rain 
which  occurred  in  the  r^on  around  Taos  about  March  7.  This  rise,  however,  prer 
ceded  the  measurements  all  the  way  down,  and  as  the  Buckman  gage  record  shows  the 
stage  of  the  river  to  have  been  practically  constant  for  the  several  days  succeeding  the 
rise  during  which  measurements  were  made,  it  is  thought  that  the  condition  of  the 
river  was  fairly  even  throughout  the  period. 

From  the  State  line  down  to  a  point  a  few  miles  below  Embudo  the  river  flows 
through  a  box  canyon  which  ia  cut  in  a  lava  f<»rmation  and  ranges  in  depth  from  50 
feet  at  the  State  line  to  about  1,000  feet  at  Embudo.  In  this  stretch  the  river  is  accessi- 
ble at  only  a  few  places,  as  little  water  ia  contributed  over  the  surface  except  by  Red 
River,  Rio  Pueblo  de  Taos,  and  Embudo  Creek.  The  water  flowing  at  the  hea/da  of 
several  other  streams  sinks  soon  after  it  reaches  the  sheet  of  lava  that  borders  the 
river  on  either  side  and  enters  the  river  as  seepage. 

Between  Embudo  and  Buckman  the  canyon  widens  out  into  a  narrow  valley  in 
which  some  irrigation  is  carried  on,  and  the  river  spreads  out  over  a  sandy  bed  and 
among  islands. 

From  Buckman  the  river  flows  in  a  comparatively  narrow  channel  through  White 
Rocks  Canyon  to  Cochiti.  At  Cochiti  the  valley  opens  again  into  a  flat  sandy  plain, 
and  .thence  practically  to  San  Marcial  the  river  spreads  out  over  a  broad  bed  and 
among  sand  bars.    Along  this  stretch  considerable  irrigation  is  practiced. 

The  following  tables  show  the  results  of  the  discharge  measurements  of  the  tribu- 
taries and  of  the  Rio  Grande  at  Lobatos,  Dunn's  ranch,  Velarde,  San  Juan,  Buckman, 
Cochiti,  Bernalillo,  Albuquerque,  Belen,  and  San  Marcial,  including  the  record  of 
daily  gage  heights  taken  from  automatic  gages  at  Lobatos  and  Buckman,  for  the 
period  covered  by  the  investigation. 

At  the  Lobatos,  the  mouth  of  the  Rio  Hondo,  San  Juan,  Buckman,  Cochiti,  and  San 
Marcial,  very  good  measurements  of  the  Rio  Grande  were  obtained.  Conditions  at 
the  other  measured  sections  were  unfavorable  and  results  are  only  fair. 

It  should  be  noted  that  the  river  loses  little,  if  any,  water  by  divernon  or  otherwise 
above  Embudo,  and  that  below  Embudo  more  or  less  water  is  being  diverted  for 
irrigation;  also,  that  in  the  lower  stretch  considerable  loss  from  evaporation  results 
from  the  spreading  of  the  river  over  so  much  area  and  the  opeimess  of  the  valley. 

The  tables  show  an  increase  in  seepage  from  Lobatos  to  San  Juan,  a  decrease  throu^ 
the  open  valley  from  San  Juan  to  Buckman,  and  an  increase  through  White  Rocks 
Canyon  from  Buckman  to  Cochiti  and  as  far  as  Albuquerque.  Below  Albuquerque 
the  increase  from  seepage  lessens,  and  the  lessening  continues  as  fiur  as  San  Marcial. 
The  decrease  in  flow  below  Albuquerque  is  probably  to  a  large  extent  due  to  evapora- 
tion, for  at  the  time  of  the  measurements  very  little  water  was  being  diverted  for 
irrigation.  Below  Albuquerque  the  river  probably  receives  little  if  any  seepa^ 
water. 
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Seepage  meaewremente  on  the  Rio  Grande  from  Lobaioe,  Colo,^  to  San  Marcial,  N,  Mex, 

[8eoond4eet.] 


Stmm. 


Place. 


obargs. 


SurtMe 

oontri- 

butioDi 

be- 


tiODS. 


Surfltoe 
oootrlk 
batkni 
to  Rio 
Oniuto 
be- 


Lobik 

tosaDd 

the 


und 


und 


RioQraiide 

OoetiUaCnek... 

LatJr  Creek 

RJo  Colorado . . . 
CeboUaCre^... 

Rio  Orande 

Rio  Hondo...... 

Rio  PaeUo  do 

Taos. 
Hondo  Creek.... 

No  Afoa 


Lotetos 

lioath 

....do 

Below  QuesCa. 
Mouth 


Dunn's  ranch. 

Mouth 

Los  CofdoTifl. 

Month 


496 
0 

1 

ao 

8 

fi04 
13 
M 


168 


34 


34 


134 


Smbado  Creek.. 
Truchas  River. . 

RioOrmdo 

do 

RioChama. 


Santa  Cms  Creek 
Santa  Clara 

Craek. 
Pqlaflie  Creek.. 

Rio  Grande 

....do 


Dizon 

Mouth.... 
Veiaide... 
San  Juan.. 
Month.... 

do.... 

do.... 


.do. 


Rio  James... 
Rio  Grande. 

....do 

....do 

RioPueroo.. 


CoobltL 

Mouth 

Benialfllo.... 
Albuquerque. 


Riol 
AlamlUo  Creek. 
RJo  Grande. 


....do 

....do 

SanMardal. 


68 

0 

860 

868 

680 

96 

4 

8 
1,400 
1,880 

144 

1,680 

1,776 

1,760 

90 

8 

0 

1,716 


434 

487 


•  131.7 


166.7 
166.7 


968.3 
97LS 


Good 


Not   visited;   no  dis- 
chaige. 

No  water  diverted. 
Goodi 


•74 
964 


668 


783.7 
783.7 


940.3 
930.3 


1,164 
1,348 
1,394 


144 


877.7 
877.7 
877.7 


986.3 
471.3 
446.3 


«7a7 


818.3 


Do. 

Do. 

Fair  measurement 
Do. 
Do. 


Good 


•  Cienefuilla  Creek  nmntng  0.7  eeooDd-foot  Mar.  19, 1911. 

Daily  gage  height,  in  feet,  and  diecharge,  in  eeeond  fut,  of  Rio  Grande  near  Lobatoe, 
Colo..  Buckman,  N,  Mex.,  and  San  Marcial,  N.  Mex,;  Jtio  Colorado  below  Queeta, 
N.  Mex,,  and  Rio  Puehh  de  Tao$  at  Loe  Cordova$,  N.  Mex.,  Mar.  7-23, 1911. 


Date. 

Rio  Gnmde  near 
Lobatos. 

RioGrandenear 
Buokman. 

RioGrandenear 

Rio  Colorado 
betowQuesta. 

Rio  Pueblo  de 
Taos  at  Los 
Cordovas. 

heiSt. 

Dis- 
charge. 

heli^t. 

Die- 
charie. 

heli^t. 

Dis- 
charge. 

heiSt. 

Dis- 
diarge. 

heSSt. 

Dis- 
charge. 

Mm-    7... 

1.7 

1.66 

1.66 

1.7 

1.7 

1.8 

1.86 

1.86 

1.8 

1.76 

1.7 

1.7 

1.66 

1.7 

1.7 

1.7 

1.76 

346 
890 
390 
345 
346 
400 
430 
430 
400 
879 
346 
346 
890 
346 
346 
846 
879 

6.16 
4.16 
8.76 
8.96 
4.70 
4.96 
8.66 
8.66 
8.40 
8.96 
3.96 
8.35 
8.46 
8.46 
8.66 
8.60 
8.60 

8,440 
9  190 

ijeo 

1,960 
9,840 
9300 
1660 
1,560 
1,490 
1,900 
1,900 
1,960 
1,360 
1360 
1,450 
1400 
1,400 

10.90 
11.00 
19.46 
11.50 
11.35 
11.40 
11.55 
19.10 
11.96 
10.75 
10.80 
10.85 
10.05 
11.05 
11.05 
11.15 
11.80 

690 
800 
8,380 
1,870 
1,690 
1,700 
9,130 
3,700 
9,090 
1,160 
1,940 
1,990 
1,880 
1,480 
1,480 
1,570 
1,790 

9.3 

2.3 

9.3 

9.3 

9.4 

9.4 

9.4 

9.35 

9.9 

9.96 

2.3 

9.3 

2.3 

9.3 

9.4 

9.4 

2.4 

1.80 
1.92 
1.98 
1.88 
1.65 
1.85 
1.42 
1.30 
1.30 
1.85 
1.89 
1.30 
1.35 
1.38 
1.40 
1.42 
1.38 

46 

8 

85 

9 

48 

10 

66 

11 

101 

13. 

69 

13 

68 

14 

45 

15 

45 

16 

69 

17 

48 

18 

45 

19. 

69 

30. 

66 

31 

69 

92 

69 

33 

66 
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SUBFACE  WATER  SUPPLY,  19U,  PART  VHI. 


BIO  GBANDE  AT  TBZBTTMILB  BBZDOE,  NBAB  OBSEDB,  COLO. 

Location.— In  the  Rio  Grande  National  Forest,  about  30  miles  west  of  Gieede,  in 
sec.  13,  T.  40  N .,  R.  4  W.,  half  a  mile  downstream  from  the  dam  site  of  the  Fanners' 
Union  Irrigation  Co.'s  reservoir;  200  feet  above  mouth  of  big  Squaw  Creek. 

Beoorda  avaUaUe.— June  18,  1909,  to  October  4, 1911. 

Drainage  area.— 163  square  miles  (measured  from  topographic  sheets). 

Oage.— €hain  gage  200  feet  upstream  from  Thirtymile  Bridge;  washed  out  October 
5, 1911. 

ChanneL — Somewhat  shifting  after  high  water. 

Diaoharge  nLeasoraments. — ^Made  from  car  and  cable  except  during  low  stages, 
when  they  are  made  by  wading. 

Winter  flow.— Ice  causes  backwater  during  the  winter  months  and  records  are 
discontinued. 

Diveniona. — So  iu  as  known  no  water  is  diverted  above  the  station  and  therefore 
the  records  represent  the  natural  run-ofiF. 

Aoeuracy. — Although  the  channel  shifts  somewhat  at  this  station,  sufficient  measure- 
ments have  been  made  to  afford  a  basis  for  reliable  estimates. 

Cooperation.— Field  data  furnished  through  the  courtesy  of  Mr.  O.  P.  Pennock, 
of  Oreede. 


Di$eharge  fMonaremenU  of  Rio  Grande  at  Thirtifmile  Bridge,  near  Cretde,  Colo., 

inim. 

DAte. 

Hydrogiapher. 

« 

TAB- 

Apr.  23 
Hay    3 

0.  P.  POTinock 

FUL 
3.25 
8.88 
4.16 
4.47 
4.81 
4.88 
4.54 
6.35 
8.19 
5.49 
5.68 
6.88 
8.18 
8.45 
7.14 
4.82 
4.49 
3.82 

^'^%l 

do 

2S4 

do 

462 

8 

do ; 

577 

8 

do 

m 

10 

do 

6oe 

90 

do 

571 

24 

.do 

914 

as 

do 

827 

81 

do 

968 

June    1 

B.  8.  Clayton 

981 

3 

O.  P.  Pmnook....             .           ,.                                

1.120 

4 

..  .,do 

1.260 

8 

do 

1.480 

8 

do 

1,880 

July  25 
26 

B.  8.  Clayton 

551 

do. . .'. 

fi07 

Aug.    9b 

Wfinmer  An<i  French . 

182 

«  Poor  measurement. 

Daily  gage  height ,  infut,  of  Rio  Grande  at  TkirtymHe  Bridge,  near  Creede,  Colo.,  for  1911. 

[O.  P.  Pennock,  observer.) 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

3.2 

3.3 

3.35 

3.75 

4.15 

4.4 

4.5 
4.7 
4.9 
4.75 

4.45 
4.55 

4.6 
4.3 
4.8 

5.96 
6.0 
6.06 
6.35 
8.6 

6.7 

6.7 

7.15 

7.25 

6.85 

6.85 

6.86 

6.3 

6.2 

6.1 

5.4 
6.06 
6.15 
5.8 
5.5 

5.4 
5.4 
5.2 
4.95 

4.85 

4.7 
4.66 
6.05 
5.6 
5.3 

3.8 
3.7 
3.7 
3.66 
3.45 

3.4 

3.85 

3.25 

3.2 

8.85 

3.25 

3.15 

3.15 

8.1 

3.15 

2.8 
2.8 
2.85 
2.85 
2.8 

2.75 

2.7 

2.85 

2.66 

2.85 

2.6 

3.85 

8.1 

2.9 

2.9 

5.0 
4.75 
4.35 
3.96 

16. . . . 

4.35 

4.66 

5.0 

5.06 

4.55 

4.5 
4,8 
5.2 
5.5 
5.45 

5.3 
5.05 
5.25 
5.35 
5.5 
5.65 

6.2 
6.0 
6.0 
6.3 
6.1 

6.4 
6.3 
6.1 
5.9 
5.6 

5.5 
5.6 
5.6 
5.4 
5.7 

5.05 

4.8 

4.8 

5.1 

4.96 

4.9 

4.75 

4.75 

4.6 

4.6 

4.45 

4.3 

4.3 

4.1 

4.0 

3.9 

3.3 

1:? 

3.05 
3.0 

3.1 

3.7 

8.4 

3.16 

3.06 

3.0 
3.06 
3.0 
2.96 
2.85 
2.8 

2.85 
2.75 
2.7 
2.8 
2.75 

2.65 

2.85 

3.36 

2.8 

2.7 

3.35 
3.3 
3.3 
3.35 
4.8 

17.... 

« 

18.... 

19.... 

20.... 

8.... 

21.... 

7.... 

22.... 

24.... 
25.... 

26.... 
27.... 
88.... 
29.... 
80.... 
81 

3.15 
8.2 
8.15 
3.1 

3.35 

3.45 

3.6 

3.5 

8.3 

8.... 

9 

10.... 

11.... 

12 

13.... 

14.... 

15.... 

. 
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Daily  Htduxrge^  in  Hooni-fut,  of  Rio  Grande  at  ThirtymiU  Bridge,  near  Creede,  Colo., 

for  1911. 


D^y. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

1 

213 
235 
246 
844 

458 

537 
671 
641 
716 
659 

554 

588 
605 
605 
605 

521 
623 
753 

773 
588 

571 
677 
836 
973 
949 

879 
773 
857 
902 
973 
1,060 

1,140 
1  160 
1,190 
1,350 
1,560 

1,620 
1.620 
1880 
1,950 
1,700 

1,700 
1,560 
1,360 
1.300 
1,240 

1,300 
1,180 
1,180 
1,360 
1,340 

1.410 
1,300 
1,340 
1,140 
960 

930 
980 
980 
880 
1,030 

880 
1,210 
1,260 
1,080 

930 

880 
880 
790 
678 
641 

587 
570 
1,210 
980 
830 

717 
623 
623 
735 
678 

650 
605 
605 
553 
553 

503 
455 
455 

395 
367 
339 

313 

287 
287 
251 
228 

217 
206 
185 
175 
206 

185 
165 
166 
156 
165 

196 
166 
155 
146 
137 

156 
287 
217 
165 
146 

187 
146 
137 
129 
113 
106 

105 
106 
113 
113 
105 

98 
92 
86 
86 
86 

.  81 
86 
155 
121 
121 

113 
98 
92 

105 
98 

86 
86 
186 
105 
92 

206 

196 
175 
206 
455 

697 

2 

606 

3 

471 

4 

353 

5 

6 

7 

8 

9 

10 

11 

12 

IS 

14 

15 

16 

17 

18 

19 

ao 

21 

22 

203 
213 
203 
193 

346 
269 
805 
281 
235 

2S 

24 

25 

26 

27 

28 

29 

30 

31 

NoTK.->Dafly  dJaeharse  Anr.  22  to  May  31  aod  June  5  to  8  detennlned  from  a  rating  curve  well  defined 
between  193  and  2,200  aeoona-teet;  dafly  discharge  June  1  to  4  and  July  25  to  Sept.  9,  from  a  curre  well 
defined  between  200  and  1^00  leoond-llBet.    Dafly  discharge  June  9  to  July  24  computed  by  Indirect  method 

Monthly  ditcharge  of  Rio  Orande  at  TkirtymUe  Bridge,  near  Creede,  Colo.,  for  1911. 
{Drainage  area,  163  square  mfles.] 


.23-30. 


Apr.  2 

June 

July 

August 

September.. 
Oct.  1-4.... 


Tbe  period. 


Discharge  in  second-feet. 


ifuxHwuin- 


306 

1,050 

1,960 

1,260 

313 

465 

697 


Minimum. 


193 
213 


106 

81 

353 


Mean. 


239 
648 
1,320 
718 
185 
128 
532 


Per 
square 
mile. 


1.47 
3.98 
&10 
4.40 
L13 
.785 
3.26 


Run-oir. 


Depth  in 
inches  on 
drainage 


0  49 
4.59 
9.04 
6.07 
1.30 
.88 
.49 


Total  in 
acre-feet. 


4,270 
39,800 
78,600 
44.100 
11,400 
7,620 
4,220 


190,000 


Acott- 
raoy. 


BIO  GBANDE  NEAB  OBEEPE,  OOLO. 

Location.— In  the  Rio  Grande  National  Forest,  at  highway  bridge  in  sec.  6,  T.  41  N., 
R.  1  £.,  one-fourth  mile  from  Wason  siding  and  3  miles  east  of  Creede.  Nearest 
tributary,  Willow  or  Goblin  Greek,  enters  a  short  distance  upstream. 

BeMxrds  available.— April  24,  1907,  to  December  31,  1911. 

Bnina^  area. — 706  square  miles. 

Oage. — An  automatic  recording  gage,  the  property  of  the  State  engineei?  It  is 
referred  to  the  same  datum  as  the  chain  gage  used  previously. 
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subface  water  supply,  1911,  PAfii?  vm. 


Channel. — Practically  permanent. 

Discharge  measurements. — Made  from  bridge. 

Winter  flow. — River  frozen  over  during  winter  months;  ice  causes  backwater  at  gage. 

Diversions. — Except  for  a  little  meadow  irrigation  no  water  is  diverted  above  the 

station.    A  number  of  irrigation  reservoirs  are  being  constructed  above  the 

station;  one  a  short  distance  above  will  have  a  capacity  nearly  equal  to  the  normal 

annual  flow  of  the  river. 
Accuracy. — Good . 
Cooperation. — During  1911  this  station  was  maintained  in  cooperation  with  the 

United  States  Forest  Service  and  the  State  engineer. 

Discharge  measurements  bf  Rio  Grande  near  Creede,  Colo.^  in  1911. 


Date. 


Hydrographer. 


Oaias 

db. 

height. 

charge. 

Feet. 

See,-fuL 

a44 

170 

.16 

l» 

.42 

319 

1.74 

982 

3.45 

2,560 

3.83 

3,3» 

2.  go 

2.010 

2.40 

1,420 

1.43 

571 

.93 

431 

3.60 

1,840 

2.17 

1,3» 

.58 

230 

Jan.   19a 
Feb.  25a 
Mar.  28 
Apr.  2S 
May  31 
June    2 

27 
July  27 
Aug.  11 
Sept.  8 
Oct.     2 

12 
Dec.  20a 


O.  H.  Russell 

Turner  and  Clayton . . 

B.  S.Clayton 

do 

do 

....do 

O.M.  WImmer 

B.  S.Clayton 

Wimmer  and  French 

B.  S.  Clavton 

H.B.Waha 

B.  S.Clayton 

do 


a  Ice  conditions. 

Daily  gage  height y  in  feet ^  of  Rio  Grande  near  Creede^  Colo. ,  for  1911. 
[G.  K.  Munsell,  observer.) 


Day. 


1. 
2. 
3. 
4. 

5. 

6. 
*  7. 
8. 
9. 
10. 

11. 
12. 
13. 
14.. 
15. 

16. 
17. 
18.. 
10. 
20. 

21.. 
22. 
23.. 
24. 
25.. 

26. 
27.. 


30. 
81. 


Jan.      Feb.     Mar.     Apr.     May.    June.    July.     Aug.     Sept.     Oct.     Nov.    Dec. 


0.45 


0.2 
.25 
.3 
.2 


.1 
.2 

.2 
.2 
.15 
.2 
.15 

.2 
.2 
.25 
.2 
.2 

.2 
.2 
.15 
.2 
.15 

.1 

.05 

.05 


0.1 
.1 
.15 
.1 
.1 

.05 

.1 

.1 

.1 

.15 

.25 

.2 

.15 

.1 

.1 

.15 
.2 
.15 
.15 
.2 

.3 
.35 
.25 
.25 
.35 

.3 

.25 
.35 
.45 
.55 
.7 


0.8 
.85 
.85 
.85 
.75 

.75 

.7 
.75 
.7 
.75 

.7 

.75 

.7 

.7 

.05 

.75 
.9 
.8 
.9 
1.05 

1.15 
1.25 
1.3 
1.25 
1.25 

1.4 

1.65 

1.7 

1.8 

1.8 


1.45 

1.46 

1.5 

1.75 

2.2 

2.5 
2.55 
2.8 
3.05 
3.1 

2.75 

2,7 

2.7 

2.36 

2.3 

2.3 

2.45 

2.7 

2.95 

2.7 

2.65 
2.65 
2.95 
3.25 
3.3 

3.4 

3.05 

3.05 

3.1 

3.15 

3.4 


3.6 

3.7 

3.65 

3.9 

4.15 

4.3 

4.25 

4.25 

4.6 

4.45 

4.3 

4.2 

3.95 

3.9 

3.7 

3.75 
3.7 
3.6 
3.65 
3.8 

3.6 

3.75 

3.45 

3.3 

3.1 

2.95 

2.9 

3.0 

2.95 

3.2 


3.35 

3.75 

3.5 

3.55 

3.15 

2.05 

3.1 

2.05 

2.7 

2.55 

2.4 

2.35 

2.05 

3.5 

3.2 

3.0 
2.5 
2.55 
2.45 
2.45 

2.45 

2.4 

2.4 

2.4 

2.4 

2.4 
2.4 
2.4 
2.3 
2.2 
2.1 


2.0 
1.9 
1.85 
1.8 
1.7 

1.6 

1.55 

1.5 

1.45 

1.46 

1.5 

1.45 

1.45 

1.4 

1.4 

1.45 

1.4 

1.4 

1.35 

1.3 

1.3 
1.9 
1.8 
1.6 
1.5 

1.4 
1.4 
1.4 
1.3 
1.2 
1.15 


1.15 
1.15 
1.15 
1.15 
1.15 

1.1 
1.0 
1.0 

.9 

.85 

.85 
.85 
.85 
1.0 
.96 

1.1 
.95 
.85 
.85 
.95 


.05 
.9 
.85 

1.05 

1.2 

1.1 

1.1 

1.7 


2.3 
2.3 
2.15 
1.85 
4.55 

6.15 

3.9 

3.25 

2.75 

2.5 

2.35 

2.2 

2.06 

1.95 

1.85 

1.7 

1.66 

1.56 

1.45 

1.4 

1.4 

1.4 

1.35 

1.3 

1.36 

1.3 

1.3 

1.25 

1.3 

1.16 

1.15 


1.1 

1.1 

1.05 

1.0 

1.05 

1.05 

1.0 

1.1 

1.05 

1.06 

.96 
.96 
.95 
1.0 
.9 

.96 
.96 
.9 


0.50 


NoTf  .--Qage  heights  estimated  from  hydrograph  from  July  15  to  26.    Ice  affected  the  ga»  hdfbtt  UraB 
Jan.  1  to  Feb.  28  and  Nov.  19  to  Dec.  31. 
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Daily  diseharge^  in  meond-feei^  of  Rio  Grande  near  Oreede^  Colo.,  for  1911. 


Dmj. 


Ifar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


1 
2 
3 
4 
5, 

6. 
7. 
8 
0 
10 

11. 
12. 

13. 
14. 
15 

16. 
17, 
18 
19. 
20. 

21, 
22 
23. 
24 
25 

26 
27 
28 
29 
30 
31 


120 
120 
132 
120 
120 

106 
120 
120 
120 
132 

160 
145 
132 
120 
120 

132 
145 
132 
132 
145 

175 
192 
160 
160 
192 

175 
160 
198 
228 
965 
885 


370 
382 
382 
392 
348 

348 
325 
348 
325 
348 

325 
348 
325 
325 
305 

348 
415 
370 
415 
490 

542 
600 
630 
600 


696 
866 

900 
975 

975 


728 
728 
760 
938 
1,280 

1,580 
1,630 
1,900 
2,180 
2,240 

1,840 
1,790 
1,790 
1,430 
1,380 

1,880 
1,520 
1,790 
2,070 
1,790 

1,740 
1,740 
2,070 
2,430 
2,500 

2,620 
2,180 
2,180 
2,240 
2,310 
2,020 


2,880 
3,010 
2,940 
3,270 
3,620 

3,840 
3,770 
3,770 
4,310 
4,070 

3,840 
3,700 
3,340 
3,270 
3,010 

3,070 
3,010 
2,880 
2,940 
3,140 

2,880 
3.070 
2.680 
2,500 
2,240 

2,070 
2,010 
2,120 
2,070 
2,370 


2,660 
3.070 
2.740 
2,810 
2,310 

2,070 
2,240 
2,070 
1,790 
1,630 

1.480 
1,430 
2,070 
2,740 
2,370 

2,120 
1,580 
1,630 
1,520 
1,520 

1,520 
1,480 
1,480 
1,480 
1,480 

1,480 
1,480 
1,480 
1,380 
1,290 
1,200 


1,120 

1,060 

1,010 

975 

900 

830 
795 
760 
728 
728 

760 
728 
728 
695 
695 

728 
696 
695 
668 
630 

630 
1,050 
975 
830 
760 

695 
695 
695 
630 
570 
642 


648 
643 
643 
543 
543 

516 
465 
465 
415 


466 
440 


515 
440 


440 

392 
370 
440 

415 


490 
570 
515 
515 
900 


1.380 
1,380 
1,260 
1,010 
4,230 

6,170 
3,270 
2,430 
1,840 
1,580 

1,430 
1,290 
1,160 
1,090 
1,010 

900 
866 
795 
728 
695 

696 
696 
662 
630 
662 

630 
630 
600 

570 
542 
642 


616 
515 


466 
490 


466 
516 


465 
415 


415 


Note.— Daily  diaohaife  ICar.  1  to  Nov.  18  determined  ttom  a  rating  curve  well  defined  between  95  and 
5,000  seoond-feet. 

Monthly  dMiorge  of  Rio  Grande  near  Creede,  Colo.,  for  1911, 
[Drainage  area,  706  square  miles.] 


Discharge  in  seoond-ieet. 

Run-off. 

Month. 

Minimum. 

Mean. 

Per 
square 
riiile. 

Depth  in 

inches  on 

drainage 

area. 

Total  in 
acre-feet 

Accu- 
racy. 

Janmiry 

150 

145 

156 

488 

1,790 

3,060 

i;860 

774 

474 

1,300 

414 

232 

a  213 
.206 
.220 
.692 
2.64 
4.34 
2.64 
1.10 
.672 
1.84 
.587 
.329 

a25 

.21 

.25 

.77 

2.93 

4.84 

3.04 

1.27 

.75 

2.12 

.65 

.38 

9,220 
8,050 
9,530 
29,000 
110,000 
182,000 
114,000 
47,600 
28,300 
7990O 
24.600 
14.300 

C. 

February i 

B. 

Maicb... 

335 

975 
2,620 
4,310 
3,070 
1,120 

900 
6,170 

515 

108 
305 
728 
2,010 
1,200 
642 
370 
542 

A. 

April 

A. 

M^                       . 

A. 

June...:.::; 

A. 

July 

A. 

August 

A. 

aAnt^mTK^ 

A. 

October 

November 

A. 
C. 

December 

C. 

Tbey*' 

6,170 

907 

1.29 

17.46 

656,000 

NonL—Diseliane  estimated  Jan.  1  to  Feb.  28  and  Nov.  19  to  Deo.  81  on  acoount  of  ice. 
Mean  discharge  Nov.  19  to  30  estimated  333  second-iBet. 

BIO  OBANDE  NBAB  PEL  NOBTB,  OOLO. 

LoeatSbn.— At  hi^way  bridge  about  sec.  30,  T.  40  N.,  R.  5  E.,  6  miles  west  of  Del 
Norte,  a  short  distance  below  the  mouth  of  West  Creek.  From  October  11,  1889, 
to  November  30,  1906,  a  station  was  maintained  about  4  miles  below  the  present 
station.  The  flow  at  the  two  points  is  not  directly  comparable  as  a  number  of 
small  tributaries  enter  between. 
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SUBPACE  WATER  SUPPLY,   1911,  PAST  Vm. 


B^oords  avaUaUe.— May  16,  1908,  to  December  31,  1911. 

Draina^  area. — Not  measured. 

<Ht^.— Automatic  recording  gage,  the  property  of  the  State  engineer.    The  gage  is 

referred  to  the  same  datum  as  was  the  chain  gage  installed  May  16, 1908. 
GhanneL — Slightly  shifting. 
Discharge  measurements. — ^Made  from  bridge. 
Winter  flow. — ^River  is  frosen  over  during  the  winter  months. 
Btversions. — ^There  are  court  decrees  for  diversionB  of  51  second-feet  from  the  Rio 

Grande  between  the  Oreede  station  and  Del  Norte,  and  for  diversions  of  55  second. 

feet  from  intervening  tributaries. 
Cooperation. — Station  maintained  in  cooperation  with  the  State  engineer. 

Ducharge  measuremenU  of  Rio  Grande  ruar  Del  Norte^  Colo,^  in  1911, 


Date. 

Hydrognpher. 

«. 

Di»- 
chaise. 

Jan.   20» 

a.  H.  Ruflsell 

Feet. 
1.98 
.68 
1.04 
2.55 
4.27 
3.74 
1.34 
2.15 

Sec-ftiL 

Feb.  90a 

Clayton  and  Turner . , , . , ,  . , . . .  .  . .  .....  . . 

M6 

Mar.  29 

B.  8.  Clayton 

4S1 

Apr.  29 
June    3 

do 

1.9in 

do 

5.300 

July     5 
Sept.  10 
Oct.   16 

do 

C.  E.  Turner 

B.S.Clayton 

1,300 

«  loe  conditions. 

Dailg  gage  height,  in  feet,  of  Rio  Grande  near  Del  Norte,  Colo,,  for  1911, 
[J.  0.  Duncan,  observer.] 


Day. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

S^t. 

Oct. 

Not. 

Dee. 

1 

a65 
.6 
.6 

.65 
.6 

.55 
.65 
.65 

f 

.7 

.7 

.65 

.6 

.65 

.6 

.6 

.6 

.65 

.6 

.65 

.6 

.7 

.65 

.65 

.65 

.6 

.6 

a65 

.76 
.75 
.75 
.65 

.65 

.6 

.65 

.7 

.85 

1.0 
.8 
.7 
.7 
.65 

.7 

.75 

.8 

.75 

.85 

.8 
1.0 
.9 
.8 
.95 

.9 
.75 
.05 
1.1 
1.25 
1.35 

1.45 

1.45 

1.45 

1.5 

1.4 

1.3 
1.2 
1.2 
1.2 
1.25 

1.25 

1.3 

1.3 

1.2 

1.2 

L35 

1.65 

1.5 

1.55 

1.75 

1.05 

2.1 

2.2 

2.1 
2.0 

2.06 

2.35 

2.4 

2.5 

2.2 

2.05 

2.0 

2.1 

2.3 

2.65 

3.1 

3.45 

3.6 

3.95 

3.85 

3.45 

3.3 

3.3 

3.15 

3.15 

3.15 
3.25 
3.45 
3.65 
3.4 

3.15 

3.1 

3.3 

3.65 

3.85 

8.95 
3.75 
8.75 
3.75 
3.65 
3.95 

4.1 

4.25 

4.2 

4.35 

4.35 

4.45 
4.45 

4.5 
4.8 
4.75 

4.65 
4.55 
4.4 

4.35 
4.15 

4.05 

3.95 

3.85 

3.9 

3.95 

4.05 

4.05 

39 

3.9 

3.7 

3.5 

3.45 

8.46 

3.4 

3.45 

3.75 
3.85 
4.05 
3.95 
3.6 

3.5 

3.35 

3.3 

3.0 

2.9 

2.8 
2.7 
2.7 
3.8 
3.3 

3.05 

2.9 

2.8 

2.95 

3.1 

3.05 

2.9 

2.96 

3.05 

2.9 

3.06 
2.85 
2.75 
2.75 
2.55 
2.4 

2.25 

2.16 

2.2 

2.0 

1.9 

L8 

1.8 

1.75 

L6 

1.6 

1.6 
1.4 
1.6 
1.6 
1.45 

1.5 
1.55 
1.5 
1.65 

1.5 

1.6 

2.0 

2.15 

1.9 

1.8 

1.7 
1.9 
L8 
1.8 
1.7 
1,6 

1.6 

1.55 

1.56 

L56 

L55 

L5 

1.4 

1.35 

1.8 

1.3 

1.3 
1.3 
1.3 
1.4 
1.4 

1.3 
L3 
1.3 
1  4 
L6 

1.36 

1.2 

1.4 

1.45 

1.5 

1.6 
1.8 
1.6 
1.5 
1.6 

2.76 

2.9 

2.66 

2.3 

6.4 

6.0 
4.9 
4.1 
3.6 
3.2 

3.1 
2.8 
2.6 
2.4 
2.3 

2.16 

2.1 

2.06 

L96 

L85 

1.7 
1.7 
1.7 
1.7 
1.7 

1.66 

1.66 

L66 

1.6 

1.66 

L6 

1.45 
1.45 
1.45 
1.3 
1.3 

1.3 
L3 
1.3 
1.3 
1.8 

1.3 
L3 
1.3 
1.3 
1.3 

1.3 

L26 

L25 

1.25 

1.25 

l.» 
1.25 
L26 
1.2S 
1.25 

L25 
.65 
.66 
.7 

1.06 

1  15 

2 

L15 

3 

1.05 

4 

1.05 

5 

1  05 

6 

1  05 

7 

LOS 

8 

1  05 

9 

1  05 

10 

1  06 

11 

1.0 

12 

1  0 

13 

.9 

14 

85 

15 

.85 

16 

.M 

17 

« 

18 

,95 

19 

.95 

20 

2.0 

1.06 

21 

1  06 

22 

1.06 

23 

10 

24 

1.0 

25 

1.0 

26 

1.0 

27 

1.0 

28 

1.06 

29 

a7 

.65 
.65 

1.06 

30 

1.0 

31 

.66 

Note.— Gage  beights  affected  by  presence  of  ice  Jan.  1  to  ICar.  8  and  Not.  27  to  Deo.  31. 
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Doily  dutkaaye^  tn  9eoond-feet^  of  Rio  Qnmde  near  Del  NorU^  Colo,  ^  for  1911, 


Day. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Cot. 


Nov. 


2 

3 

4 

6 

6 

7 

8 

9 

270 

10 

345 

11 

425 

12 

330 

13 

270 

14 

270 

15 

248 

Ifi 

270 

17 

295 

18 

320 

19 

295 

20 

845 

21 

830 

23 

425 

23 

370 

24 

830 

25 

806 

26 

870 

27 

295 

28 

898 

29 

490 

30 

He 

31 

072 

760 
760 
760 
780 
710 

885 

680 
660 
660 
606 

696 
885 

635 
660 
660 

873 

mo 

790 

832 

1,010 

1,210 
1,370 
1,490 
1,370 
1,260 

1,830 
1,690 
1,760 
1,900 
1,490 


1,830 
1,360 
1,370 
1,050 
2,160 

8,870 
8,470 
8,740 
4,430 
4,230 

8,480 
8,830 
3,230 
2,960 
2,960 

8,000 
8,180 
8,540 

8,ino 

3,460 

3,030 
2,960 
3,330 
3,960 
4,360 

4,660 
4,300 
4,300 
4,300 
4,040 
4,620 


4,930 
5,360 
5,160 
5,470 
5,470 

5»660 
5,880 
5,740 
6,460 
6,360 

6,000 
5,780 
6,460 
5,830 
4,930 

4,680 
4,480 
4,280 
4,360 
4,460 

4,630 
4,  (DO 
4,330 
4,310 
3,910 

3,600 
3,410 
3,410 
8,280 
3,380 


3,930 
4,100 
4,480 
4,280 
3,690 

3,400 
3,140 
8,060 
2,570 
2,430 

3,360 
3,120 
2,120 
3,960 
3,060 

2,660 
2,430 
3,360 
2,490 
2,730 

3,660 
3,430 
2.400 
2,660 
2,433 

2,660 
2,340 
2,190 
2,190 
1,910 
1.710 


1,00 
1,400 
1,460 
1,220 
1,110 

1,000 

1,000 

•65 

810 
810 

810 
636 
810 
810 
878 

720 
765 
720 
706 
720 

810 
1,220 
1,400 
1,110 
1,000 

906 

1,110 

1,000 

1,000 

905 

810 


810 
765 
706 
765 
765 

720 
635 
605 
655 
555 

566 
565 
566 

636 
636 

556 
565 
555 

635 
730 

605 
480 
635 
678 
730 

810 
1,000 
720 
720 
810 


2,190 
2,430 
1,910 
1,680 
10,700 

14,000 
6,370 
4,640 
3,680 
2,900 

2,730 
2,260 
1,960 
1,710 
1,660 

1,400 
1,340 
1,280 
1,160 
1,060 

905 

905 
905 
905 
905 

856 
856 
856 
720 
765 
720 


678 
678 
678 
665 
665 

655 
566 
656 
555 
565 

665 
566 
566 
565 
565 

566 

518 
618 
618 
518 

518 
518 
618 
618 
518 

618 


Non.^Dailf  dladiarge  Mar.  9  to  Apr.  29  determined  from  the  1910  »tln8  curve;jcU9charRe  Apr.  30  to 


July  5 
ritnig( 


B.—Dauy 
obtained 


by  indirect  method  for  shifting  channels:  discharge  July  6  to  Nov.  26  del 
curve  well  oelined  between  415  and  4,340  second-feet. 

Monthly  dieeharge  of  Rio  Grande  near  Del  Norte,  Colo.,  for  1911 


har^e  Api 
itermined 


Month. 

Run-off 
(total 

In  acre- 
feet). 

Accu- 

jftaximuui* 

Mhaltnirm. 

Mean. 

racy. 

JinuaiT 

248 

239 

836 

058 

3,320 

4,820 

2,800 

967 

6C8 

2,450 

543 

407 

15.200 

13,300 

20,700 

57,000 

204,000 

287,000 

172,000 

60.500 

39.700 

151,000 

82,300 

25.000 

r. 

rebnuuT 

B. 

ifaiST^:::;:::::::::::::::::::::::::::::::::::::: 

672 
1,900 
4,630 
6,450 
4,480 
1,620 
1,000 
14,000 

678 

A. 

April 

660 

1,260 

3,280 

1,710 

635 

556 

720 

A. 

M^ 

A. 

jSb1»:::::::::::::::::::::::::::"::::::::::::::: 

A. 

July 

A. 

i^Mt    :::::::::: :::::::::::::::::::::::::::: 

A. 

September 

A. 

October 

A. 

November 

A. 

P^wember 

B. 

Theyear 

•    14,000 

1,490 

1,060.000 

NoTB.->Diaeharge  Jan.  1  to  Mar.  8  and  Nov.  27  to  Dec.  31  estimated  on  account  of  tee. 

Mean  dtebaifa  Mar.  l-«  estimated  261  second-feet;  mean  discharse  Nov.  27-30  estimated  465  second-feet. 

BZO  G&ANDB  NBAB  L0BAT08,  COLO.^ 

Loeation.— At  highway  bridge  in  sec.  22,  T.  33  N.,  R.  11 E.,  10  miles  east  of  LobatoB, 
Mid  a  few  miles  above  the  Goloiado-New  Mexico  line;  7  miles  below  mouth  of 
Conejos  River. 

Keoorda  available.— June  28, 1899,  to  November  6, 1911. 

Dradnage  area.— 7,700  square  mUes. 

I  OriginaUy  known  as  Rio  Grande  at  Cenicero,  Colo. 
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SURFACE  WATEE  SUPPLY,  1911,  PART  VHI. 


Oage. — ^Automatic  recording  gage,  the  property  of  the  State  engineer.    Thia  gage  is 

referred  to  the  datum  of  the  original  gage. 
ChaxmeL — A  gash  cut  in  lava  rock;  fairly  permanent. 
Diacharge  xneaaurenienta. — ^Made  from  bridge. 
Winter  flow. — Ice  causes  backwater  varjdng  in  amoimt  during  the  three  winter 

months. 
DiveraionB. — ^There  are  court  decrees  for  diversions  from  the  Rio  Grande  of  2,912 

second-feet  between  the  Del  Norte  station  and  this  one.    Nearly  300,000  acres 

are  being  irrigated  in  the  Rio  Grande  basin  in  Colorado. 
Cooperation. — During  1911  station  was  maintained  in  cooperation  with  the  State 

engineer. 

Ducharge  meaaurementa  of  Rio  Orande  near  IjobaioSf  Colo.j  in  1911. 


Date. 


Hydrographer. 


Oftte 


cfairge. 


Jan.  26a 
Feb.  23a 
ICar.    7 

27 
Apr.  19 

27 
May  29 
Jaly  3 
Sept.  2 
7 
Oct.     9 

18 


O.H.Russell 

Clayton  and  Turner . 

G.  H.  Ruaaell 

B.S.Clayton 

G.U.  Russell 

D.S.Clayton 

do 

do 

I.  G.Ferguson 

B.S.Clayton. 

do 

....do 


FeeL 
1.94 
2.00 
1.73 
1.70 
1.38 
2.57 
3.62 
4.81 
2.40 
2.25 
6.72 
3.62 


Stc-fed. 

449 

331 

436 

3SS 

194 

1,140 

2,310 

3,iW 

833 

7M 

7,100 

2.280 


a  Ice  conditions. 

Daily  gage  height,  infeeif  of  Rio  Grande  near  Lohatos,  Colo, ^  for  1911, 
[C.  E.  Mondragon,  observer.] 


Day. 


Jan. 


Feb. 


Mar. 


.\pr. 


May.      June.      July.      Aug.      Sept.       Oct.      Nov. 


1 

2.1 

2 

3 

4 

5 

6 

7 

8 

9 

10. 

11 

12 

13 

14 

15 

2.1 

16 

2.1 

17 

2.0 

18 

2.0 

19  .  .. 

2.0 

20 

1.8 

21 

1.8 

22 

1.8 

23 

1  8 

24 

1.8 

25 

1.9 

26 

1.9 

27 

1.9 

28 

1.8 

29 

1.7 

30 

1.7 

81 

1.8 

1.8 
1.8 
1.8 
1.8 
1.9 

1.8 
1.7 
1.7 
1.7 
1.6 

1.6 
1.6 
1.7 
1.7 
1.7 

1,7 
1.8 
1.8 
1.4 
1.8 

1.8 
2.1 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 


1.9 
1.9 
1.9 
2.0 
1.8 

1.8 

1.7 

1.65 

1.65 

1.7 

1.7 
1.8 
1.85 
1.85 
1.8 

1.75 

1.7 

1.7 

1.65 

1.7 

1.7 

1.7 

1.75 

1.8 

1.8 

1.75 

1.7 

1.65 

1.65 

1.65 

1.65 


1.7 
1.7 
1.75 
1.8 
1.8 

1.75 

1.65 

1.6 

1.55 

1.5 

1.45 

1.45 

1.4 

1.4 

1.25 

1.25 

1.2 

1.3 

1.35 

1.4 

1.45 
1.65 
1.95 
2.15 
2.2 

2.2 

2.6 

2.9 

2.95 

3.0 


2.7 
2.5 
2.4 
2.55 
2.76 

3.06 

3.4 

3.85 

4.35 

4.75 

4.8 

4.5 

3.95 

3.5 

3.5 

3.5 

3.4 

3.25 

^.3 

3.5 

3.45 
3.15 
2.9 
2.9 


8.6 


4.9 
4.95 
6.15 
5.45 

5.65 

5.8 

5.9 

5.7 

5.35 

5.25 

5.06 

4.9 

4.7 

4.7 

4.7 
4.9 
5.2 
5.3 
5.3 

4.9 

4.3 

4.15 

3.7 

3.55 


8.45 

3.75 

4.6 

6.0 

5.4 

6.5 

5.5 

5.3 

5.05 

4.85 

4.5 

4.2 

4.06 

4.05 

4.8 

4.55 
4.55 
4.45 
4.35 
4.55 

4.7 
4.9 
4.7 
4.5 
4.45 

4.45 

4.3 

4.3 

4.3 

4.0 

3.8 


3.55 

3.3 

2.9 

2.6 

2.3 

2.1 

1.8 

1.5 

1.35 

L2 

1.2 

1.1 

1.0 
.95 
.95 

.95 
.90 
1.05 
1.05 
1.05 

1.05 
1.15 
1.26 
1.96 
2.5 

2.45 

2.5 

2.5 

2.6 

2.65 

2.5 


2.4 
2.35 
2.25 
2.2 
2.2 

2.15 

2.2 

2.15 

2.1 

2.0 

1.9 
1.95 
1.9 
1.96 
2.1 

2.15 

2.15 

2.15 

2.1 

2.1 

2.25 

2.35 

2.35 

2.3 

2.2 

2.2 

2.2 

2.3 

2.45 

2.55 


2.7 
3.4 
8.9 
4.0 
4.05 

4.95 

6.65 

6.6 

6.6 

6.95 

6.55 
5.9 
6.25 
4.7 
4.3 

3.9 
3.7 
3.6 
3.55 
3.45 

3.3 
8.15 
3.1 
8.1 

a.0 

3.0 
2.96 
3.0 
3.06 
3.0 
2.95 


2.9 

2.8 
3.8 
2.7 
2.6 

2.6 


Note.— Gage  heights  affected  by  presence  of  ice  Jan.  1  to  Feb.  28  and  Nov.  7  to  Dec  8L 
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WBSTEBN  GULF   OF   MEXICO.  29 

Daily  digcharge,  in  geccmd-feet,  of  Rio  Grande  near  Lohatos,  Colo.,  for  1911, 


Day. 


Ifor. 


Apr. 


Hay. 


Jane. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
IS. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

2S. 
27. 
28. 
•  29. 
31. 
3L 


400 
400 
400 
530 
400 

400 
345 
320 
330 
345 

345 
400 
430 
430 
400 

372 
346 
345 
320 
345 

345 
345 
872 
400 
400 

372 
345 
320 
320 
320 
320 


345 
345 
372 
400 
400 

372 
320 
295 
372 
260 


328 
205 
206 
150 

150 
135 
105 
185 
305 


830 
400 

600 
705 

705 
1,100 
1,410 
1,465 
1,520 


1,200 
1,000 
900 
1,050 
1,250 

1,575 
3,000 
2,600 
3,326 
3,925 

4,000 
3,560 
2,740 
2,130 
3,130 

2,130 
2,000 
1,810 
1,870 
3,130 

3,006 
1,690 
1,410 
1,410 
1,650 

1,810 
1,980 
3,140 
2.320 
2.410 
2,590 


2,780 
2,960 
8,150 
3,340 
8,520 

3,710 
4,150 
4,230 
4,560 
5,030 

5,360 
5,590 
5,750 
5,430 
4,870 

4,710 
4,390 
4,150 
3,860 
8,850 

3,850 
4,150 
4,630 
4,790 
4,790 

4,150 
3,250 
8,025 
2,390 
2,196 


3,065 
2,460 
3,700 
4,310 
4,950 

5,110 
5,110 
4,790 
4,390 
4,075 

3,550 
3,100 
3,880 
3,880 
3,250 

3,625 
3,626 
3,475 
3,325 
3,636 

3,850 
4,150 
3,850 
3,650 
8,475 

3,475 
3.250 
3,250 
3,250 
2,810 
2,530 


2,195 
1,870 
1,410 
1,100 
800 

615 
400 
360 
185 
135 

185 
110 
85 
75 
75 

75 
65 


98 
122 
150 
495 
1,000 

950 
1,000 
1,000 
1,100 
1,150 
1.000 


900 
850 
752 
705 
705 

660 
705 
660 
615 
530 

460 
495 
460 
405 
615 

660 
660 
060 
615 
015 

752 
850 
850 
800 
705 

705 
705 
800 
950 
1,050 


1,200 
2,000 
3,670 
3,810 
3,880 

4,230 
6,975 
6,890 
6,890 
7,510 

6,806 
5,750 
4,710 
3,850 
3,250 

2,670 
2,390 
2,360 
3,106 
3,065 

1,870 
1.090 
1,630 
1,630 
1,520 

1,530 
1.465 
1,520 
1,675 
1,530 
1,465 


1,410 
1,300 
1,300 
1,300 
1,100 

1,100 


NoTK.— Discharge  Mar.  1  to  Not.  6  determined  from  a  rating  curve  well  defined  between  200  and  7,600 
■econd-feet;  discharge  May  25  to  29,  and  May  30  to  Jane  6  estimated  for  days  on  which  gage  heights  are 
oiisBing. 

Monthly  diaeharffe  of  Rio  Grande  near  Lobatoe,  Colo.,  for  1911. 

[Drainage  area,  7,700  square  miles.] 


Month. 


Janoary 

Febnuiry 

Mareh.... 

is?::::::::::: 

Jane 

July 

August. 

September 

October 

November  1-6  . 


The  period. 


Discharge  in  second-feet. 


Maximum. 


630 
1.520 
4.000 
5,750 
6,110 
2,195 
1,060 
7,510 
1,410 


Minimum. 


320 

135 

900 

2,195 

2,065 

65 

460 

1,200 

1,100 


Mean. 


370 

375 

461 

2,090 

4,090 

3,600 

579 

699 

3,140 

1,240 


Per 
square 
mile. 


0.048 
.049 
.049 
.060 
.271 
.531 
.468 
.076 
.001 
.408 
.174 


Run-off. 


Depth  in 
inches  on 
drainage 


0.06 
.05 
.06 
.07 
.31 
.59 
.54 
.09 
.10 
.47 
.04 


Total  in 
acr^feet. 


22,800 

21,100 

23.100 

27,400 

129.000 

243,000 

222,000 

35,600 

41,600 

193,000 

14,700 


973,000 


NOTB.— Dischaise  January  and  February  esUmated  on  aoooont  of  ioe. 
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SURFACE  WATEB  SUPPLY,  19U,  PABT  Vm. 


RIO  GBANDB  NBAB  BITGKKAN,  N. 

Location.— At  the  Denver  A  Rio  Grande  Railroad  bridge  4  miles  above  Bndanan 
and  2  miles  below  the  Indian  village  of  San  Ildefonao  about  sec.  18,  T.  19  N., 
R.  8  E.  The  nearest  stream  is  Tesuque  Creek,  which  enters  near  San  ndefonBo. 
There  is  an  arroyo  just  above  the  station. 

Becords  available.— February  1,  1895,  to  December  31,  1905;  June  23,  1909,  to 
December  31, 1911. 

Drainag^e  area. — ^Not  measured. 

Oage.— Automatic  recording  gage  installed  in  June,  1910.  The  original  gage  was 
located  on  the  left  bank  180  feet  above  the  bridge.  On  March  30, 1904,  a  vertical 
stafif  gage  was  established  at  a  new  datum  at  the  bridge.  The  same  gage  was  used 
when  the  station  was  reestablished  in  1909;  the  datum  of  the  gage  is  the  same  as 
that  of  the  original  gage. 

GQiaxmel. — Shifting  during  high  water,  but  fairly  permanent  at  other  times. 

Diacharge  measurementa.— Made  from  car  and  cable  3  miles  below  the  gage.  No 
diversions  or  important  tributaries  between  two  points. 

Winter  flow.— Only  slightly  affected  by  ice. 

DivexBiona. — For  many  miles  above  the  station  many  laige  and  small  ditches  divert 
water  tix  irrigation. 

Aoouraey. — Prior  to  the  flood  in  October  conditions  were  favorable  for  accurate 
results,  but  the  flood  caused  considerable  change,  which  was  not  fully  covered 
by  field  work.  Thus  the  estimates  for  October  to  December  can  not  be  coo- 
sidered  better  than  fair. 

Cooperation. — During  1911  station  was  maintained  in  cooperation  with  the  Teiri- 
torial  engineer. 

Discharge  measurements  of  Rio  Grande  near  B%u:kman,  N.  Jkfex.,  in  1911, 


Date. 


Hydrognpber. 


Oace 
beiSt. 


Dis- 


Feb.  8 
Mar.  15 
Apr.  15 
y&y    4 

17 
Jane  12 
Aug.  5 
Oct.  30 


C.B.Digby 

O.H.Ras9eU 

R.  L.  Cooper 

Freeman  and  Waha. 

W.  B.  Freeman 

R.  L.  Cooper 

W.  B.  Freeman 

A.  8.  Klrkpatrlck... 


Ftet. 

atc^etL 

•  2.50 

725 

3.38 

1,4D0 

8.45 

1,880 

&.80 

4.420 

7.36 

7,aoo 

7.35 

8,070 

4.15 

2,010 

4.50 

8,410 

a  Oage  not  read.    Oage  height  detennlned  lirom  the  automatic  gage  sheet 

Daily  gage  height,  in  feet,  of  RioOrande  near  Buekman,  N.  Mex,,for  1911, 
[Territorial  engineer,  obeerTor.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Jiily. 

Aug. 

Sept. 

Oot 

Not. 

Dec. 

1 

2.25 

2.1 

2.1 

2.1 

2.15 

2.15 
2.0 

3.05 

2.06 

2.9 

2.6 

2.65 

2.65 

2.55 

2.5 

2.5 

2.5 

2.55 

2.65 

2.75 

2.8 

3.06 

4.1 

&15 

4.15 

3.75 

3.06 

4.05 

4.1 

4.25 

4.3 

4.3 

4.2 
3.95 
3.85 
3.7 
3.5 

"5"86" 
6.3 

6.75 

7.3 

8.0 

8.6 

8.05 

6.4 
6.45 
6.65 
6.7 
6.75 

6.8 

6.85 

6.8 

6.9 

7.0 

5.15 

6.5 

6.06 

6.5 

6.86 

7.0 

7.3 

7.25 

6.85 

6.5 

5.6 

5.3 

4.9 

4.45 

4.2 

3.85 

3.7 

3.35 

3.1 

2.85 

2.8 

8.26 

8.31 

3.43 

8.37 

3.27 
3.17 
3.00 
3.06 
3.02 

&1 
6.0 
6.1 
6.2 
6.4 

6.6 
8.4 
11.0 
0.2 
8.4 

4.3 

4.3 
4.15 
4.15 
4.1 

4.0 
3.06 
3.9 
3.06 
3.9 

3-3 

2 

3.3 

3 

3.2 

4 

3.3 

5 

3.3 

6 

3.3 

7 

3.3 

8 

3.3 

9 

3.3 

10 

3.3 

1  In  earlier  reports  this  station  was  deeignated  as  near  Rlo  Grande  and  at  Watertank. 
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Daily  gage  height^  in  feet,  of  Rio  Grande  near  Bwknum,  N.  Mex,f/or  iPii— OoDtinued. 


Day. 


Jan. 


f^b. 


Uai. 


Apr. 


May. 


June. 


July. 


Aag. 


Sept 


Oct. 


Nov. 


Dec. 


12 

13 

14 

8.6 

15 

3.0 

16 

2.8 

17 

2.9 

18 

2.9 

19 

2.7 

ao 

2.6 

21 

2.6 

22 

2.6 

23 

2.6 

24 

2.65 

2S 

2.66 

2S 

2.6 

27 

2.86 

28 

2.86 

29 

2.66 

ao 

2.75 

81 

3.0 

2.6 

2.46 

2.4 

2.4 

2.4 

2.4 

2.46 

2.4 

2.4 

2.26 

2.25 

2.26 

2.26 

2.8 

2.45 

2.6 
2.45 
2.6 


4.7 

4.26 

3.66 

8.65 

3.4 

3.26 
3.26 
3.36 
3.46 
3.46 

3.66 

3.6 

3.6 

3.25 

3.1 

3.2 

3.2 

3.06 

3.16 

3.46 

3.66 


3.4 

3.45 

3.65 

3.6 

3.4 


4.6 


6.35 


8.7 
8.3 
7.9 
7.7 
7.85 

7.8 

7.46 

7.2 

7.1 

6.96 

6.76 
6.36 
6.16 
6.95 
6.1 

6.16 

6.46 

6.6 

6.4 

64 

6.4 


7.3 

7.4 

7.45 

7.6 

7.4 

7.16 

6.86 

6.7 

6.5 

6.35 

6.36 

6.45 

6.6 

6.75 

6.8 

6.6 

6.25 

6.8 

6.45 

5.16 


6.46 

6.0 

6.9 

6.1 

6.1 

6.2 

6.96 

6.35 

6.9 

7.9 

7.16 

7.7 

7.2 

7.6 

7.4 

6.85 

6.7 

6.5 

6.75 

6.36 

6.9 


2.6 
2.65 
2.9 
27 
2.46 

2.3 
2.3 
2.3 
23 
2.36 

235 

2.4 

24 

27 

29 

26 
25 
25 
2.6 
2  7 
27 


2.98 
281 
277 
282 
2.92 

3.13 
8.05 
3.01 
296 
293 

3.34 

3.11 
3.17 
3.17 
3.16 

3.1 

3.05 

3.36 

3.27 

4.3 


7.8 
7.2 
6.8 
6.6 
6.1 


4.46 
4.4 


3.9 
3.7 
3.6 
3.6 
3.6 

3.6 
3.65 
3.7 
3.66 
3.6 

3.6 
.3.6 
3.66 
3.6 
3.6 

3.4 

3.3 

3.8 

3.25 

3.25 


8.2 
3.1 
3.1 
3.1 
3.0 

2.85 
2.86 
2.86 
2.86 
2.85 

2.86 
2.86 
2.86 
2.9 
2.9 

2.86 

2.9 

2.9 

2.9 

29 

29 


Non.— Fries  aatomatio  ( 
May  4f    0am  readings  Apr. 


.  removed  Apr.  16  and  replaced  by  a  Barrett  dr  Lawreooe  automatio  gage 
and  39  refer  to  the  staff  gage  attached  to  the  float  box.  _  From  Aug.  17  to 


Sept  2  and  Sept.  23  to  Oct.  29,  the  aatomatio  gage  did  not  record  satisfsotorily.  Oage  heighti  Aug.  17  to 
8q>t  2  end  Sept.  23  to  Oct.  16  have  been  estimated  from  a  hydrograph  of  the  Klo  Grande  at  Lobatos.  with 
SD  additknial  aUowanoe  for  tributary  streams  between  Lobatos  and  Buolmian.  The  crest  gage  height  on 
Oct  8  was  13.1  feet,  as  obtained  from  the  aatomatio  sheet. 


DaOiy  diicharge,  in  ieeond-fcet,  of  Rio  Grande  near  Buclcman,  N,  Mex.ffor  1911. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Deo. 


2. 
8. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
13. 
18. 
14. 
15. 

18. 
17. 
18. 
19. 
». 

21. 
23. 
23. 
24. 
26. 

26. 
27. 
28. 
29. 
30. 
31. 


603 


660 

660 
480 
600 
600 

600 

600 
600 

1,000 
1,610 
1,000 

940 

1,020 

1,020 

870 

806 

745 
806 
806 
776 
776 

806 
978 
978 
838 

905 
1,000 


1,130 

1,060 

1,020 

806 


776 
746 
746 
746 

746 
716 
686 
686 
686 

686 
716 
685 
686 
003 

002 
002 
002 
630 
716 

746 
716 
746 


776 
838 

006 

940 

1,130 

2,130 
3,440 
2,100 
1,760 
1,960 

2,840 
2,300 
1,600 
1,600 
1,420 

1,200 
1,200 
1,300 
1,360 
1,360 

1,450 
1,400 
1,400 
1,300 
1,060 

1,160 
1,160 
1,060 
1,130 
1,360 
1,560 


1,930 
2,000 
2,180 
2,230 
2,300 

2,200 
1,990 


5,090 
4,860 
4,700 
4,640 
5,260 

6,060 
7,140 
8,630 
9,990 
10,800 

10,200 
9,300 
8,410 
7,970 
8,300 

8,190 
7,440 
6,940 
6,740 
6,460 

6,080 
6,3.W 
6,000 
4,660 
4,930 

5,000 
5,530 
5,620 
5,440 
5,440 
5,440 


6,200 
5,290 
6,650 
6,740 
5,830 

5,920 
6,030 
5,990 
6,110 
6,300 

6,890 
7,090 
7,200 
7,300 
7,090 

6,690 
6,030 
6,740 
6,380 
6,120 

5,120 
6,290 
6,560 
5,830 
5,930 

5,660 
4,940 
4,210 
3,680 
8,240 


3,240 
3,760 
4,610 
5,380 
6,030 

6,300 
6,890 
6,790 
6,030 
6,380 

5,290 
4,630 
4,370 
4,690 
4,690 

4,860 
6,200 
5,120 
6,110 
8,150 

6,500 
7,720 
6,690 
7,510 
7,090 

6,020 
5,740 
6,380 
5,830 
5,120 
4,370 


3,900 
3,460 
2,900 
2,330 
2,040 

1,680 
1,540 
1,240 
1,040 


710 
740 
900 
770 
623 

640 
540 
540 
540 


568 

505 
505 
770 
900 

710 
660 
650 
710 
770 
770 


835 

1,160 
1,210 
1,310 
1,260 

1,180 
1,100 
1,040 
1,090 
966 

966 
842 
816 
848 
914 

1,070 

1,010 

078 

942 

931 

1,160 
1,060 
1,100 
1,100 
1,060 

1,040 
1,010 
1,240 
1,180 
2,040 


3,170 
3,030 
3,170 
3,310 
3,600 

3,900 
9,360 
15,600 
13,000 
11,000 

9,640 
8,300 
7,450 
6,830 
6,060 

5,500 
5,000 
4,500 
4,000 
4,000 

4,000 
3,700 
3,700 
3,700 
3,700 

3,500 
3,500 
3,500 
3,500 
3,340 
3,260 


3,010 
3,010 
2,800 
2,800 
2,740 

2,600 
2,560 
2,500 
2,560 
2,500 

2,600 
2,260 
2,060 
2,060 
2,060 

2,060 
2,100 
2,150 
2,100 
2,060 

2,060 
2,060 
2,100 
2,060 
1,920 

1,730 
1,630 
1,630 
1,660 
1,550 


1,510 
1,610 
1,610 
1,510 
1,610 

1,610 
1,610 
1,420 
1,420 
1,420 

1,420 
1,360 
1,350 
1,360 
1,300 

1,160 
1,160 
1,160 
1,160 
1,060 

1,060 
1,060 
1,060 
1,100 
1,100 

1,050 
1,100 
1,100 
1,100 
1,060 
1,010 


^Non.— Daily  discharge  Jan.  1  to  Mar.  15,  and  May  5  to  31,  June  1  to  Oct.  8,  and  Oct.  9-15  detormhied  from 
three  fairiy  well-deaned  rating  curves.  DaUy  discharge  Mar.  16  to  May  4  and  Oct.  30  to  Dec.  31  determined 
by  the  indtrect  method  for  shifting  channels.  Discharge  Jan.  8  to  13  and  Oct.  16  to  29  estimated ;  discharge 
Apr.  16-21, 28-28, and  Apr. 30 toMay  3 interpolated. 
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32  SUBPACB  WATER  SUPPLY,   19U,  PABT  VHI. 

Monthly  dxKharge  of  Rio  Grande  near  Bwckman,  N,  Mex.,for  1911. 


Month. 


January 

February 

March 

^:::::::::: 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  m  second-feet. 


Maximum.  Mhiimum.     Mean. 


1,510 
1,130 
3,440 
5,350 

10,800 
7,300 
8,150 
3,900 
2,040 

15,600 
3,010 
1,510 


15,000 


480 

602 

776 

1,380 

4,540 

3,240 

3,240 

540 

816 

8,030 

1,560 

1,010 


480 


775 
748 
1,490 
3,820 
6,630 
6,730 
6,090 
1,130 
1,060 
6,470 
2,230 
1,360 


3,910 


Rnn-ofl 
(total  in 
acre-feet). 


47,700 
41,600 
91,800 
150,000 
408  000 
340,000 
350,000 
09,800 
64,300 
336,000 
133,000 
77,500 


3,110,000 


Accu- 
racy. 


RIO  OBANDB  NEAB  SAN  MABCIAL,  N.  XBZ. 

Location.— At  the  AtchiBon,  Topeka  &  Santa  Fe  Railway  bridge,  1  mile  south  o! 

San  Marcial,  N.  Mex.    No  important  tributaries  enter  in  the  immediate  vicinity 

of  the  station. 
Beeords  available.— January  29, 1895,  to  December  31, 1911. 
Qage. — Inclined  gage  established  January  29,  1895,  and  carried  away  by  flood  in 

1896,  and  a  wiro  gage  established  in  its  place  at  the  same  datum;  this  was  soon 

abandoned  and  gage  heights  have  since  been  measured  with  a  graduated  rod 

from  the  bridge  deck  to  the  water  surface.    The  gage  datum  of  the  inclined  staff 

and  wire  gages  is  still  used. 
Channel. — Sandy  and  very  shifting;  a  number  of  bridge  piers  interfere  with  the 

accuracy  of  discharge  measurements,  but  not  with  gage-height  fluctuations. 
IMsoharge  measurements.— Made  from  the  downstream  side  of  bridge. 
Oooperation. — Station  operated  since  1901  by  the  United  States  section  of  the 

International  Boimdary  Commission. 

Discharge  measurements  of  Rio  Grande  near  San  Marcialy  N.  Mex,,  in  1911. 

[By  O.  W.  Ktn«.] 


Date. 

Gaffe 
beight. 

Dis- 
charge. 

Date. 

fae^t. 

Dis- 
cbaige. 

Jan  10  . . 

Feet. 
10.5 
10,8 
11.0 
11.0 
10.9 
10.7 
10.6 

lao 

10.7 
10.9 
10.8 
10.7 
10.8 
10.9 
10.8 
10.7 
10.8 
10.9 
10.9 
12.6 
11.4 
11.9 
10.8 
11.0 
11.3 
10.8 

Sec.-ft, 

41 

542 

595 

793 

749 

C43 

578 

784 

847 

795 

669 

582 

522 

665 

680 

466 

468 

626 

620 

3,649 

1,699 

3,130 

1,245 

1.428 

1,716 

836 

Apr.  3 

Ftet. 
11.3 
11.5 
11.4 
11.0 
11.1 
11.2 
11. 1 
13.0 
12.0 
13.6 
12.3 
13.3 
13.0 
13.5 
13.0 
12.5 
13.4 
11.7 
13.0 
13.3 
13.0 
13.6 
12.3 
12.6 
13.7 
13.6 

Stc-fl. 
1,289 

Jan.  11 

Apr.  6 

1653 

Jan.  14 

Apr.9 

1  672 

Jan.  17 

Apr.  12 

1,032 

Jan.  22 

Apr.  15 

Apr.  18 

971 

Jan.  25  .. 

1,034 

Tan  28 

Apr.  21 

928 

Jan.  31  .. 

Apr.25 

2,403 

Feb.3 

Apr.  28 

Apr.30 

2938 

Feb.  6 

3684 

Feb.9 

Feb.  12 

uSy* 

May6 

3707 
3,754 

Feb.  15. 

May9 

6^281 

Feb.  18 

May  13 

8103 

Feb.  22 

May  16 

May  19 

6,506 

Feb.  36               

^654 

Mar.l 

Mar.  4       

May22 

May  25 

May  28 

May31 

June  3 

June  6 

?219 
8^540 

Mar.7 

?,817 

Mar.9 

Mar.  12 

4,073 
4,067 

Mar.  14 

4,517 

Mar.  17 

Jiine9 

4,390 

Mar.  20 

June  13 

6,'2I8 

Mar.  23. 

June  16 

6^817 

Mar.31 

June  19 

41574 
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Discharge  meanurementa  of  Rio  Grande  near  San  Marcial,  N.  Hex,,  in  192 i— Continued. 


Date. 


June  23. 
Jane  25. 
June  27. 
June  30. 
Julys.. 
July  6.. 
July  10. 
July  14. 
JulyW. 
July  19. 
July  23. 
July  27. 
July  29. 
July  31. 
Aug.  3.. 
Aug.  6.. 
Aug.  10. 
Aug.  13. 
Aug.  16. 
Aug.  19. 
Aug.  22. 
Aug.  35. 
Aug.  28. 
Aug.  31. 
Sept.  3. 
8ept.6. 
Sept.  9. 
6eptl2 
Sept.  15 
Sept.  18 
Sept.  21 
Sept.  24 
Sept.  27 


tae^t. 

Dls- 
charge.    | 

Feet. 

See.-fi,    1 

12.3 

4,217 

11.8 

3,968 

12.5 

4,163 

12.1 

3,367 

14.0 

8,436; 

11.9 

5,702 

12.7 

5,750 

12.8 

6,000 

13.6 

10,200  1 

12.5 

6,997 

13.3 

9,874 

12.9 

7,466 

12.0 

5,007 

12.0 

4.871 

11.3 

3,201 

10.4 

1,290 

9.9 

641  , 

9.4 

383 

8.9 

38 

9.6 

381 

0.4 

389 

10.0 

810 

10.1 

821 

10.1 

673 

10.0 

609 

9.9 

546 

9.9 

556 

9.9 

609 

9.9 

479 

9.9 

503  1 

10.4 

1,000 

9.9 

564  1 

10.2 

664  ' 

Date. 


Sept.  30 
Oct.  3., 
Oct.  6.. 
Oct.  7.. 
Oct.  10. 
Oct.  13. 
Oct.  16. 
Oct.  19. 
Oct.  22. 
Oct.  25. 
Oct.  29. 
Oct.  31. 
Nov.  3.. 
Nov.6.. 
Nov.  9.. 
Nov.  12. 
Nov.  15. 
Nov.  18. 
Nov.  21. 
Nov.  34. 
Nov.  27. 
Nov.  30. 
Deo.  3.. 
Dec.  6.. 
Dec.  9.. 
Dec.  12. 
Dec.  15. 
Dec.  19. 
Dec.  32. 
Dec.  25. 
Doc.  38. 
Dec.  31. 


Gage 
height. 


Feet. 
10.7 
11.4 
12.96 
14.3 
14.0 
13.2 
13.1 
11.3 
11.3 
11.1 
11.6 
11.5 
11.6 
11.5 
11.3 
11.3 
11.1 
11.1 
11.1 
11.0 
11.0 
10.9 
10.5 
11.0 
11.1 
11.1 
10.9 
10.9 
11.0 
10.8 
10.6 
10.6 


Dis- 
charge. 


8ee,-/t. 

1,285 

2,117 

5,300 

11,301 

11,528 

9,435 

4,799 

3,215 

3,046 

2,527 

3,745 

3,066 

2,670 

3,361 

3,339 

2,175 

1,611 

1,536 

1,466 

1,597 

1,467 

1,334 

818 

1,278 

1.403 

1,276 

1,038 

968 

945 

781 

438 

304 


Daily  gage  heighty  infeety  of  Rio  Grande  near  San  Marcial,  N.  Mex.^/or  1911. 


Day. 


Jan.     Feb.     Mar.     Apr.     May.    June.    July.    Aug.    Sept.     Oct.     Nov.     Dec 


1 

ia5 
ia2 

2 

3 

4 

5 

6 

7 

8 1 

9 

10 

ia5 

10.8 
10.9 
11.0 

11.1 

11.2 

11.15 
11.05 
11.06 
11.0 
11.05 

10.95 
10.9 
10.85 
10.75 
ia76 

ia75 

la? 

10.65 
10.55 
ia75 

ia9 

11 

12 

13 

14 

15 

16 

17 

18 

19 

30 

21 

22 

23 

24 

25 

26 

27 

28 

» 

30 

31 

10.76 

10.7 

10.7 

10.85 

11.05 

ia9 

10.9 
10.85 
10.86 

las 

10.75 

10.7 

10.6 

10.6 

10.75 

10.8 
10.9 
10.9 
10.9 
ia75 

10.75 
10.76 

las 

10.8 

ia7 

10.7 

ia7 
laz 


10.8 

lao 

11.0 
10.9 

las 
ia85 

10.0 
11.0 
1245 
11.5 

11.35 

11.4 

11.55 

12.1 

11.35 

ia75 
10.8 
10.85 
10.95 
11.05 

11.05 

11.15 

11.3 

11.4 

11.4 

11.35 
11.25 
11.15 
11.0 

ia9 

10.8 


10.95 

11.15 

11.3 

11.4 

11.5 

11.45 

11.55 

11.5 

11.4 

11.25 

11.06 

11.0 

11.05 

11.0 

11.05 

11.15 

11.2 

11.15 

11.1 

11.15 

11.1 

11.05 

11.1 

11.45 

11.95 

12.0 
11.95 
12.0 
12.25 
12.6 


12.6 

12.35 

12.2 

12.1 

12.05 

12.2 
12.3 
127 
12.9 
13.3 

13.45 

13.5 

13.45 

13.2 

12.9 

13.9 
12.65 
12.7 
12.55 
12.45 

12.45 

12.4 

13.1 

11.85 

11.76 

11.7 

11.75 

11.9 

12.0 

12.15 

1Z25 


11.96 

12.3 

12.4 

12.2 

13.5 

12.5 
12.35 
13.3 
13.3 
13.35 

13.4 

13.45 

13.6 

13.7 

13.85 

13.75 

13.6 

13.0 

13.5 

13.3 

13.3 

12.3 
13.3 
11.06 
11.85 

11.85 

12.45 

12.25 

12.1 

12.05 


11.05 

11.8 

14.0 

14.1 

12.45 

11.05 

12.3 

12.55 

12.35 

12.55 

12.26 

12.2 

12.06 

12.45 

12.85 

12.0 

11.7 

12.05 

12.4 

12.25 

13.45 
13.15 
13.45 
13.65 
12.8 

12.85 

12.8 

12.2 

12.0 

12.06 

12.0 


11.85 
11.5 
11.2 

iao5 

ia75 

10.45 
10.3 
10.3 
10.15 
9.95 

9.75 

9.55 

9.4 

9.4 

9.25 

0.0 

8.0 

&75 

0.15 

0.5 

0.4 
0.36 
0.0 
ia4 
10.05 

10.15 

lao 

10.1 
10.1 
10.1 
10.1 


0.9 
9.95 
10.0 
10.05 
9.9 

0.0 
0.05 
0.05 
0.06 
0.0 

ia06 
0.95 
9.95 
10.0 
10.0 

0.05 

lao 

0.0 
0.0 

ia3 

10.4 
10.4 
10.05 
0.0 
10.06 

0.06 
10.26 
10.2 
10.4 
10.7 


11.3 
10.7 
11.3 
11.7 
11.05 

18.5 

14.3 

13.05 

13.76 

14.0 

13.55 
13.35 
13.3 
12.85 
13.7 

13.3 
11.75 
11.55 
11.35 
11.3 

11.15 

11.36 

11.06 

11.1 

11.1 

11.05 

11.1 

11.3 

11.4 

11.36 

11.6 


11.56 
11.65 
11.6 
11.6 
11.6 

11.5 

11.4 

11.45 

11.3 

11.8 

11.25 
11.3 
11.35 
11.15 
11.1 

11.15 

11.05 

11.1 

11.1 

11.15 

11.1 

11.3 

11.05 

11.05 

11.1 

11.3 

11.05 

10.95 

10.85 

10.85 


10.75 

10.75 

10.6 

10.66 

10.85 

10.05 
U.O 
10.05 
11.06 
11.06 

11.1 
11.05 
10.05 
ia85 

lao 

10.9 
10.05 
10.0 

ia85 

10.85 

10.0 
10.05 
11.0 
10.85 

las 

10.75 
10.65 
ia55 
10.55 
10.45 
10.65 


Note.— No  flow  Jan.  3-0. 
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Daily  diacharge^  in  second-fut,  of  Rio  Grande  near  San  MareUdj  N.  Mex.,/or  1911. 


Day. 


Jan. 


Feb. 


ICar.     Apr.     May.    Jane.    July.    Aug.    Sept.     Oet 


Nov.    Dee. 


1. 
3. 
S. 
4. 

6. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
10. 

ao. 
». 

22. 
23. 
24. 
26. 

26. 
27. 
28. 
29. 
30. 
81. 


3£0 

170 

0 

0 

0 

0 
0 
0 
0 
040 

a640 
570 
600 

0635 
760 

800 
a820 
815 
705 
815 

770 

o750 

725 

670 

O670 

675 
645 

•  610 
545 
680 

•  785 


740 
770 

•  850 
895 
965 

•  705 
796 
730 

•  730 
670 


•  580 
480 
440 

•  400 

540 
640 
•665 
680 
585 

615 

•  640 
635 
590 

•  465 

460 
450 
440 


•  470 
570 
670 

•  625 
545 

585 

•620 
800 

•8,380 
1,870 

1,620 
•1,700 

2,130 
•3,700 

2,020 

1,160 

•1,240 

1,290 

1,380 

•1,480 

1,480 
1,570 
•1,720 
1,820 
1,820 

1,710 
1,560 
1,390 
1,160 
1,000 

•  835 


070 

1,150 

•1,290 

1,470 

1,660 

>1,560 
1,740 
1,720 
•1,670 
1,430 

1,110 

a,  030 

1,030 

925 

920 

1,000 

1,030 

•1,000 

060 

975 

•  030 

890 

970 

1,530 

•2,330 

2,680 
2,680 
•2,940 
3,310 
8,830 


3,830 
3,730 
•3,670 
3,420 
3,360 

•3,610 
3,760 
4,630 

•5,060 
6,340 

7,570 
■8,100 
7,940 
7,150 
6,190 

•6,190 
5,910 
6,000 

•5,740 
5,480 

5,400 
•5,220 
4,530 
3,030 
•3,640 

3,540 
3,500 
•3,720 
3,820 
4,010 
4,140 


3,050 
4,390 
•4,520 
4,260 


•4,520 
4,400 
4,370 

•4,290 
4,600 

4,750 
4,910 
•5,230 
5,520 
5,070 

•5,870 
5,720 
6,120 

•4,570 
4,330 

4,270 

•4,230 

4,220 

4,040 

•3,990 

8,960 
•4,150 
3,690 
3,370 
•3,190 


3,040 
2,820 
•8,430 
8,630 
6,440 

•5,770 
5,910 
5,960 
5,690 

•5,600 

6,300 

5,260 

5,100 

•5,580 

•6,270 

5,230 
4,780 
7,720 
•5,860 
5,620 

11,000 
•9,650 
10,870 
8,080 
8,040 

7,750 
•7,160 

5,560 
•5,010 

4,990 
•4,870 


4,660 
3,830 
•3,200 
2,600 
2,090 

•1,890 

1.160 

1,120 

030 

•  600 

586 

800 

•  280 
280 
206 

•  80 
30 
16 

•  185 
335 

280 

•  266 

725 
1,160 

•  855 

886 

780 

•  820 
770 
725 

•  675 


545 
575 

•  610 
640 
545 

•  546 
575 
57<i 

•  575 
575 

680 

•  640 
805 
585 

•  540 

515 
555 

•  605 
606 
000 

a,ooo 

1,000 
605 

•  565 
610 

580 

•  670 
666 
905 

•1,285 


2,000 
1,280 
•2,000 
2,730 
3,240 

•7,940 
11,780 
10,640 
10.180 
•11,530 

10,850 
9,830 

•0,690 
7,040 
7,060 

5,400 
4,110 
3,710 
•8,310 
2,010 

2,730 

•2,020 

2,400 

2,530 

•2,530 

2,410 
2,630 
2,770 

•3,260 
2,010 

•3,070 


2,980 
2,760 
•2,670 
1^660 
2,680 

•2,860 
2,340 
2,350 

•2,330 
2,330 

2,280 
•2,170 
2,150 
1,830 
11,610 

1,600 
1,460 
11,540 
1,510 
1,500 

•1,470 
1,780 
1,890 
4,600 
1,700 

1,810 
a,540 
1,400 
1,270 
a,  270 


1,140 
1,140 

•  OSO 
056 

1,140 

•1,230 
1,380 
1,230 

•1,340 
1,300 

1,830 
»1,230 
1,000 
965 
'1,030 

1,010 

1,060 

V& 

•  920 
875 


•  895 
045 
820 

•  780 

675 
535 

•  300 
315 
160 

•  165 


•  Date  of  measurement. 
Monthly  discharge  of  Rio  Grande  near  San  Marcial,  N.  Mex.^/or  1911. 


Montb. 


Dlacharge  in  seoond-feet. 


Maxlmnm.   iftntim^m-     Mean 


Run-off 
(total  in 

Bt). 


January 

February 

March 

April 

May 

June 

July 

August , 

September 

October , 

November 

December , 

The  year. 


820 
965 
3,700 
3,830 
8,100 
6,120 

11,000 
4,560 
1,«5 

11,780 
2,960 
1,340 


0 

440 

470 

880 

3,360 

3,190 

505 

1,280 

1,270 

160 


491 

642 
1,416 
1,554 
4,042 
4,680 
6,383 
1,007 

668 
5,066 
1,057 

027 


30,198 
35,633 
87,094 
02,450 
308,888 
209,554 

63,164 
80,164 
312,754 
116,469 
56,975 


11,780 


2,490 


1,799,733 


BIO  OBANDB  NEAB  BL  PASO,  TEX. 

Looation. — Courcheflne's  limekiln,  about  4  miles  north  of  El  Paso. 

Becords  available.— May  10, 1889,  to  June  30, 1893,  and  January  25, 1895,  to  Decem- 
ber 31, 1911. 

Oage. — Inclined  rod  bolted  to  steel  piers  set  with  cement  in  holes  drilled  in  solid 
rock  60  feet  upstream  from  pumping  station.  Originally  located  at  Old  Fort 
Bliss  about  1,500  feet  above  the  Mexican  dam;  maintained  1889  to  1893.  Re- 
established 1895  1)  miles  farther  upstream  and  3  miles  north  of  £1  Paso;  main- 
tained until  April  30, 1897.    Moved  1  mile  farther  upstream  to  its  present  location 
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May  1, 1897.  Gage  heights  at  the  kiln  measured  at  the  masonry  pump  foundation 
pier  with  a  graduated  rod  until  October,  1902,  when  the  pier  was  torn  down. 
From  October,  1902,  to  August  19,  1906,  an  inclined  wooden  gage  60  feet  above 
the  pier  was  used.  Subsequent  to  August  19,  1906,  a  gage  300  feet  below  the 
inclined  gage  has  been  used .    Datum  of  gages  at  the  kiln  has  remained  unchanged. 

Chaxmel. — Bed  is  unstable  and  channel  shifts.  Left  bank  is  the  loose  rock  embank- 
ment of  the  Atchison,  Topeka  &  Santa  Fe  Railway;  right  bank  is  of  made  ground 
and  subject  to  inimdation  by  floods. 

Discharge  measurements. — ^Made  from  cable. 

Cooperation. — Station  operated  by  the  United  States  section  of  the  International 
Boundary  Commission  since  May  1,  1897. 

Ducharge  measurements  of  Rio  Grande  near  El  PasOt  Tex.^  in  1911, 
[By  W.  L.  Pollett,  E.  G.  Piper,  and  W.  C.  Stewart.) 


Date. 


Jan.  6.. 
Jan. 17. 
Jan.  21. 
Jan.». 
Jan.  28. 
Feb.l-. 
Feb.  4.. 
Feb.  8.. 
Feb. 11. 
Feb. 14. 
Feb. 17. 
Feb. ». 
Feb.  23. 
Feb.  27. 
Mar.3.. 
Mar.  6.. 
Mar.9.. 
Mar.  13. 
Mar.  16. 
Mar.  20. 
Mar.  24. 
Mar.  27. 
Mar.  30. 
Apr.  3.. 
Apr.Q.. 
Apr.  16. 
Apr.  19. 
Apr.  22. 
Apr.  26. 
Apr.  30. 
May3.. 
May  6.. 
May  10. 
MayU. 
May  16. 
May  20. 
May  23. 
May  27. 
May  31. 
June  3.. 
Jose  6.. 
Jane  9. . 
June  12. 
June  15. 
June  17. 
June  20. 
June  23. 
June  26. 
June  29. 
July  2.. 
Julys.. 
July  6.. 
Julys.. 


he^t. 

charge.  , 

Feet. 

Sec-fU 

6.5 

8  , 

8.1 

277 

8.7 

597 

7.8 

174  ' 

7.7 

162  1 

7.4 

141 

7.2 

117 

8.3 

460 

7.9 

161 

7.9 

170 

7.3 

130 

8.3 

274 

8.56 

325 

8.1 

272 

7.8 

190 

8.3 

491 

7.76 

165 

9.7 

1,719 

10.2 

1,996 

8.5 

601 

9.1 

1,031 

8.6 

603 

8.5 

622 

8.0 

193 

9.2 

1,125 

8.3 

289 

7.6 

116 

7.5 

102 

7.9 

167 

10.0 

1,746 

11.1 

3,290 

10.4 

2.464 

10.9 

3,118 

12.8 

6,295 

13.06 

7,443 

12.0 

5,665 

11.0 

4,267 

10.16 

3,001 

10.0 

2,464 

10.4 

2,914 

10.2 

2,936 

10.9 

3,815 

11.1 

4.014 

11.5 

4,631 

11.8 

6,112 

11.5 

6,101 

11.35 

4,811 

11.0 

4,233 

10.8 

3,763 

10.5 

3,120 

11.9 

5,180 

13.9 

9,715 

11.9 

6.342 

Date. 


July  11. 
July  13. 
July  16. 
July  19. 
July  21. 
July  24. 
July  27. 
July  30. 
Aug.  4. . 
Aug.  7.. 
Aug.  10. 
Aug.  13. 
Aug.  16. 
Aug.  20. 
Aug.  23 
Aug.  26. 
Aug.  29. 
Aug.  31. 
Sept.  4. 
Sept.  11 
Sept.  15 
Sept.  20 
Sept.  23 
Sept.  27 
Sept.  30 
Oct.  4.. 
Oct.  8.. 
Oct.  10. 
Oct.  14. 
Oct.  17. 
Oct.  21 . 
Oct.  34. 
Oct.  27. 
Oct.  80. 
Nov.  3.. 
Nov.  6.. 
Nov.  9.. 
Nov.  12. 
Nov.  15. 
Nov.  19. 
Nov.  22. 
Nov.  25. 
Nov.  30. 
Dec.  3.. 
Dec.  6.. 
Dec.  10. 
Dec.  13. 
Dec.  17. 
Dec.  20. 
Dec.  23. 
Dec.  26. 
Dec.  30. 


he^t. 

DIs- 
cbarge. 

Feet. 

aec^L 

13.5 

8,800 

12.3 

6,978 

11.9 

6,206 

11.4 

5,127 

U.3 

6,777 

13.65 

9,366 

13.6 

9,694 

11.7 

5;367 

;0.2 

2,944 

9.2 

1,676 

8.4 

744 

7.7 

825 

7.2 

120 

6.7 

12 

6.5 

8 

6.5 

0 

6.5 

10 

7.0 

77 

6.3 

6 

7.0 

67 

7.4 

173 

7.16 

134 

8.6 

914 

7.6 

214 

7.5 

119 

9.0 

1,342 

11.96 

5,578 

13.8 

9,706 

13.7 

9,121 

12.2 

6,542 

10.6 

3,403 

10.4 

2,924 

10.0 

2,413 

10.2 

3,026 

10.4 

2,874 

10.06 

2,550 

10.1 

2,566 

9.6 

1,867 

9.66 

1,752 

9.55 

1,677 

9.4 

1,506 

9.5 

1,566 

9.4 

1,355 

9.2 

1,306 

8.8 

722 

9.4 

1,294 

9.45 

1,306 

9.3 

1,120 

9.15 

841 

9.06 

608 

0.15 

829 

8.95 

710 
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86  SURFACE   WATER  SUPPLY,  1911,  PART  VHI. 

Daily  gage  height^  in  feet,  of  Rio  Grande  near  El  Paao,  Tex.,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

JUDB. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

7.45 

7.2 

7.05 

7.15 

7.2 

7.65 

8.05 

8.3 

8.1 

8.05 

7.9 

7.7 

7.85 

7.9 

7.5 

7.35 

7.3 

7.25 

7.6 

8.2 

8.1 

8.1 

8.5 

8.55 

8.35 

8.4 

8.15 

7.75 

7.7 
7.8 
7.8 
7.7 
8.25 

8.3 

8.0 

7.6 

7.75 

7.5 

7.3 
10.45 
9.7 
9.25 
9.2 

10.05 
9.55 
8.85 
8.4 
8.5 

8.4 

8.4 

8.4 

9.06 

8.75 

8.7 
8.6 
8.55 
8.5 
8.5 
8.4 

8.1 

8.0 

8.0 

7.95 

7.9 

8.3 

8.8 

9.05 

9.2 

9.3 

9.05 
8.85 
8.8 
8.55 
8.4 

8.3 

8.15 

7.85 

7.6 

7.55 

7.9 

7.55 

7.35 

7.36 

7.6 

7.7 
8.0 
9.95 
10.0 
9.9 

10.35 

10.65 

11.05 

11.1 

10.85 

10.55 

10.3 

10.25 

10.45 

10.8 

11.25 

11.8 

12.16 

12.85 

12.95 

13.05 

12.8 

12.25 

12.05 

11.9 

11.6 

11.4 

11.1 

11.05 

10.7 

10.35 
10.05 
10.0 
10.0 
9.9 
10.1 

10.25 

10.25 

10.3 

10.6 

10.8 

10.2 

10.3 

10.56 

11.0 

10.8 

11.1 

11.1 

11.1 

11.25 

11.5 

11.65 

11.8 

11.85 

11.7 

11.6 

10.75 

10.45 

10.85 

10.6 

10.6 

10.85 

10.5 

10.55 

10.75 

10.55 

10.55 

10.6 

10.9 

10.7 

12.2 

13.75 

13.6 

11.85 

11.7 

12.8 

13.7 

13.8 

12.36 

11.8 

11.8 

11.75 

12.6 

13.2 

11.3 

11.65 

13.0 

12.35 

13.4 

13.8 

14.0 

13.4 

13.7 

13.8 

12.56 

11.86 

11.4 

11.15 
11.05 
10.65 
10.1 
9.7 

9.6 

9.3 

8.96 

8.75 

8.35 

8.1 

7.95 

7.75 

7.65 

7.35 

7.25 
7.06 
6.95 
6.85 
6.75 

6.65 
6.5 
6.5 
6.5 
6.6 

6.5 

6.5 

6.4 

6.45 

7.4 

7.05 

6.85 

6.75 

6.6 

6.35 

6.3 

0.3 
6.3 
6.3 
6.3 

7.9 

8.05 

8.75 

9.15 

9.4 

10.1 
10.8 
11.65 
13.35 

ia65 

10.4 
10.3 
10.2 

ia2 
laos 

10.0 
10.0 

iao6 

9.85 

9.75 
9.6 
9.6 
9.6    1 

9.8 

9.65 

9.5 

9.5 

9.4 

9.4 

9.4 

9.55 

9.5 

9.5 

9,5 
9.55 
9.5 
9.5 
9.45 

9.45 

3 

6.4 

6.7 
6.7 
6.55 

6.35 
6.35 

9.4 

3 

9.25 

4 

9.2 

6.. 

9.05 

6 

8.8 

7 

S.8 

8 

9.:^ 

9 

9.3 

10 

6.65     13.75 

9.35 

11 

6.35 
6.7 
6.7 
6.4 

6.95 

7.25 

7.3 

7.3 

7.3 

7.3 

7.05 

7.2 

7.1 

7.45 

8.1 

8.4 

8.15 

8.15 

7.96 

7.95 
7.65 
7.35 
7.3 
7.45 

13.8 

14.5 

14.5 

13.75 

13.4 

13.9 

12.45 

11.55 

11.05 

11.35 

10.6 
10.55 
10.3 
10.35 
10.25 

10.15 

10.0 

10.0 

10.0 

10.3 

10.8 

9.45 

12 

9.43 

13 

14 

9.45 
9.45 

15 

9.4 

16 

9.4 

17 

7.95 
8.15 
8.2 
8.65 

8.7 
8.2 
8.2 
8.3 
8.15 

7.9 

7.8 

7.7 

7.65 

7.8 

7.8 

9.3 

18 

9.35 

19 

9.15 

20 

9.15 

21 

9.15 

22 

9.2 

23 

9.05 

24 

9.05 

25 

9.1 

26 

9.15 

27 

9.05 

28 

9. 35 

29 

9.1 

30 : 

895 

31 

8.7 

Note.— No  flow  on  days  for  whioh  no  gage  heights  are  given. 

Daily  discharge,  in  second-feet,  of  Rio  Orande  near  El  Paso,  Tex.,  for  1911. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct.  ;  Nov.    Dec 


0 
5 
20 
20 
10 

a5 
5 
0 
0 
0 

6 

20 
20 

10 
0 

0 

0220 

305 

3.30 

570 

a695 
360 
360 
410 
340 

a220 
175 

a  160 
155 
175 
176 


a  155 
115 
100 

alio 
115 

255 
380 
a460 
310 
276 

0  160 
125 
155 

a  170 
140 

130 

a  130 

125 

175 

0260 

235 
235 
0  315 
325 
300 

.305 
2S0 
155 


140 
190 
0  190 
130 
460 

a  490 
315 
80 

a  165 
115 

76 

2,220 

al,720 

1,470 

1,440 

al,910 

1,480 

925 

555 

0600 

530 
530 
530 
0995 
795 

760 
a690 

060 

620 
0620 

550 


315 
230 
ol95 
170 
145 

445 

830 

1,010 

al,120 

1,210 

985 
805 
750 
630 
390 

o290 
260 
175 

0  115 
110 

160 

olio 

80 

80 

130 

0  135 

265 

1,660 

1,720 

01,680 


2,240 
2,660 
03,220 
3,290 
2,990 

o2,640 
2,360 
2,310 
2,560 

02,990 

3,700 
4,620 
5,200 
06,440 
6,940 

07, 440 
7,020 
6,090 
6,750 
5,520 

5,110 
4,830 
04,410 
4,340 
3,820 

3,300 
02, 850 
2,700 
2,620 
2,390 
02, 610 


2,740 
2,740 
o2,810 
3,200 
3,460 

02,940 
3,060 
3,380 

03,910 
3,710 

4,010 
04,010 
4,010 
4,240 
04,630 

4,870 

05,110 

5,190 

6,150 

06,100 

3,960 
3,630 
04,100 
3,680 
3,680 

04,020 
3,480 
3,530 

03,710 
3,510 


3,360 
13,270 
3,710 
3,410 
05,800 

09,380 
9,210 

06,270 
6,040 
7,730 

09,300 
9,550 

07,060 
6,010 
6,010 

06,930 
7,740 
9,060 

04,940 
5,400 

08,060 
0,870 
8,890 
09,660 
10,240 

9,270 
09,790 

9,850 

7,210 
05, 670 

4,770 


4,900 
4,240 
3,630 
02,840 
2,360 

2,070 
01,780 
1,380 
1,140 
o730 

570 

476 

0350 

365 

180 

0  140 

85 

65 

46 

o30 

10 
10 
olO 
6 
6 

as 

6 

5 

010 

125 

08O 

I 


60 
60- 
35 
a  10 
6 

5 
6 
5 
5 
35 

066 
130 
145 
145 
0  145 

155 
115 
140 
125 
0295 

645 

810 

o675 

000 

460 

460 

0250 

96 

70 

0IO6 


360 
450 


3,550  ,  1,370 
3,030    1,350 

1,110  «2,73o  loi.aao 

01,480     2,080  I  1.240 
1,010     3,690    1,030 


2,020 
3,020 

05, 140 
8,700 

00,690 

9,  no 

11,810 
11,810 
09,390 
8,610 

7,740 
06,970 
5,300 
4,350 
4,920 

03,490 
3,330 
2,880 

02,850 
2,730 

2,000 
02, 410 

2,530 

2,630 
03,030 

3,930 


«2,550  'TX 
2,530  730 
3,530    U150 

02,550  1.2D0 
2,230  'l.MO 


3,060 

01,870 

1,800 

1,740 

01,750 

1,860 
1,750 
1,610 
01,640 
1,550 

1,530 
ol,510 
1,600 
1,570 
(1,570 

1,540 
1,540 
1,480 
1,450 
ol,390 


1,310 
1,310 
•1,310 
1,300 
1,340 

1,230 

•«1,1» 

1,130 

885 

a540 

625 

MS 

«7no 

710 

t;d 

•  s3n 

m 

MO 

8  710 

5fiO 


o  Date  of  measurement. 
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WESTERN  GXTLF  OF  MEXICO. 
Monthly  discharge  of  Rio  Grande  near  El  Paso,  Tex,,  for  1911. 


37 


Month. 


Discharge  In  second-feet. 


MflTJ^iiyn    Minimum.      Mean. 


Run-off 
(total  in 
acre-feet). 


January... 
February. 
March... 
April 


June. 
July. 


August 

September. 

October 

November. 
December. . 


The  year. 


SOS 

2,2ao 

1,730 
7,440 
5,190 

10,240 

4,390 

810 

11,810 
3,550 
1,370 


0 

100 

75 

80 

2,240 

2,740 

3,270 

5 

5 

360 

1,390 

560 


151 

214 

706 

536 

4,031 

3,850 

7,081 

871 

195 

4,790 

1,997 

1,014 


11,810 


2,140 


9,263 

11,891 

43,537 

31,855 

247,855 

229,071 

435,372 

63,583 

11,593 

294,506 

118,850 

62,370 


1,549,746 


BIO  QBANDB  ABOVE  PBESIDIO,  TBX. 

Location. — ^At  the  Haciendita,  9  miles  above  Presidio.  From  April,  1900,  to  Sep- 
tember, 1905,  the  station  was  located  at  a  point  9  miles  above  Presidio,  8  miles 
above  the  mouth  of  Rio  ConchoSi  and  about  200  miles  below  £1  Paso.  Owing  to 
the  formation  of  a  cut-off  around  the  station  it  was  necessary  to  abandon  this  site 
and,  in  September,  1905,  the  station  was  moved  to  a  point  8  miles  farther  up- 
stream.  The  cut-off  formed  in  1905  having  since  been  closed  and  caving  banks 
necessitating  the  abandonment  of  the  new  station,  it  was  moved  back  to  its 
original  site  on  July  6,  1909,  with  a  different  gage  datum  from  that  of  the  first 
station. 

Becords  available.— April  4,  1900,  to  December  31,  1911. 

Ga^e. — ^An  inclined  rod  fastened  to  posts  sunk  in  the  ground.  Datum  changed  in 
September,  1905,  and  on  July  6,  1909. 

Channel. — ^The  bed  is  sandy  and  shifting.  Both  banks  are  fairly  permanent  and 
are  inundated  by  extrenfe  floods. 

DiBcharge  measurements. — Made  from  a  cable. 

Cooperation. — Station  established  and  operated  by  the  United  States  section  of  the 
International  Boundary  Commission. 


Discharge  measurements  of  Rio  Qrande  above  Presidio,  Tex.,  in  1911. 
[By  W.  T.  Mimngton.] 


Date. 


Feb.  18.. 
Feb.  19.. 
Feb.  22.. 
Mar.  22.. 
Mar.  25.. 
Mar.  27.. 
Mar.  30.. 
.\pr.2... 
Apr.  5... 
Apr.  8... 
Apr.  19.. 
Apr.  22.. 
Apr.  25.. 
Aw.  29.. 
Maya... 
May9... 
May  12.. 
May  15.. 
May  18.. 


Oace 
height. 


Feet. 
6.1 
6.2 
4.55 
6.85 
6.55 
5.45 
5.0 
6.1 
5.7 
5.1 
5.2 
4.9 
6.9 
5.2 
7.0 
8.9 
8.1 
9.3 
10.4 


Dis- 
charge. 


See.-ft. 

238 

302 
30 

208 
62 
24 
12 
64 
41 
7 
14 
4 

160 
10 

291 

i.arjs 

563 
l,?Ci3 
2,596 


Date. 


May  21. 

May  24. 
May  27. 
May  30. 
June  2. 
Junes. 
Junes. 
June  11 
Juno  14 
June  17 
June  20 
June  23 
June  26 
June  29 
Julys.. 
July  6.. 
July  9.. 
July  12, 
July  15. 


Oage 
height. 


Feel. 
10.6 
10.9 
10.9 
10.7 
8.8 
9.3 
9.7 
9.5 
11.85 
10.2 
9.7 
10.4 
10.8 
9.8 
11.1 
9.55 
10.7 
11.5 
10.9 


Dl9- 
chaige. 


Sec-ft. 
2,871 
4,537 
4,847 
3,420 
1,043 
1,517 
2,.'>20 
2,363 
4,975 
3,196 
1,956 
2,616 
2,958 
1,716 
4,772 
1,414 
3,687 
5,440 
4,162 
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38  SURFACE  WATER  SUPPLY,  1911,  PART  Vni. 

Discharge  mecanremtntBof  Rio  Orande  above  Presidio,  2Vx.,  in  1911— Ooniiimed. 


Dato. 


JnlylS. 
July  21. 
July  24. 
July  27. 
Julyao. 
Aug.  3.. 
Aug.  6.. 
Aug.  9.. 
Aug.  12. 
Aug.  15. 
Aug.  18. 
Aug.  21. 
Aug.  24. 
Aug.  27. 
Aug.  30. 
Sept.  2. 
Sept.  5. 
Sept.  8. 
Sept.  11 
Sept.  14 
Sept.  17 
Sept.  20. 
Sept.  23. 
Sept.  26 
Sept.  29 
Oct.  3.. 
Oct.  6.. 
Oct.  9.. 


Oaoe 
height. 


F$it. 
11.1 
12.9 
12.65 
12.05 
11.8 
12.15 
9.65 
8.3 
7.3 
6.8 
6.2 
5.7 
5.8 
6.2 
6.1 
5.7 
5.6 
7.9 
6.45 
5.8 
5.3 
5.1 
5.7 
5.2 
5.0 
5.6 
5.3 
5.1 


Dis- 
charge. 


Sec.-ft. 

4,021 

6,457 

6,786 

5,953 

5,316 

6,495 

2,371 

1,050 

622 

284 

175 

105 

145 

229 

193 

129 

97 

880 

100 

197 

101 

71 

157 

88 

47 

102 

72 

42 


Data. 


Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Nov 
Nov, 
Nov, 
Nov 
Nov 
Nov 
Nov 
Nov 
Nov 
Nov 
Dec. 
Deo. 
Dec. 
Dec. 
Deo. 
Doc. 
Deo. 
Dec. 
Dec. 
Dec. 


,8... 
11.. 
,14.. 
.17.. 
,20.. 
,23.. 
,26.. 
,29.. 
8... 
6... 
9... 
12.. 
15.. 
18.. 
21.. 
24.. 
27.. 
SO.. 


Gace 
height. 


Dis- 
charge. 


Feet. 

9.85 
10.6 
11.0 
11.3 
10.95 
9.0 
8.9 
9.05 
8.9 
8.5 
8.8 
8.5 
8.3 
8.3 
8.2 
8.1 
8.2 
8.2 
7.9 
7.7 
7.6 
7.8 
7.9 
8.0 
7.9 
7.6 
7.6 


Sec.-ft. 
1,»40 
3,830 
4,396 
5.(4G 
3.505 
1,7% 
1,7S2 
2.123 
1,693 
1,241 
1,390 
1,270 
1,109 
l,12fi 
1,2U 
861 
S73 
1,093 
926 

m 

705 
711 
794 
951 
1.072 
872 
939 


Daily  gage  height,  in  feet,  of  Rio  Grande  above  Presidio,  Tex.,  for  1911. 


Day. 

Feb. 

liar. 

Apr. 

May. 

Jons. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

4.9 

6.05 
6.06 
5.86 
5.65 

5.45 
5.35 
5.05 
4.8 

4.85 

7.0 
8.0 
8.7 
8.9 
8.6 

8.4 

8.15 

8.35 

9.3 

9.35 

9.35 
11.35 
10.35 
10.5 
10.55 

10.65 

10.75 

10.85 

10.9 

10.9 

10.9 

10.85 

11.6 

10.85 

10.7 

10.6 

8.95 
8.75 
8.85 
9.25 
9.3 

9. 25 

9.25 

9.8 

9.8 

9.6 

9.4 
10.85 
12.6 
11.2 
10.3 

10.2 
10.2 
10.25 
10.25 

iao5 

11.35 

10.6 

10.5 

10.65 

10.8 

10.75 
10.2 
10.0 
9.7 
9.45 

9.4 
10.5 
11.1 
9.5 
9.55 

9.65 
9.8 
9.8 
11.0 
12.15 

11.65 

11.45 

11.0 

10.9 

11.35 

11.75 
11.2 
11.65 
12.5 
12.6 

12.95 

13.05 

12.55 

12.5 

12.0 

11.65 

11.96 

12.3 

12.05 

11.8 

12.05 

12.4 

12.35 

12.35 

12.25 

10.6 

9.6 

9.1 

8.55 

8.2 

7.85 

7.55 

7.3 

7.1 

6.85 

6.7 

6.45 
6.36 
6.15 
5.95 
5.75 

5.65 
5.6 
5.65 
5.75 
8.35 

6.55 

6.3 

7.0 

7.05 

6.1 

6.0 

5.8 
5.7 
5.6 
5.6 
5.5 

5.6 

5.26 

7.2 

6.0 

5.56 

5.75 

6.3 

5.9 

6.75 

5.4 

5.35 

5.25 

5.2 

5.1 

5.7 

6.35 

6.0 

5.7 

5.5 

5.35 

5.2 

5.15 

6.1 

6.0 

4.9 

4.9 

5.65 

5.56 

5.35 

5.3 

5.25 

5.1 

5.1 

5.05 

7.4 

8.96 
9.75 
10.0 
10.5 
10.55 

10.5 

10.75 

11.0 

11.0 

11.05 

11.4 
11.75 
11.7 
10.95 
9.65 

9.45 

9.05 

9.25 

9.1 

8.85 

8.66 

8.96 

9.0 

9.6 

9.6 

8.85 

8.8 
8.65 

&56 
8.85 
8.9 

8.85 
8.65 
8.65 
8.5 
8.3 

8.2 

8.3 

8.3 

8.35 

8.3 

8.2 

8.15 

8.15 

8.1 

8.1 

8.1 
&4 
8.2 
&2 
&1 

8.0 

2 

8.06 

8 

8.2 

4 

8.0 

5 

8.0 

6 

7.9 

7 

7.85 

8 

7.75 

9 

7.85 

10 

7.45 

11 

7.S 

12 

7.6 

13 

7.7 

14 

7.8 

15 

7.S 

16 

7.95 

17 

7.9 

18 

5.3 
5.2 
5.4 

4.95 
4.6 

7.9 

19 

'6."8'* 
6.35 
5.75 
6.5 

5.65 
5.6 
5.55 
5.2 
4.95 
4.9 

5.1 
5.05 

5.0 
4.9 
4.9 

■*7.'i5' 

6.5 
6.1 
5.6 
5.2 
4.9 

7.9 

20 

7.9 

21 

8.0 

22 

7.7 

23 

7.85 

24 

7.75 

25 

7.65 

26 

7.8 

27 

7.65 

28 

7.6 

29 

7.5 

30 

7.6 

31 

7.6 

Note.— No  flow  during  January  and  on  days  for  which  no  gage  heights  are  given. 
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Daily  dMiarge,  in  second-feet,  of  Rio  Grande  above  Presidio ,  Tex. ,  for  1911. 


Day. 


1. 
2. 
3 

4. 
5. 

6. 

7. 
8. 
9. 
10. 

11. 
13. 
13. 

14. 
15. 

16. 
17. 
18. 
19. 
». 

31. 
28. 
33. 
34. 
35. 

36. 
27. 
38. 
3i. 
30. 
31. 


Jan. 


Feb. 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

•  130 

•  120 
140 


Mar. 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

•306 

156 

85 


60 

•40 

30 

ao 

•10 
10 


Apr. 


10 

•  60 
60 
50 

•  40 

30 

35 

5 

5 

0 

0 
0 
0 
0 
0 

0 
0 
0 

•  10 
10 

10 

•6 

5 

0 

•  180 

136 
00 
45 

•  10 

5 


ICay. 


•200 

850 

1,240 

•1,360 

1,060 

860 

•505 

715 

1,305 

•1,350 

1,350 
4,500 
•3,530 
2,730 
2,800 

•3,020 
3,580 
4,130 

•4,540 
4,640 

4,740 
•4,700 

6,670 

4,140 
•3,420 

3,220 


June. 


1,220 
11,000 
1,000 
1,470 
11,520 

1,470 
1,470 
>3,720 
2,720 
3,480 

•2,240 
4,360 
6,060 

•4,270 
3,310 

3,200 
•3,200 
3,250 
3,250 
•2,780 

3,510 
2,800 
•2,710 
2,830 
2,960 

•2,000 
2,210 
1,970 

•1,640 
1,440 


July. 


1,400 
3,560 
•4,770 
1,400 
1,500 

•1,810 
1,010 
1,010 

•4,200 
6,640 

5,600 

•5,230 
4,370 
4,160 


5,530 
4,250 
•4,760 
5,010 
5,910 

6,560 
7,090 
6,310 
16,680 
5,880 

5,400 
•5,810 

6,500 

5,950 
•6,320 

5,820 


Aug. 


6,700 
6,660 
•6,830 
6,660 
3,040 

•2,320 
1,840 
1,300 

•1,010 
860 

730 
•620 
485 

315 
•265 

220 
206 
•170 
140 
110 

•100 

00 

105 

•130 

1,000 

370 
•265 

515 

535 
•195 

180 


Sept. 


145 
•130 
115 
115 
•05 

106 

70 

•655 

270 

135 

•186 
340 
225 

•100 
120 

110 

•05 

85 

70 

•155 

245 

195 

•155 

130 

110 

•00 
80 
70 

•46 
30 


Oct. 


30 

106 

•05 

75 

70 


40 

40 

•36 

975 

1,500 
•1,900 
2,370 
3,400 
•3,750 

3,680 
4,040 
•4,400 
4,400 
4,500 

•5,250 
5,950 
5,700 

•3,510 
2,360 

2,180 
•1,830 

1,990 

1,800 
•1,720 

1,600 


Nov. 


1,000 
^2,060 
2,780 
2,780 
•1,640 

1,680 
1,410 
•1,300 
1,660 
1,710 

•1,640 
1,430 
1,430 

•1,270 
1,110 

1,030 

•1,110 

1,120 

1,160 

•1,130 

1,100 

1,120 

•1,180 

1,060 

060 

•800 
1,100 

870 
•870 

790 


Deo. 


760 
875 
•1,090 
980 
980 

•926 
906 
865 

•995 
580 

615 
•705 
710 
710 
710 

796 
786 
•796 
826 
860 


830 

980 
•070 
906 

1,010 
«000 

806 

756 

•040 


•  Date  of  measurement. 
Monthly  di$ehtarge  of  Rio  Orande  above  Presidio,  Tex.,  for  1911. 


Jumary 

February 

Maitdi..:. 

rv::::::::: 

June 

July 

August 

September 

October 

November 

December 

Tbeyear. 


Discharge  in  aeoond-feet. 


ICaximum.  Minimum.     Mean, 


0 

140 

206 

180 

6,670 

6,050 

7,030 

6,830 

655 

6,050 

2,780 

1,000 


7,0 


0 

0 

0 

0 

0 

1,000 

1,400 

90 

30 

30 

790 

580 


0 

18 

22 

26 

2,268 

2,631 

4,743 

1,450 

152 

2,249 

1,374 

856 


1,330 


Runoff 
(total  In 
acre-feet). 


1,329 

1,547 

139,478 

156,575 

291,630 

89,167 

9,045 

138,288 

81,759 

62,641 


962,441 


BIO  QBANDE  BBLOW  PBEBIDIO,  TEX. 

Location. — 6  miles  below  Presidio  and  7  miles  below  the  mouth  of  Rio  Conches,  at 

the  west  end  of  the  canyon  section  of  the  Rio  Grande. 
Eecordi  available.^April  8, 1900,  to  December  31, 1911. 
G^a^.— Inclined  rod  bolted  to  posts  sunk  into  the  ground.    An  additional  flood  gage 

is  nailed  to  a  tree  at  the  gravel  hills. 
Cfhannel.— The  bed  is  of  shifting  sand  and  is  affected  by  a  drainage  line  called  Alamos 

Creek,  which  enters  the  river  one-fourth  mile  below  the  station.    This  creek  is 

subject  to  torrential  floods,  which  bring  laige  quantities  of  bowldere  and  gravel 
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into  the  Rio  Grande,  forming  a  temporary  dam  which  remainB,  throwing  back- 
water onto  the  gage  until  a  flood  in  the  river  scours  it  out.  The  right  bank  is  a 
rock  bluff.  The  left  bank  is  an  alluvial  deposit  and  overflows  above  a  stage  of 
about  13  feet  for  a  distance  of  750  feet  back  from  the  stream  to  gravel  hills. 

DiBcharge  measurements. — From  cable  for  stream  proper  and  from  boat  for  flooded 
left  bank. 

Oooperation. — Station  established  and  operated  by  the  United  States  section  of  the 
International  Boundary  Commission. 

Discharge  measurements  of  Rio  Grande  below  Presidio,  Tex.,  in  1911, 
[By  W.  T.  MilUngtan.J 


Jul.  4... 
Jan.  7... 
Jan. 10.. 
Jan. 13.. 
Jan. 16.. 
Jan. 19.. 
Jan.  22.. 
Jan.  25.. 
Jan.  28.. 
Jan.  31.. 
Feb.  4.. 
Feb.  7.. 
Feb. 10. 
Feb. 13. 
Feb.  16. 
Feb.  18. 
Feb.  19. 
Feb.  22. 
Feb.  25. 
Feb.  28. 
Mar.  4.. 
Mar.  7.. 
Mar.  10. 
Mar.  13. 
Mar.  16. 
Mar.  19. 
Mar.  22. 
Mar.  25. 
Mar.  28. 
Mar.  31.. 
Apr.  3... 
Apr.6... 
Apr.  9... 
Apr.  12.. 
Apr.  15.. 
Apr.  18.. 
Apr.  21.. 
Apr.  24.. 
Apr.27.. 
Apr.  30.. 
MAy4... 
May  7... 
May  10.. 
May  13.. 
May  14.. 
May  16.. 
May  19.. 
May  22. . 
May  25.. 
May  28.. 
May  31.. 
Junes... 
June  6... 
June  9... 
June  12.. 
June  15. . 
June  18.. 
June  21 . . 
June  24.. 
June  27.. 
June  30. . 


Date. 


Gaee  Dis- 

height.       charge. 


Feet. 

6.2 

6.2 

6.2 

6.2 

6.2 

6.2 

6.1 

6.2 

6.3 

6.4 

6.3 

6.4 

6.5 

6.4 

6.6 

8.05 

7.5 

6.9 

6.7 

6.6 

6.5 

6.4 

6.3 

6.2 

6.4 

6.2 

6.2 

7.0 

6.7 

6.4 

6.9 

6.7 

6.2 

6.1 

5.9 

5.9 

5.9 

G.6 

8.7 

6.7 

6.4 

8.2 

9.1 

8.8 

13.8 

9.1 

10.9 

10.9 

10.8 

12.9 

11.05 

9.4 

9.4 

9.7 

11.1 

16.6 

11.6 

11.8 

10.8 

10.6 

10.5 


Sec.-ft. 

48 

39 

34 

33 

30 

27 

26 

29 

40 

50 

47 

68 

95 

a  120 

191 

823 

359 

243 

173 

151 

118 

89 

82 

74 

92 

73 

04 

239 

130 

97 

197 

92 

56 

29 

22 

18 

17 

121 

1,443 

107 

95 

734 

1,422 

1,094 

9,801 

1,074 

3,234 

4,195 

3,505 

8,888 

5,971 

2,517 

2,370 

3,403 

6,344 

30,875 

8,16G 

8,903 

4,875 

4,104 

4,G51 


Date. 


July  4... 
July  7... 
July  10.. 
July  13.. 
July  16. . 
July  19.. 
July  22.. 
July  25.. 
July  28.. 
July  31.. 
Aug.  4... 
Aug.  7... 
Aug.  10.. 
Aug.  13.. 
Aug.  10.. 
Aug.  19.. 
Aug.  22. . 
Aug.  25.. 
Aug.  28.. 
Aug.  31.. 
Sept.  3.. 
Sept.  6.. 
Sept.  9.. 
Sept.  12. 
Sept.  15. 
Sept.  18. 
Sept.  21. 
Sept.  24. 
Sept.  27. 
Sept.  30. 
Oct.  4... 
Oct.  8... 
Oct.  10.. 
Oct.  13.. 
Oct.  16.. 
Oct.  19.. 
Oct.  22.. 
Oct.  2.1 
Oct. 
Oct. 
Nov, 
Nov, 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 


28.. 
31.. 
.3... 
.6... 
.9... 
.12.. 
.15.. 
.18.. 
.21.. 
.24.. 
,27.. 
30.. 
4... 
7... 
10.. 
13.. 
16.. 
19.. 
22.. 
25.. 


Qaj 


Feet. 
10.4 
11.4 
11.8 
M.6 
12.0 
14.7 
13.75 
14.7 
11.9 
13.4 
12.9 
11.35 
10.35 
9.8 
9.2 
8.6 
8.3 
9.1 
9.4 
9.1 
10.2 
12.9 
12.45 
12.05 
11.0 
10.0 
10.6 
9.5 
10.3 
9.5 
9.1 
10.35 
9.55 
12.6 
13.05 
12.8 
12.4 
11.5 
11.0 
10.4 
10.6 
10.6 
10.5 
10.1 
10.7 
10.3 
10.0 
9.7 
9.6 
9.4 
9.4 
9.3 
9.2 
8.9 
9.3 
9.5 
9.6 
9.2 
9.0 
8.8 


Dis- 
charsa. 


aee.-fL 
4,603 
6,200 
8,561 
17,046 
9,968 
16,585 
14,306 
18,720 
10,445 
13,582 
11,551 
7,334 
5,362 
4,033 
3.095 
2,193 
1,572 
2,494 
2,803 
2,603 
4,174 
13.283 
9,184 
8,360 
6,494 
4.159 
5,538 
2,933 
4.371 
2,708 
2,042 
5,067 
3,538 
8,038 
10,391 
8,463 
7,7« 
6,083 
4,62S 
4,177 
3,641 
3,434 
2,964 
2,768 
4,062 
3,616 
2,787 
2,278 
2,295 
2,415 
3,206 
3,196 
3,339 
3,247 
4,139 
4,288 
4,719 
3,290 
3,046 
2,560 


a  Heavy  wind  downstream. 
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Daily  gage  height^  in  feet,  of  Rio  Grande  below  Presidio,  Tex.,  for  1911, 


Day. 

Jan. 

Feb. 

Uat, 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

6.3 

6.3 

6.25 

6.2 

6.2 

6.2 
6.2 
6.2 
6.2 
6.2 

6.2 
6.2 
6.2 
6.2 
6.2 

6.2 
6.2 
6.2 
6.2 
6.1 

6.1 
6.1 
6.2 
6.2 
6.2 

6.2 
6.2 
6.3 
6.4 
6.4 
6.4 

6.36 

6.3 

6.3 

6.3 

6.3 

6.35 

6.4 

6.4 

6.45 

6.6 

6.5 
6.4 
6.4 
6.5 
6.6 

6.6 

7.4 
8.3 
7.5 
7.45 

7.25 
6.9 
6.8 
6.75 
6,7 

6.7 
6.7 
6.7 

6.6 
6.6 
6.5 
6.5 
6.6 

6.4 
6.4 
6.4 
6.4 
6.3 

6.3 
6.3 
6.2 
6.3 
6.4 

6.4 
6.3 
6.3 
6.2 
6.2 

6.2 
6.2 
7.25 
7.0 
7.0 

7.15 

7.2 

6.7 

6.65 

6.5 

6.4 

6.4 
6.95 
6.9 
6.85 
6.7 

6.6 
6.4 
6.35 
6.2 
6.2 

6.1 

6.1 

6.1 

6.06 

5.95 

5.9 
5.9 
5.9 
5.9 
5.9 

5.9 
5.9 
6.6 
6.6 
7.76 

8.6 
8.7 
7.26 
6.8 
6.7 

6.6 
6.5 
6.35 
6.35 
6.3 

6.6 

8.3 

8.85 

9.1 

9.05 

8.8 
8.75 
8.85 
12.4 
10.05 

9.06 
13.9 
11.1 
10.8 
10.3 

10.45 
10.85 
10.75 
10.8 
10.75 

10.8 
10.75 
12.45 
11.7 
11.0 
11.05 

10.7 
9.6 
9.3 
9.5 
9.4 

9.4 

9.4 

9.45 

9.6 

9.4 

9.65 
11.75 
13.45 
14.7 
16.45 

14.06 

13.2 

11.5 

10.76 

11.06 

11.35 

10.85 

10.9 

10.75 

10.6 

10.6 

10.55 

10.35 

10.35 

10.5 

10.4 
11.1 
11.4 
10.4 
10.85 

11.05 
11.55 
11.55 
11.6 
12.05 

13.35 

14.0 

14.25 

13.1 

12.3 

12.1 

11.95 

12.6 

14.9 

14.1 

14.0 
13.7 
13.85 
13.15 
14.85 

14.0 
12.6 
11.95 
13.0 
13.05 
13.35 

13.55 
12.9 
12.85 
12.9 
12.15 

11.65 
11.25 
10.85 
10.75 
10.2 

10.0 
9.9 
9.75 
9.55 
9.35 

9.15 

8.95 
8.75 
8.55 
8.5 

8.35 

8.3 

8.1 

7.9 

9.15 

8.76 

9.5 

9.7 

9.5 

9.25 

9.1 

10.7 

11.15 

10.45 

11.55 

12.8 

13.05 

13.15 

12.9 

12.4 

12.1 

11.76 

12.1 

12.25 

11.6 

10.95 

10.6 
10.2 
9.06 
9.9 
10.2 

10.8 
9.7 
9.5 
9.8 

11.2 

10.6 
10.7 
9.05 
9.76 
9.55 

9.55 
9.4 
9.2 
9.1 
9.46 

9.95 
9.8 
10.3 
10.0 
9.7 

10.9 
11.35 
12.6 
12.6 
12.66 

13.0 
12.95 
12.8 
12.8 
12.6 

12.55 
12.4 
12.45 
12.2 
11.5 

11.35 
11.15 
10.95 
10.8 
10.7 
10.4 

10.5 

10.5 

10.65 

10.8 

10.75 

10.65 
10.85 
10.  G5 
10.5 
10.4 

10.3 

10.1 

10.35 

10.95 

10,7 

10.55 

10.45 

10.3 

10.2 

10.1 

10.0 
9.9 
9.8 
9.7 
9.7 

9.6 
9.6 
9.5 
9.5 
9.4 

9.4 

2 

9.3 

3 

9.5 

4 

9.4 

5 

9.3 

6 

9.3 

7 

9.3 

8 

9.2 

9 

9.35 

10 

9.2 

11.  .       ...• 

9.06 

12 

9.0 

13 

8.96 

14 

9.1 

15 

9.2 

16 

9.3 

17 

9.2 

18 

9.36 

19 

9.5 

20 

9.5 

21 

9.5 

22 

9.6 

23 

9.45 

24:...:.:::::::.. 

9.3 

25 

9.1 

26 

9.0 

27 

9.0 

28 

8.96 

29 

8.8 

30 

8.86 

31 

8.8 

Daily  discharge,  in  second-feet,  of  Rio  Grande  below  Presidio,  Tex.,  for  1911. 


Day. 


Jan.  Feb.  Mar.  Apr.  May.  June.  July.  Aug.  Sept.  Got.  Nov.  Dec. 


66 
55 
50 
050 
45 

40 
040 
85 


35 
35 
036 
30 
30 

030 
30 
30 

025 
20 

20 

o26 

30 

30 

o30 

30 
30 

040 
50 
50 

O50 


60 
45 
45 
045 
50 

eo 

070 
70 
80 

006 

110 
105 
O120 
155 
190 

ol90 
545 
0940 
O360 
350 

310 

0245 

210 

190 

0175 

175 

175 

ol76 


150 
145 
120 
O120 
115 

90 
O90 
90 
90 
O80 

80 
80 
o75 
80 
90 

o90 
85 
75 

o75 
70 

66 

065 

340 

240 

0240 

300 
320 
ol30 
125 
110 
o95 


95 
205 
ol95 
165 
115 


70 

65 

066 

60 

35 
030 


025 

20 
20 
O20 
20 
15 

ol5 

15 

120 

O120 

845 

1,380 

ol,445 

470 

170 

0105 


106 
100 

95 
095 

90 


6,240 
2,940 
02,320 
2,670 
2,420 


090  oil 


4,510 
5,970 
6.030 

5,370 

6,670 

06,500 

7,020 

7,640 

09,320 


1,090  3,800  13,260 

-      -    15,240 

016,090 
71380  22;  390  12,970 
030,190  10,790 


13,880 
11,010 
11,430 
550 
9,500 


5,800 
6.700 

04,990 
8,670 

12,850 


110  o2,380 

08IO     2,520 

1,230     2,760 

1,420]  03,200 

01,370     2,770 


8, 140}ol3, 
07,130 

6,340 

6,150 
05,000 


1,810 

13,320 

11,000 

00,060 

8,460 


3,320 

ol,600 
9,970 
3,700 

03,070 
2,590 

3,150 

04,100 

3,730 

3,670 

03,500 

3,500 
3,380 

08,180 
6,990 
5,890 

05,970 


300  olO, 


15,440 

07,920 

6,040 

6,800 


1,210 
9,850 
11,440 
17,060 
15,140 


o7,090i  14,900 
5,070014,190 
5,280|  14,550 

04,080^  12,870 
4,110iOl9,280 

4, 11 J  16,650 

o4,00d  12,520 

3,850  010,600 

4,10d  12,740 

o4,65d  12,850 

013,480 


4,520 
4,270 
03,960 
3,640 
3,330 

03,020 
2,720 
2,420 

02,000 
1,990 

1,080 

01,670 

1,340 

1,110 

02,550 

2,130 
2,910 

03,260 
3,030 
2,760 

02,600 


7,740 

08,450 

8,720 

7,560 

06,380 


2,790| 
3,540 
2,210 
02,040 
2,870 

4,000 
3,830 

04,970 
4,400 

03,760 

5,520 
6,180 
08,040 
8,300 
8,730 


560  olO, 


5, 
4, 

04,040 
3,930 
4,620 

06,010 
3,410 
2,030 

03,530 
6,330 

5,020 
05,200 
3,640 
3,220 
02,810 


1,220 
9,090 
8,810 
08,400 
8,130 

8,040 

07,790 

7,890 

7,410 

06,080 

5,640 
5,060 

04,590 
4,480 
4,400 

04, 180  , 


4,050 
3,770 
03,720 
3,87003; 
3,730 


2,610 
2,710 
3,110 
13,210 
3,300 


03,510 

3,710o3i 

3,310] 
o2,980 

2,930 


3,200 
13,200 
3,180 
3,410 
03,340 


2,880 
02,770 

3,31003; 

4,600 
04,000 


3,290 
3,280 
i,300 
3,610 
3,870 


3,900 
3,780 
03,620 
3,34004; 
3,060 


4,140 
4,070 
4,180 
14,290 
4,400 


o2,790 

2,620 

2,450 
02,280 

2,320|o3; 


4,510 
04,720 
4,230 
3,730 
-^.,190 


2,260 

o2,290 

2,300 

2,410 

02,420 


300  03, 


3,060 
3,060 
13,000 
2,750 
2,710 
02,560 


o  Date  of  measurement. 
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42  SUBFACE  WATER  SUPPLY,  1911,  PABT  VHI. 

Monthly  discharge  of  Rio  Grande  below  Presidio,  Tex. ,  for  1911. 


Month. 


Discbaiige  in  seoond-feet. 


lfi^Titni|in-    Mjpiimym,       Mean. 


Ran-off 
(total  in 


January 

February 

March 

April 

May 

June 

July 

August 

September.... 

October 

November.... 
December 

The  year. 


55 

MO 

840 

1,445 

9,»70 

30,190 

19,280 

13,880 

13,810 

io,2ao 
4,eoo 

4,720 


30,190 


W 

45 

65 

U 

90 

2,320 

4,610 

1,110 

2,810 

2,040 

2,260 

2.660 


36 

190 

126 

201 

2,900 

7,120 

11,290 

4,762 

6,634 

5,S40 

3,168 

3,456 


15 


3,840 


2,2S1 

10,572 

7,775 

11,960 

IS,  263 

423,689 

604,215 

292,800 

3M,731 

3S0.107 

188,509 

21S,509 


2,7S1,361 


BIO  GBANDB  NEAR  LANGTBT,  TEX. 

Location. — One-half  mile  south  of  Langtry  station  on  the  Southern  Pacific  Railroad 

and  at  the  east  end  of  the  canyon  section  of  the  Rio  Grande,  a  short  distance  above 

the  confluence  of  the  Pecos  and  the  Rio  Grande. 
Becorda  available.— April,  1900,  to  December  31,  1911. 
Ga^e.— Vertical  rod  bolted  to  the  bluff  on  the  right  bank. 
Ohazmel. — Bed  sandy  and  shifting.    The  right  (Mexican)  bank  is  a  rock  blufr;  the 

left  bank  is  an  alluvial  deposit  for  200  feet  back  to  a  rock  bluff,  and  overflows  at 

about  29.5  feet  on  the  gage. 
Difldharge  xneasurementB. — ^Made  from  cable. 
Cooperation. — Station  was  established  and  operated  by  the  United  States  sectton 

of  the  International  Boundary  Commission. 


Discharge  meanirements  of  Rio  Grande  near  Langtry,  Tex,,  in  1911, 
[By  E.  E.  Winter  and  W.  H.  Dodd.) 


Date. 


Oa«e 
height. 

Dis- 
charge. 

Feet. 

Sec.-ft. 

-  0.1 

478 

-    .05 

478 

-    .05 

485 

-    .05 

490 

--    .1 

482 

-    .1 

465 

-    .1 

466 

-    .1 

462 

-    .1 

458 

-    .15 

455 

-    .15 

442 

.8 

1,058 

.7 

1,001 

.5 

'840 

.1 

606 

.0 

557 

-    .05 

530 

-    .1 

506 

-    .1 

510 

-    .1 

488 

-    .1 

511 

.3 

654 

.0 

570 

.0 

566 

.0 

562 

-    .1 

457 

-    .1 

462 

1.9 

2,329 

2.8 

4.136 

Date. 


Dis- 
charge. 


Jan.  2.. 
Jan.  7.. 
Jan.  12. 
Jan.  16. 
Jan.  20. 
Jan.  24. 
Jan.  28. 
Feb.  1. 
Feb.  6.. 
Feb.  10. 
Feb.  15. 
Feb.  19. 
Feb.  22, 
Feb.  25. 
Mar.  2., 
Mar.  6.. 
Mar.  10. 
Mar.  15. 
Mar.  20. 
Mar.  24. 
Mar.  28. 
Apr.  2.. 
Apr.  6.. 
Apr.  10. 
Apr.  14. 
Apr.  19. 
Apr.  23. 
Apr.  26, 
Apr.  28. 


Mays... 

Mays... 
May  12.. 
May  16.. 
May  18.. 
May  22.. 
May  26.. 
May  31.. 
June  2. . . 
June  7. . . 
June  12. . 
June  16.. 
June  23.. 
June  27. . 
July  2. . . 
July  7... 
July  11.. 
July  15.. 
July  21.. 
July  24.. 
July  28.. 
Aug.  2... 
Aug.  7... 
Aug.  11.. 
Aug.  15.. 
Aug.  19.. 
Aug.  24.. 
Aug.  28.. 
Sept.  2.. 


Fut. 
0.4 
.0 
.4 
13.8 
6.66 
2.7 
2.9 
5.1 
2.9 
1.9 
2.0 
6.8 
4.7 
3.1 
3.0 
2.9S 
4.1 
5.9 
5.4 
6.6 
5.65 
5,7 
4.45 
3.2 
2.6 
1.9 
1.2 
4.15 
1.7 


788 

557 

779 

S4,SO0 

16,340 

3,750 

4,259 

9,996 

4,3S0 

2,848 

2,485 

12,900 

8,983 

4,292 

4,020 

3,715 

6.362 

12,f»l0 

10,720 

IS,  482 

11,693 

11,288 

7,574 

4,636 

3,635 

2,261 

1,449 

6.806 

1«968 
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Diaeharge  meamremerUs  of  Rio  Orande  near  Langtry,  Tex.,  in  1911, 


Date. 


Oan 
lieiglit. 


Dis- 
charge. 


Date. 


Oace 
height. 


Dis- 
charge. 


Bepte. 
Beptll 
Sept  15. 
Septao 
Sept  34 
Sept.  27, 
Oct.  2,. 
Oct  6.. 
Oct  10. 
Oct  14. 
Oct  18. 
Oct  23. 
Oct.  28. 
Nov.8.. 


Ftet, 
3.1 
4.35 
4.0 
2.4 
3.85 
8.06 
2.0 
1.7 
2.85 
3.06 
4.35 
4.3 
8.4 
2.8 


Stc-fi. 
4,876 
7,411 
6,10^ 
8,076 
4,216 
4,  SOI 
2,645 
2,286 
4,264 
4,473 
7,538 
7,867 
5,824 
4,206 


Nov.8.. 
Nov.  12. 
Nov.  16. 
Nov.  31. 
Nov.  25. 
Nov.  20. 
Deo.3.. 
Deo.7.. 
D6C.13. 
Dec  16. 
Dec.  20. 
Dec.  24. 
Deo.  38. 


Feel. 
2.0 
2.85 
2.9 
2.5 
2.2 
2.0 
1.06 
1.06 
1.06 
1.6 
1.6 
1.6 
1.6 


Sec.-fl. 
4,416 
4,210 
4,467 
3,274 
2,734 
2,421 
2,333 
2,330 
2,307 
1,020 
1,046 
1,041 
1,886 


Daily  gage  height,  in/ut,  of  Rio  Orande  near  Langtry,  Tex.,  for  1911. 


D«y. 


Jan. 

Feb. 

Mar. 

Apr. 

Jtoy. 

June. 

July. 

Aug. 

Sept. 

Get. 

Nov. 

-0.06 

-0.1 

0.25 

0.3 

0.75 

3.1 

2.0 

5.5 

1.6 

2.3 

2.85 

-  .1 

-  .1 

.1 

.3 

.55 

2.85 

2.06 

5.6 

1.7 

2.06 

2.8 

-  .06 

-  .1 

.1 

.8 

.86 

8.26 

2.85 

5.5 

2.75 

2.0 

2.8 

-  .06 

-  .1 

.1 

.2 

.25 

2.85 

2.85 

5.0 

3.0 

1.05 

2.8 

.0 

-  .1 

.1 

.05 

.15 

2.35 

2.8 

5.06 

3.1 

1.8 

2.8 

.0 

-  .1 

.0 

.0 

.05 

1.0 

2.75 

5.06 

3.3 

1.7 

2.8 

-  .06 

-  .15 

.0 

.06 

.0 

1.0 

2.0 

4.45 

3.25 

1.66 

2.66 

~  .06 

-  .15 

-  .06 

.1 

.0 

1.86 

3.56 

4.06 

3.0 

1.0 

2.0 

-  .06 

-  .15 

-  .1 

.06 

.0 

1.85 

4.15 

3.75 

5.35 

3.0 

2.0 

-  .06 

-  .15 

-  .06 

.0 

.0 

1.0 

5.0 

8.5 

4.8 

2.85 

2.0 

-  .06 

-  .15 

-  .06 

.0 

.0 

1.0 

4.26 

8.1 

4.4 

2.45 

2.0 

-  .06 

-  .15 

-  .1 

-  .1 

.4 

2.1 

4.56 

2.06 

3.06 

2.2 

2.8 

-  .06 

-  .15 

-  .1 

-  .06 

.26 

2.15 

4.8 

2.8 

3.6 

2.2 

2.6 

-  .06 

-  .15 

-  .15 

.0 

1.6 

3.06 

6.75 

2.75 

3.65 

3.06 

2.76 

-  .06 

-  .15 

-  .1 

-  .1 

7.45 

3.0 

5.06 

2.6 

8.8 

8.55 

2.8 

-  .06 

-  .15 

-  .15 

-  .06 

18.35 

6.8 

5.2 

2.45 

3.75 

4.35 

2.0 

-  .06 

-  .15 

-  .15 

-  .06 

6.06 

6.5 

4.2 

2.2 

3.25 

4.06 

2.0 

-  .06 

.56 

-  .1 

-  .1 

6.3 

5.15 

4.8 

2.06 

2.85 

4.8 

2.7 

.8 

-  .06 

-  .1 

4.5 

8.06 

4.6 

1.85 

2.6 

4.45 

2.66 

—  .1 

.65 

-  .1 

-  .1 

8.5 

3.4 

4.85 

1.65 

2.86 

4.4 

2.5 

,^  ^j 

.7 

-  .2 

-  .1 

2.06 

8.55 

5.5 

1.6 

2.06 

4.35 

2.5 

«  .1 

.66 

-  .2 

-  .1 

2.7 

3.55 

5.15 

1.6 

1.06 

4.2 

2.45 

_  .1 

.56 

-  .15 

-  .1 

3.06 

4.5 

6.45 

1.45 

2.45 

4.25 

2.8 

_  ,1 

.55 

-  .1 

-  .1 

3.0 

3.75 

6.45 

1.2 

2.85 

4.1 

2.25 

-  .1 

.45 

-  .1 

.0 

3.0 

3.55 

4.06 

1.2 

2.45 

4.2 

2.2 

_  ^j 

.48 

-  .1 

1.6 

2.0 

3.3 

5.5 

1.45 

2.1 

4.1 

2.2 

«.  ^1 

.35 

—  .1 

1.75 

3.56 

3.1 

5.8 

1.6 

8.1 

3.6 

2.15 

_  ,1 

.3 

-  .1 

2.8 

3.0 

3.06 

5.6 

4.3 

2.7 

8.85 

2.1 

_  ,1 

-  .1 

1.7 

3.66 

3.05 

4.8 

2.7 

2.6 

3.2 

2.0 

_  .1 

.15 

1.06 

4.8 

2.86 

4.75 

2.3 

2.5 

3.1 

2.0 

—  .1 

.3 



4.8 

5.8 

2.6 

2.96 

Deo. 


1. 
2. 
3 
4. 

5. 

6. 
7. 
8, 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1.05 
1.05 
1.0 
1.0 
1.0 

1.05 
1.06 
1.0 
1.8 
1.8 

1.86 
1.05 
1.86 
1.7 
1.6 

1.6 
1.66 
1.66 
1.66 
1.6 

1.6 
1.6 
1.6 
1.6 
1.65 

1.55 
1.56 
1.6 
1.55 
1.5 
1.6 


Daily  diacharge,  in  tecond-feet,  of  Rio  Grande  near  Langtry,  Tex.,  for  1911. 


Day. 


Jan.     Feb.     Mar.     Apr.     May.    June.    July.     Aug.     Sept.     Oct.     Nov.    Deo, 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 


500 
0480 
490 
485 
406 

490 

0480 

480 

480 


O460 
460 
460 
460 
460 

•  460 
455 
455 
455 

045& 


605 
O610 
610 
610 
610 

a555 
555 
580 
506 

O530I 


655 
o655 
655 
625 
585 

O570 
585 
600 
580 

o565 


1,270 

1,000 

o760 

700 

645 

585 
555 
•  555 
555 
555 


4,700 
14,130 
4,990 
4,160 
3,020 

3,860 
O3.350 
2,280 
2,280 
2,350' 


920  oil, 


3,750 
03,920 
3,680 
3,640 
8,500 

3,360 
•  3,610 
5,100 
6,480 
8,430' 


10,880 
11,060 
10,660 
9,340 
9,290 


1,790 
01,990 
3,780 
4,210 
4,380 


0,120  04,860 


o7,570 
6,600 
5.960 
6,340i 


4,740 
6,320 
0,840 
8,510l 


3,280 
02,750 
2,640 
2.580 
2,380 

o2,240 
2,150 
2,590 
6,110 

o4,260l 


4,280 
4, 210  02, 
0  4,210 
4,220 
4,230 


2,330 
-330 
2,260 
2,260 
2,260 


4,240  2,840 
4,330  02,340 
04,420  2,270 
4,380  2,150 
4,350l  2,140 


•  Date  of  measorement. 
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44  SUBFACE  WATER  SUPPLY,  Idll,  PART  VHI. 

Daily  discharge y  in  second-feet,  of  Rio  Grande  near  Langlry,  Tex.,  for  1911 — Continue. 


Day. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

485 

455 

530 

565 

550 

a485 

450 

505 

530 

a  780 

485 

450 

505 

545 

690 

485 

445 

480 

a560 

2,310 

490 

a440 

a505 

515 

16,720 

a  490 

440 

485 

515 

033,100 

490 

440 

485 

500 

17,100 

490 

875 

51G 

470 

015,230 

480 

al,060 

530 

04S5 

9,490 

0480 

975 

O510 

460 

6,300 

480 

1,000 

465 

460 

4,540 

475 

O960 

460 

460 

0  3,750 

470 

880 

475 

a460 

4.640 

a465 

880 

a  490 

460 

4,510 

465 

A  810 

405 

490 

4,510 

465 

810 

500 

« 1,970 

04,280 

465 

755 

506 

2,150 

5,940 

a465 

725 

O510 

a  4, 140 

6,840 

465 

510 

2,60Q 

6,190 

465 

600 

1,690 

9,160 

465 

655 

0  9,160 

Jime.    July. 


Aug. 


Sept. 


Oct. 


Not.    Dec. 


11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
W. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


o4,470 

4,220 

2,810,    8,7901    3.970 


2,350jo6,880 
i2,700l    7,990 


4;760|  15,560 
6,610'  12,780  0  3,630 


012.900  10,510 
12,340>  7,510 
9,810|  9,110 
7,570  8,580 
6,540l    9,240 

6,820,010,960 
6,820'  10,140 
a8,400|  13,130 
6,200,013,200 
5,610'  10,380 


4, 

>4,290 
4,160 
3,880 
3,610 


11,410 
11,960 
011,590 
9,990 
9,890 
11.990 


8,330 
2,870 
2,570 
02,200 
1,970 

1,910 
1,910 
1,740 
01,460 
1,450 

1,750 
1,930 
»7,100 
3,950 
3,160 
3.750 


o7,530 
6,370 
5,460 
5,550 

o  5,830 

6.710 
4,730 
3,940 
3.470 
02,980 

2,380 
2,180 
3,310 
04,220 
3,420 

2,720 
>5,000 
4,140 
3.990 
3.710 


3,430 
2,910 
2,910 
14,090 
5,790 

7,540 
6,880 
>7.430 
7,780 
7,640 

7,510 
7,130 
17,250 
6,910 
7,140 

6,910 

5,780 

■5,220 

4.920 

4,720 
4,420 


i3,270  l.%0 
3,180  l.M 
2.910  I,9«) 
2, 820  •!.»«) 

02,730  1.S70 


2,790 
2,600 


•2.4 


i.^ao 

l.MO 


2,580ol,9» 


1.830 


2,420  1.780 
1.780 


o  Date  of  measurement. 
Monthly  discharge  of  Rio  Grande  near  Langtry^  Tex.,  for  1911. 


Month. 


Discharge  in  second-feet. 


Mj^-rim^m    Minimum.     Mean. 


Run-off 
(total  in 
et). 


January 

February 

March. 

April 

May 

June 

July 

August 

September. 

October 

November 

December 

The  year. 


500 
1,060 
605 
4,140 
33,100 
12,900 
15,560 
11,060 
9.840 
7,780 
4,470 
2,340 


465 

440 

400 

455 

550 

2,280 

3,360 

1,450 

1,790 

2,150 

2.420 

1,780 


480 

622 

633 

860 

•5,679 

6,190 

8,613 

4,810 

4,567 

5,028 

3,707 

2,067 


29.484 
34.573 
82,767 
51,708 
343.011 
3Q».82S 
529. 5S7 
295,735 
271,735 
309.183 
290.602 
126.506 


33,100 


440 


3,527 


2.553,747 


BIO    GRANDE    BELOW    DEVILB    BIVEB,    TEX. 

Location. — ^About  1  mile  below  the  mouth  of  Devils  River  and  the  etation  of  Devils 

River  and  about  480  miles  below  El  Paso,  Tex. 
BecordB  available.— April,  1900,  to  December  31,  1911. 
Ga^e. — Inclined  rod  spiked  to  posts  set  in  the  ground. 
Channel.-— Bed  is  composed  of  gravel  and  sand  and  is  shifting;  right  bank  is  w» 

alluvial  deposit  which  is  inundated  by  extreme  floods  for  a  distance  of  about  500 

feet  back  from    the  river  proper;  left  bank  is  a  loose  rock  embankment  of  the 

Southern  Pacific  Railroad. 
Discharge  measurements.— Made  from  cable. 
Cooperation.— Station  established  and  operated  by  the  United  States  section  of  the 

International  Boundary  Commission. 
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Discharge  measuremenU  of  Rio  Grande  below  Devils  River,  Tex.,  in  1911. 
IBy  E.  E.  Winter  and  W.  H.  Dodd.J 


Date. 


Jan.  6... 
Jan.  11. 
Jan.  15. 
Jan.  19. 
Jan.  23. 
Jan.  27. 
Jan.  31. 
Feb.4.- 
Feb.9.. 
Feb.  14. 
Feb. 18. 
Feb.  20. 
Feb.  34. 
Feb.  28. 
Mar.  5.. 
Mar.  9.. 
Mar.  14. 
Mar.  18. 
Mar.  23. 
Mar.  27. 
Mar.  31 . 
Apr.  5.. 
Apr.  8.. 
Apr.  13. 
Apr.  17, 
Apr.  22. 
Apr.  27. 
Apr.  30, 
Mayd.. 
May  11. 
May  17. 
May  21. 
May  25. 
May  29. 
June  6.. 
June  10. 
June  15. 
June  17. 
June  26. 
June  30. 
July  3.. 


teig^t. 

charge. 

Ftet, 

Sec.-ft. 

3.5 

1,221 

3.5 

1,237 

3.5 

1,289 

3.5 

1,258 

3.5 

1,233 

3.5 

1,223 

3.5 

1,217 

3.5 

1,160 

3.45 

1,140 

3.45 

1,139 

4.06 

2,542 

5.45 

6,486 

4.0 

2,415 

3.9 

2,061 

3.7 

1,671 

3.6 

1,365 

3.55 

1,271 

3.5 

1,196 

3.6 

1,351 

3.6 

1,371 

3.7 

1,544 

5.55 

7,188 

3.9 

2,061 

3.7 

1,543 

3.8 

1,889 

3.65 

1,453 

4.35 

2,924 

4.35 

2,978 

3.9 

2,120 

3.6 

1,439 

9.5 

28,363 

5.5 

6,874 

5.1 

5,004 

5.25 

5,806 

4.5 

3,659 

4.3 

3,126 

4.5 

3,709 

7.25 

13,359 

5.35 

5,552 

5.0 

4,743 

5.0 

4,856 

Date. 


July  10. 
July  14. 
July  19. 
July  23. 
July  27. 
July  31 . 
Aug.  5.. 
Aug.  10. 
Aug.  14. 
Aug.  18. 
Aug.  23. 
Aug.  26. 
Aug.  31. 
Sept.  5. 
Sept.  8. 
Sept.  13 
Sept.  19 
Sept.  23. 
Sept.  26, 
Sept.  30 
Oct.  5.. 
Oct.  9.. 
Oct.  13. 
Oct.  17. 
Oct.  21 . 
Oct.  26. 
Oct.  31. 
Nov.  6.. 
Nov.  U. 
Nov.  15, 
Nov.  20. 
Nov.  24. 
Nov.  28. 
Nov.  30. 
Dec.  6.. 
Dec.  11. 
Dec.  15. 
Dec.  19. 
Dec.  23. 
Dec.  27. 
Dec.  31. 


Gace 
height. 


Feet. 
5.15 
6.5 
6.2 
6.9 
6.3 
6.5 
6.95 
5.6 
5.1 
4.7 
4.25 
4.0 
6.2 
5.75 
5.9 
5.5 
4.9 
4.6 
4.6 
4.8 
4.4 
5.15 
4.6 
5.8 
6.0 
5.75 
5.1 
5.06 
5.0 
4.75 
4.8 
4.65 
4.5 
4.5 
4.45 
4.4 
4.35 
4.3 
4.3 
4.3 
4.25 


Dis- 
charge. 


aec.-fU 
5,040 

10,064 
9,392 

11.917 
9,447 

11,204 

11,561 
7,134 
4,705 
4,123 
2,566 
2,161 
5,116 
7,452 
7,172 
6,357 
4,538 
3,667 
3,628 
4,260 
3,090 
6,878 
3,660 
7.901 
8,264 
7,577 
5,258 
5,121 
5,082 
4,311 
4,318 
3,701 
3,404 
3,194 
3,022 
2,905 
2,829 
2,710 
2,674 
2,670 
2,534 


Daily  gage  height,  in  feet,  of  Rio  Grande  below  DeviU  River,  Tex.,  for  1911, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

D«^ 

1 

3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 

3.45 
3.45 
3.45 
3.45 
3.5 

3.5 

3.45 

3.45 

3.45 

3.6 

3.5 

3.55 

4.1 

4.6 

5.5 

4.5 
4.1 
4.1 
4.0 
4.0 

3.7 
3.7 
3.65 
3.65 
3.7 

3.7 
3.7 
3.6 
3.6 
3.0 

3.55 
3.55 
3.55 
3.55 
3.5 

3.55 

3.5 

3.5 

3.75 

3.6 

3.5 

3.65 

3.6 

3.6 

3.6 

3.7 
3.7 
5.2 
6.8 
6.2 

4.75 
4.05 
3.0 
3.9 
3.8 

3.75 
3.7 
8.7 
3.7 
3.7 

4.0 
3.75 
3.7 
3.65 
3.65 

3.65 
3.65 
3.6 
3.6 
3.65 

4.6 
4.55 
4.15 
4.0 
4.0 

3.0 
3.85 
3.75 
3.65 
3.65 

3.6 

3.65 

3.9 

4.75 

5.9 

8.05 
8.2 
5.6 
6.3 
5.9 

5.4 
5.05 
5.35 
5.25 
5.1 

5.25 

4.05 

5.3 

4.0 

4.75 

4.5 
4.4 

4.35 

4.3 

4.3 

4.3 
4.3 
4.3 
4.3 
4.0 

6.75 
7.2 
6.25 
5.8 
5.7 

5.6 

5.5 

6.7 

5.65 

5.5 

4.0 
4.0 
4.0 
4.66 
4.75 

4.8 
4.0 
5.0 
5.1 
5.2 

6.35 
5.45 
5.75 
6.6 
6.05 

6.55 

6.1 

6.1 

6.1 

6.05 

6.45 

7.05 

6.0 

7.1 

7.55 

6.6 

6.35 

7.0 

7.1 

7.0 

7.05 

6.6 

6.1 

5.0 

5.55 

5.3 
5.2 
5.1 
5.1 
5.0 

5.0 
4.0 
4.7 
4.6 
4.5 

4.4 
4.3 
4.25 
4.2 
4.1 

5.0 
4.7 
4.4 

5.0 
5.45 

5.3 

5.0 

5.65 

6.35 

6.2 

5.4 

5.1 

5.35 

5.6 

5.55 

5.6 
5.2 
5.0 
4.9 
4.75 

4.7 

4.55 

4.7 

5.0 

4.0 

4.66 

4.5 

4.5 

4.5 

4.35 

4.3 

4.2 

4.2 

5.15 

5.16 

4.0 

4.75 
4.6 
4.8 
5.1 

5.2 

5.8 
5.8 
6.0 
5.85 

6.0 
5.0 
5.8 
5.8 
6.85 

5.0 
5.0 
6.0 
4.0 
6.0 

5.0 

5.15 

6.1 

6.1 

6.16 

6.0 
4.0 
4.0 
4.8 
4.75 

4.75 
4.75 
5.0 
4.0 

4.8 

4.8 

4.75 

4.7 

4.65 

4.6 

4.5 

2 

4.6 

3 

4.6 

4 

4.45 

5 

4.45 

6 

4.45 

4.45 

8 

4.4 

9 

4.4 

10 

4.4 

11 

4.4 

12 

4.45 

13 

4.55 

14 

4.4 

15 

4.35 

16 

4.3 

17 

4.25 

18 

4.3 

19 

4.3 

20 

4.3 

21 

22 

4.3 

4.3 

23 

4.3 

24 

4.3 

25 

4.26 
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Daily  gage  height  y  in  feet,  of  Rio  Grande  below  DeviU  River,  Tex.,  for  1911 — Gontmued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

itoy. 

Jnne. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Dec 

26 

3.5 
3.5 
3.5 
3.5 
3.6 
3.5 

3.06 
3.9 
3.85 

3.7 
3.0 
3.6 
3.6 
3.6 
3.75 

3.66 
4.35 
4.4 
4.65 

4.35 

6.0 
5.0 
5.5 
6.3 
6.35 
6.65 

6.35 

5.2 

6.1 

6.05 

6.0 

6.4 

6.66 

7.25 

6.15 

6.15 

6.7 

4.0 
4.35 

4.0 
6.7 
6.0 
6.2 

4.6 
4.45 
5.06 
4.8 

4.8 

6.76 

6.65 

5.4 

6.3 

5.35 

6.1 

4.6 

4.55 

4.5 

4.5 

4.6 

4.25 

27 

4.3 

28 

4.25 

29 

4.2 

30 

4.25 

31 

4.2 

Daily  ditcharge,  in  second-feet,  of  Rio  Orande  below  DeviU  River,  Tex,,  for  1911. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


itoy. 


June. 


July. 


Aug. 


8«pt. 


Oct. 


Not.    Dec 


1. 
2. 
3. 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
16. 

16. 
17. 
18. 
19. 

ao. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1,270 
1,260 
1,250 
1,240 
1,230 

al,220 
1,220 
1,230 
1,230 
1,230 

01,240 
1,250 
l,2fl0 
1,280 

a  1,290 

1,280 
1,270 
1,270 
al,260 
1,250 

1,250 
1,240 
•  1,230 
1,230 
1,230 

1,230 
al,220 
1,220 
1,220 
1,220 
1,220 


1,200 
1,190 
1,170 

•  1,160 
1,160 

1,140 
1,140 
1,140 

•  1,140 
1,160 

1,160 
1,140 
1,140 

•  1,140 
1,160 

1,160 
1,190 

•  2,680 
4,090 
6,630 

3,820 
2,690 
2,690 

•  2,410 
2,380 

2,240 
2,100 

•  1,960 


1,640 
1,620 
1,510 

•1,570 

1,560 
1,560 
1,370 

•  1,370 
1,360 

1,280 
1,280 
1,270 

•  1,270 
1,200 

•  1,270 
1,200 

•  1,200 
1,660 
1,350 

1,150 
1,450 

•  1,350 
1,360 
1,360 

1,530 

•  1,370 
1,370 
1,370 
1,370 

•  1,630 


1,540 
1,540 
6,110 
11,090 
•9,630 

4,720 
2,540 
»2,080 
2,080 
1,810 

1,680 
1,540 
n,S40 
1,660 
1,580 


3,800 
3,680 
2,720 
2,360 
2,360 

•2,120 
2,010 
1,780 
1,650 
1,550 

1,660 
2,150 
4,180 
9,250 


6,360 
5,280 
6,5«0 
5,100 
4,600 

>3,660 
3,390 
3,260 
3,130 

>3,130 


4,580 
4,620 
•  4,660 
4,140 
4, 320  all 


11,820 
10,200 
12,240 
12,350 
n,760 


4,tfG 

4,500 

4,770 

4,960 

•  5,220 


3,130 
3,130 
3,130 
3,130^10; 
•  5,110 


9,490 
6,160 
7,270 
10,450 
11,860 


20,650  11,600 

790|a21,380  •13,150 

9  250 

7,400 

6,990 


2,410 
•1,790 
1,660 
1,530 
1,510 


7,420 
11,180 
9,090 


10,640 
9,060 
9,060 

•  9,030 


1,480 

•  1,460 
1,360 
1,350 
1,460 

1,460 

•  2,990 
3,090 
3,860 

•  2,980 


•  6,400 
4,770 
6,170 
5,700 

•  5,000 

4,700 
4,700 
7,050 
6,050 
6,300 
7,800 


6,580 
6,170 
6,990 
6,780 
6,170 


990  •ll 


10,300 
12,400 
11,920 
12,740 
14,600 

9,860 


•  6,660 
6, 200  •10,850 
4,970 
4,800 
4,740 


13,250 

9,000 

9,000 

•12,000 


11,990 
10,440 
8,790 
8,130 

•  6,900 

6,020 
6,610 
6,000 

•  4,790 
4,630 

4,630 
4,460 

•  4,120 
3,780 
3,430 

3,000 
2,740 

•  2,670 
2,480 
2,320 

•  2,160 
2,860 
2,160 

10,200 
7,860 

•  5,120 


4,760 
4,220 
3,680 
5,360 

•  6,700 

6,330 
5,680 
>6,660 
8,750 
8,330 

6,000 
6,250 

•  5,960 
6,360 
6,610 

6,660 
6,460 
4,840 

•  4,540 
4,130 

3,970 
8,570 
>3,900 
4,860 
4,540 

•  3,630 
3,160 
5,050 
4,260 
4,260 


3,850 
3,440 
3,410 
3,370 
> 2,990 

2,800 

2,600 

>6,880 

6,560 

5,360 
4,510 
>3,670 
4,370 
5,430 

6,790 
7,900 
7,900 
8,260 
7,990 

•  8,200 
7,990 
7,710 
7,710 
7,860 

•  7,680 
6,940 
6,420 

tss 

6,000 

•  5,200 


4,9em  3,180 

4,98m  3,170 
4,9801  3,160 
4,7001  3,090 
4,980'  3,000 

a4,O8O«3,O20 
6,300;  3,090 


6,210 
6,210 
5,300 


•  5,000  •2,090 


4,740 
4.740 
4,460 


•  4,310  •2,830 


4,310 
4,310 
4,940 


•3,400 

8,300 

•  3,190 


3,000 
3,000 
2,090 


3,0 

3,260 

2,960 


2,  no 

2,SB0 
2,710 


2,700 
2,600 


4, 630  02,  no 

•  4,330 

4,260 

4,070  2,660 
3,890  ■2,670 

•  3,700  2,660 
3,600   2,580 

3,600  2,580 
3,500  02,680 


2,570 
2,460 
2,580 
o2,4« 


•  Date  of  meaeurement. 
Monthly  discharge  of  Rio  Grande  below  Devils  River,  Tex.,  for  1911. 


Month. 


Diacbarge  In  seoond-fBet. 


Maximum.   Minimum.     Mean. 


Rmw>fl 
(totalis 
acre-ltet). 


January 

February 

Maroh 

April 

May 

June 

July 

August 

September. . . . . 

October 

November 

December 

The  year. 


1,290 
6,630 
1,660 
11,690 
21,380 
13,150 
14,600 
12,360 
8,760 
8,260 
5,300 
3,260 


21,380 


1,220 
1,140 
1,150 
1,360 
1,440 
3,130 
4,140 
2,160 
3,160 
2,600 
3,190 
2,440 


1,140 


1,243 
1,906 
1,306 
2,727 
5,704 
5,615 
8,515 
6,262 
6,242 
5,733 
4,431 
2,880 


4,390 


76,443 
105,878 

85,944 
162,288 
350,697 
334,006 
523,597 
885,031 
311,940 
352,502 
263,643 
174,010 


3,126,000 
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BIO  GRANDE  AT  BAGLB  PASS,  TBX. 

Location. — Half  a  mile  above  the  highway  bridge  at  Eagle  Pass  and  about  540  miles 
below  El  Paao,  Tex. 

Records  available.— April,  1900,  to  December  31,  1011. 

Ga^e. — A  vertical  rod  bolted  to  a  ehale  cliff  read  to  stage  10.5  feet;  an  inclined  rod 
spiked  to  posts  set  in  the  shale  is  used  for  stages  above  10.5  feet. 

Channel. — ^The  bed  is  sandy  and  shifting.  At  low  water  the  depth  is  considerable 
and  the  current  is  slow.  Right  bank  is  an  alluvial  deposit  and  is  inundated  by 
floods  for  a  distance  of  about  1,500  feet  back  from  the  stream;  left  bank  is  of  shale 
and  rises  abruptly  from  the  river  to  a  height  above  flood  stages. 

Diaehar^e  measurementB. — Made  from  cable. 

Cooperation. — Station  established  and  operated  by  the  United  States  section  of  the 
International  Boundary  Comminion. 

Discharge  measurements  of  Rio  Grande  at  Eagle  Pass,  Tex.,  in  1911. 
[By  J.  K.  Wilaon  and  Robert  Boubel.] 


Dale. 


Dis- 
cbargA. 


Date. 


he^t. 


Dis- 
charge. 


Jan. 3... 
Jan.  6... 
Jan.  9.... 
Jan.  12. . 
Jan.  15.. 
Jan.  18. . 
Jan.  21.. 
Jan.  24... 
Jan.  27.. 
Jan.  31.. 
Feb.  3... 
Feb.  6... 
reb.9... 
Feb.  12.. 
Feb. 15.. 
Feb. 18.. 
Feb.  21.. 
Feb.  24.. 
Feb.  28.. 
Har.3... 
Mar.6... 
)Car.9... 
Har.12.. 
Mar.  15.. 
Mar.  18.. 
Mar.  21.. 
Mar.  24.. 
Mar.  27.. 
Mar.  31.. 
Apr.  3... 
Apr.  5... 
Apr.  8... 
Apr.  11.. 
Apr.  14.. 
Apr.  17.. 
Apr.  20.. 
Apr.  23.. 
Apr.  28.. 
Apr.  30.. 
M4y3... 
Mayft... 
M«y»... 
May  12.. 
May  15.. 
M*yl«.. 
May  18.. 
May  21.. 
May  24.. 
May  27.. 
}Uy31.. 
Junes... 
June  6. . . 
June  9. . . 
June  12.. 
June  15.. 
June  16.. 
June  17.. 
June  20.. 
June  23.. 
June  26. . 
June  30.. 


Feet. 
0. 


2. 

1. 
1. 
1. 
1. 
1. 

1.2 
1.0 
1.0 
1.5 
1.5 
1.2 
1.1 
1.0 
4.7 
2.3 
1.0 
1.0 
1.0 
1.0 
1.0 
1.7 
1.7 
2.0 
1.0 
.8 
.8 
.7 
3.3 
4.8 
4.5 
3.0 
2.8 
4.0 
2.9 
2.5 
1.8 
1.6 
1.4 
3.5 
5.0 
3.5 
2.5 
3.4 
2.3 


See.'ft. 

1,470  I 

1,428 

1,410  I 

1,303  : 

1.338  i 

1,009 

1,575 

1,570 

1,532 

1,481 

1,507 

1,494 

1,444 

1,422 

1,423 

1,39& 

3,192 

"  -26 

02 

r73 

63 

190 

71 

72 

42 

87 


il9 
28 
60 
191 
.,J0O 
1,089 
1,700 
1,604 
1,011 
2,725 
2,041 
2,904 
1,789 
1,472 
1,417 
1,312 
0,431 
9,822 
7,750 
5,700 
5,010 
0,692 
5,354 
4,680 
3,622 
3,276 
2,995 
7.482 
11,500 
7,082 
4,560 
0,291 
4,917 


July  3.. 
July  0. . 
July  9.. 
July  12. 
July  15. 
July  18. 
July  21. 
July  24. 
July  27. 
July  31 . 
Aug.  3. . 
Aug.  0. . 
Aug.  9. . 
Aug.  12. 
Aug.  15. 
Aug.  18. 
Aug.  21. 
Aug.  24. 
Aug.  27. 
Aug.  31. 
Sept.  3. 
Sept.0. 
Sept.  9. 
Sept.  12 
Sept.  15 
Sept.  18 
Sept.  21 
Sept.  24 
Sept.  27 
Sept.  30 
Oct.  3.. 
Oct.O. . 
Oct.  9.. 
Oct.  12. 
Oct.  13. 
Oct.  15. 
Oct.  18. 
Oct.  21. 
Oct.  24. 
Oct.  27. 
Oct.  31. 
Nov.  3.. 
Nov.O.. 
Nov.  9.. 
Nov.  12. 
Nov.  15. 
Nov.  18. 
Nov.  21. 
Nov.  24. 
Nov.  27. 
Nov.  30. 
Deo.  3.. 
Dec.  6. . 
Deo.  9. . 
Dec.  12. 
Dec.  15. 
Dec.  18. 
Dec.  21 . 
Dec.  24. 
Dec.  27. 
Dec.  31. 


Feet. 

See.-ft. 

2.3 

4,531 

2.3 

4,423 

3.5 

0,055 

4.9 

11,492 

4.2 

10,002 

4.2 

9,953 

3.8 

8,973 

3.8 

8,500 

0.0 

18,191 

4.5 

11,107 

6.1 

14,217 

5.4 

14,975 

4.0 

9,940 

3.7 

8,102 

8.3 

7,270 

3.1 

0,218 

1.7 

3,857 

1.7 

3,715 

2.1 

4,087 

3.8 

8,053 

1.9 

3,408 

3.7 

0,752 

3.0 

0,077 

3.4 

0,204 

3.3 

£,881 

3.0 

0,775 

2.2 

4,734 

2.1 

4,431 

2.4 

5,351 

2.8 

0,107 

2.2 

4,845 

1.9 

4,070 

8.0 

8,903 

2.0 

0,507 

5.0 

13,803 

3.3 

7,998 

3.7 

8,310 

3.9 

10,358 

3.8 

9,241 

3.4 

8,052 

3.2 

7,030 

3.0 

0,193 

2.7 

M53 

3.0 

5,800 

2.5 

4,091 

2.4 

4,408 

2.3 

5,114 

2.2 

4,080 

2.1 

4,343 

2.0 

4,062 

2.0 

3,738 

2.0 

4,105 

1.9 

3,844 

1.8 

3,560 

1.8 

3,383 

1.7 

3,203 

1.0 

3,042 

1.0 

2,893 

1.5 

2,852 

1.4 

2,722 

1.3 

2,053 
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48  SURFACE   WATER  SUPPLY,  1911,  PART  Vm. 

Daily  gage  height^  in/eel^  of  Rio  Grande  at  Eagle  Paee,  Tex.,  for  1911, 


Day. 


Jan.     Feb.     Mar.     Apr.     May.    June.    July.    Aug.    Sept.     Oct.     Nov.    Dee. 


1. 
2 
3 
4 
5 

6 

7, 
8 
0 
10 

11, 
12 
13 
14 
15. 

16. 
17 
18. 
19 
20 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


2.05 
2.0 
1.9 
1.7 
1.7 

1.7 
1.7 
1.7 


1. 
1. 
1. 
1. 
1. 

1.65 
1.6 
1.45 
1.35 
1.3 

1.2 
1.1 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.2 
1.2 
1.1 
1.1 
1.1 
1.1 


1.0 
1.0 
1.0 
3.25 
3.85 

2.85 
2.55 
2.2 
2.0 
1.85 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.1 
1.1 

1.1 
1.7 
1.7 
1.7 
2.05 


1.6 
1.6 
2.0 
1.45 
1.35 

1.0 
.8 
.8 
.8 
.8 

.8 

.8 
.8 
.8 
.7 

3.3 

7.45 

4.9 

4.95 

4.5 

4.5 
4.5 
2.8 
3.0 
2.9 

2.8 
2.8 
2.6 
3.25 
3.75 
3.75 


3.45 

3.3 

2.9 

2.7 

2.5 

2.5 

2.25 

1.9 

1.8 

1.8 

1.7 
1.6 
1.55 
1.4 
1.4 

3.5 
5.0 
4.8 
3.75 
3.5 

3.2 

2.55 

2.5 

2.5 

2.5 

3.2 
2.8 
2.7 
2.4 
2.3 


2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
3.5 
3.0 

2.75 

4.9 

4.6 

4.4 

4.2 

3.45 

3.3 

4.2 

4.06 

3.95 

3.8 
3.8 
3.8 
3.8 
3.8 

3.0 

5.75 

4.9 

4.55 

4.3 

4.5 


4.9 
5.25 
5.05 
5.2 
5.15 

5.4 

5.26 

4.4 

3.9 

3.8 

3.7 
3.7 
3.5 
3.35 
3.3 

3.2 
3.2 
3.06 
3.0 
2.3 

1.7 
1.7 
1.7 
1.7 
1.5 

1.5 

2.1 

2.0 

2.05 

2.3 

3.65 


2.05 

2.05 

1.9 

2.1 

2.75 

3.45 
3.0 
3.06 
3.6 
3.5 

3.5 

3.4 

3.4 

3.35 

3.3 

3.35 

3.0 

2.85 

2.7 

2.6 

2.2 
2.2 
2.2 
2.05 
2.3 

2.35 
2.35 
2.1 
2.8 

2.75 


2.6 
2.8 
2.2 
2.2 
2.06 

1.0 

1.9 

1.95 

8.5 

2.85 

2.75 

2.6 

4.73 

3.6 

3.3 

3.3 

3.45 

3.65 

3.75 

3.9 

3.8 
3.6 
3.8 
3.8 
3.7 

3.7 
3.4 
3.2 
3.2 
3.2 
3.2 


3.1 

3.06 

3.0 

3.0 

2.75 

2.7 
3.2 
3.2 
3.0 
3.0 

8.0 
2.5 
2.5 
2.4 
2.4 

2.4 
2.35 
X3 
2.3 
2.3 

li 

2.2 
2.1 
XI 

2.1 
2.0 
2.0 
2.0 
2.0 


L8 
1.8 
2.0 
1.9S 

1.9 
L85 
1.8 
1.8 
1.8 

1.8 
Lg 
1.7 
1.7 
L7 

1-7 
1.6 
1.6 
l.« 
1.6 

1.6 
1.6 
1.5 
1.5 
1.45 

L4 
1.4 
1.35 
1.3 
1.3 
1.3 


Daily  diecharge,  in  second-feet,  of  Rio  Grande  at  Eagle  Pass,  Tex.,  for  1911. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Not. 


Dec 


1. 
2. 

3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
81. 


1,540 
1,510 
al,480 
1,460 
1,440 

01,430 
1,420 
1,420 

al,420 
1,400 

1,380 

01,300 

1,360 

1,350 

a  1,340 

1,430 
1,520 
a  1,610 
1,600 
1,500 

al,580 
1,670 
1,670 

a  1.570 
1,560 

1,540 
« 1,530 

1,520 

1,510 

1, 
«1,480 


1,490 
1,500 
« 1,510 
1,500 
1,500 

01,490 
1,480 
1,460 

al,440 
1,440 

1,430 

ol,420 

1,420 

1,420 

01,420 

1,420 
1,410 
01,400 
1,400 
4,600 

3,110 
3.020 
2,860 
0  2,530 
2,510 

2.490 

2,480 

02,460 


2,400 
2,340 
02,270 
2,210 
2,150 

o2,070 
2.040 
2,000 

01,960 
1,930 

1,870 

ol,820 

1,770 

1,770 

ol,770 

1,760 
1,760 
01,740 
1,740 
2,190 

o2,190 
2,230 
2.260 

02,300 
2,300 

2,140 
o2,140 
2,000 
1,940 
1,880 
0  1,820 


1,730 
1,730 

01,730 
3,820 

0  4,360 

3,410 
3,120 
0  2,810 
2,640 
2,510 

ol,800 
1,780 
1,730 

01,690 
1,690 


2,550 
2,550 
02,900 
2,290 
2,180 

01,790 
1,550 
1,510. 

01,470 
1,450 

1,440 
01,420 
1,410 
1,400 
1,310 


6,020 
5.840 
>5,350 
5,020 
4,680 

04,680 
4,300 
3,770 

•3,620 
3,620 


4,790 
4,660 
04,530014; 
4,490 
4,460 


13.190 
15,010 
,000 
14,470 
14,340 


420^014,980 
14,'"'' 
11, 

o9,500 
8,980 


4,420 

4,420 

06,650 

5,660 


6,330 
3,880 
>3,470 
3,830 
5,020 

06,500 
5,390 

5,540 

06,680 

6,440 


5,730 
6,070 
•  4,8E0 
4.790 
4,430 

0  4,080 
4,080 
4.220 

08,720 
7,100 


6,670 
6,43n 
06, 
6, 

5,370 


190  M. 


3.580 
3,720 
160 
4,090 
3.»0 


o6,lS0«3.S40 
6,240  3.730 


6,240 


3.600 


3,450 
o3,280oU 

3,210 

3,000 
03,000 


1,700  00,430 
11,700  23,060oli; 

1,670010,300010, 

1,640 
»l,60O 


9,880 
8,140 


0  7,480 

*"  510 

1.920 

7,820 

0  7,080 


1,610' 
1,610 
o 1.610 
1,800 
1,010 

2.020 
2.610 
02.720 
2,680 
2,050 


07.750 
7,750 
5,440 

05,710 
5,410 

5,110 
05,010 
4,730 
5,640 
6,340 
06,340 


6,320 
4,690 
0  4,570 
4,570 
4,570 


5,150 

490 

11,130 

10,900 

010,660 

8,410 
7,960 
09,960 
0,580 
9,340 

08,970 
8,840 
8,700 

08.570 
8,570 


8,300 

08,100 

7,600 

7,380 

o7,280 

6,850 
6,640 
0  0,130 
6,060 
4,870 


160  ol3, 


6. 
06,200 

6,020 
05,880 

6,480 
6,280 
06,480 
6,090 
5,680 


6,030 
06,570 
1,110 

0,280 
07,900 

7,000 
8,110 
»8,270 
8,050 
9,880 


o3,800o4,730^>10, 

3,840 

3,830 
o3,820 

3,430 


06,040 

6,540<»17i 

5,420 

5,040 
04,920 


8,870 
,000 
13.000 
11,350 
10,170 
011,110 


3,430 
04,000 
4,450 
4,570 
5,150 
08,300 


>4, 

4,680 
4,630 

>4.330 
4,940 

5,140 

■  5.250 
4,740 
6,170 

■  6,070 


1,080 
9,190 
9,510 
9.240 

8,870 
18,050 
7,920 
7,290 
7.160 
7, 


05. 810*0, 550 
5,810j3.4g0 

5,81ol  3.440 
•4,090io3,3n 

4,eod  8,300 

4,Sa  3.300 
«4,4flfc,3» 

4,710^3,220 
4,91«  3,080 
a5,110M,040 
5.040^2,990 
4.96n  2,940 

o4.680«2,SBO 
4,6301  2,800 
4,59d  3.8S6 

o4.340M.8S0 

4,Sia  2,790 

4,280^  2.740 

o4.06O>2.:20 

3,9S«  2.ew 

3,84d  2.850 

03,740'  2.650 

.|o2,6fiO 


o  Date  of  measurement. 
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Mont) 


DiKbaige  in  seoond-feet. 


Maximum.  Minimum.     Mean. 


Rim-off 
(total  in 
acre-feet). 


Janoarj 

FebrowT 

March 

^::;::::;::: 

June , 

July 

Aagust , 

September 

October 

Noirembcr. . . . . 
December 

The  year, 


1,610 
4,600 
2,400 
4,360 
23,050 
11,510 
17,000 
15,010 
6,680 
13,110 
6,670 
4,160 


1,340 

1,483 

1,400 

1,918 

1,740 

2,024 

1,600 

2,212 

1,310 

4,847 

3,000 

5,311 

4,420 

8,329 

3,430 

8,038 

3,470 

5,514 

4,000 

7,515 

3,740 

5,038 

2,660 

3.230 

23,060 


1,310 


4,600 


91,200 
106,512 
124,463 
131,623 
298,017 
316,096 
512,152 
404,241 
328,086 
463,040 
309,782 
197, 9X) 


3,363,141 


^    BIO  GBANDB  NBAB  LABBDO,  TBZ. 

Location.— Two  miles  above  Laredo  and  about  670  miles  below  £1  Paso. 

Records  available.— May,  1900,  to  December  31,  1911,  except  March  1  to  July  31, 

1903.    Earlier  records  fragmentary. 
Gage. — ^An  inclined  lod  fastened  to  posts  and  trees.    Gage  was  originally  located  at 

highway  bridge  at  Laredo,  Tex. ;  maintained  April,  1900,  to  February  28,  1903. 

Measurements  were  made  at  this  point  only  from  April  to  September  24,  1900. 

Records  at  this  location  were  poor,  hence  station  was  moved  2  miles  upstream, 

where  it  has  been  maintained  since  August  1,  1903. 
Chairnel. — Bed  is  sandy  and  shifting;  right  bank  is  of  alluvial  deposit;  left  bonk  is 

a  shale  blufC;  both  banks  are  above  flood  level. 
Dischazge  meaaurenienta. — ^Made  from  cable. 
Cooperation.— Station  established  and  operated  by  the  Mexican  section  of  the 

International  Boimdary  Commission. 

Diadiarge  measurements  of  Rio  Grande  near  Laredo ^  Tex,,  in  1911, 
[By  L.  Varela.] 


Date. 

height. 

t 
Dte-      , 
charge. 

Data. 

heigR. 

Dlfl- 
ctiarge. 

Jan.  6 

Feei, 
2.0 
2.1 
2.0 
2.0 
2.0 
2.0 
1.9 
2.0 
2.0 
4.2 
3.0 
2.5 
2.4 
2.1 
1.9 
2.1 
5.0 
1.9 
5.0 
6.4 
2.8 
2.6 
2.6 
2.2 
3.9 

1,228 
1,206 
1379 
1,293 
1,360 
1,233 
1,220 
1,392 
1,319 
5,598 
2,565 
1,990 
1,776 
1,567 
1271 
1,572 
7,518 
1,616 
7,129 
12,771 
2,138 
1,994 
1,990 
1,689 
4,093 

Ilay7 

Ftet. 
2.7 
2.1 
6.4 
9.7 
5.0 
4.4 
4.1. 
5.1 
3.6 
3.1 
4.6 
6.8 
4.3 
4.4 
4.4 
4.5 
5.2 
6.5 
5.4 
8.0 
5.5 
6.6 
6.9 
4.6 
4.0 

8«e,-ft. 
2,302 

Jmi.  11               .    

May  12.. 

14W 

Jan.  16 

May  13 

11,946 

J^n.  21      .                     

May  18 

24,786 
8232 
5,357 

Jun,  26 

May  20 

Jan.  31 

May  26 

Feb  4    

May  30 

5,133 

Feb.  12 

June2 

7,589 

Feb.  16 

Jones 

3  585 

Feb. 19 

June  13 

2,846 

Feb.  25 

June  17 

6,300 

Feb.28    

June  19 

13,906 
6,760 

lfar.5    

June  28 

Mar.  10                      

June  29 

5,086 

Mar.16    

July5 

5,224 

Mar.21 

July  12 

5,514 

Mar.22            

July  15 

8  184 

Mar,31 

July  17 

12,321 

Apr  5 

July  22 

7,850 

Apr.  6  "    '. 

July  26 

19,434 

Apr.  11 

July  20 

10,724 

Apr.  15                             .... 

Aug.  3 

12,723 

Apr.20          

Aag.8 

13,621 

Aor  29 

Aug,  13 

5,740 

mS;  ?::;:::::::::::::::::::: 

Aug.  18 , 

4,W5 

OT443^-W9P  308-13 4 
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50  SUBTACE  WATER  SUPPLY,  19U,  PABT  Vm. 

Discharge  measuremenU  of  Rio  Grande  near  Laredo^  Tex,,  in  1911 — Continued. 


Date. 


Aug.  33. 
Aug.  29. 
Sept.  3.. 
Septs.. 
Sept.  12 
Sept.  19 
Sept.  25 

Siptao. 

Oct.  6.. 
Oct.  11. 
Oct.  14. 
Oct.  1ft. 
Oct  21. 


Oaoe 
h^t. 


Feet. 
3.5 
3.9 
4.7 
4.7 
5.5 
4.6 
4.0 
4.3 
8.0 
3.8 
18.0 
5.0 
5.5 


Dl8- 

chttge. 


See.'ft. 
2,790 
3,784 
5,837 
5,032 
9,881 
5,043 
3,322 
4,402 
3,131 
4,076 
43,701 
9,657 
9,572 


Date. 


Oct.  27. 
Nov.  1.. 
Nov.  7.. 
Nov.  13. 
Nov.  18. 
Nov.  24. 
Nov.  29. 
Dec.  5.. 
Dec.  9.. 
Dec.  16. 
Dec.  22. 
Dec.  26. 
Dec.  29. 


Oaoe 
ba^ht. 


Feei. 
5.3 
4.9 
4.6 
4.5 
4.1 
4.1 
4.0 
3.9 
3.8 
3.8 
3.7 
3.5 
3.5 


Di»- 
cbaree. 


9,408 
7,038 
6,040 
5,58» 
4,787 
4,645 
4.0» 
3,364 
3,712 
3,5M 
3,715 
3,2M 
8,178 


DaUy  gage  heighty  in  feet,  of  Rio  Grande  near  Laredo,  Tex.,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec 

1 

2.1 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.1 

2.1 

2.06 

2.0 

2.0 

2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
1.9 
1.9 
1.9 
1.9 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

1.96 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
4.1 
3.4 

3.05 

2.8 

2.65 

2.7 

3.0 

2.85 

2.5 

2.5 

2.5 
2.4 
2.4 
2.4 
2.4 

2.4 
2.3 
2.2 
2.1 

2.1 

2.1 
2.1 
2.0 
1.9 
1.9 

1.9 

2.0 

2.05 

2.1 

2.1 

2.1 

4.0 

3.15 

2.7 

2.6 

2.6 

2.55 

2.5 

2.5 

2.3 

1.9 

2.0 
2.1 
2.0 
2.5 
4.6 

6.3 
4.35 
3.46 
2.06 
2.8 

2.75 
3.66 
3.6 
3.6 
3.6 

3.0 
3.0 
3.6 
3.6 
2.6 

2.5 
2.3 
2.3 
2.3 
3.3 

3.3 

3.3 
3.3 
3.3 
3.3 

3.85 

3.5 

3.1 

3.06 

3.7 

3.7 

3.7 

3.46 

3.3 

3.3 

3.1 

3.1 

5.3 

3.45 

3.1 

3.0 

4.0 

9.55 

8.1 

4.7 

4.05 

4.0 

3.7 

3.7 

4.1 

4.4 

4.3 

4.3 

4.06 

4.55 

4.06 

4.15 
5.0 
4.4 
4.3 
4.3 

4.3 
3.96 
8.6 
3.16 
3.0 

3.0 
3.1 
3.1 
3.0 
8.06 

3.36 

4.7 

6.7 

6.5 

5.3 

4.9 
4.8 
4.3 
4.4 
4.5 

4.46 

4.4 

4.4 

4.35 
4.3 

4.3 

4.1 

4.15 

4.36 

4.4 

4.8 

4.3 

4.16 

4.1 

4.1 

4.16 
4.45 

4.6 
4.85 
5.3 

6.56 

6.7 

5.75 

5.5 

5.46 

6.45 

5.45 

6.3 

6.5 

6.9 

7.9 

6.55 

5.6 

5.5 

5.4 

5.3 

6.1 

6.6 

6.4 

6.55 

6.8 

6.8 
6.85 
6.75 
6.3 
5.9 

5.6 
5.1 
4.6 
4.45 
4.3 

4.36 

4.15 

4.0 

3.9 

3.9 

3.8 

3.75 

3.6 

3.3 

8.1 

3.0 

3.95 

3.9 

3.5 

4.5 

5.4 

5.1 

4.7 

3.55 

3.3 

3.0 

3.15 
3.56 
4.65 
4.55 
4.66 

5.55 

5.45 

5.25 

5.0 

4.9 

4.9 
4.85 

4.7 
4.6 
4.4 

4.4 

4.8 
4.36 
4.05 
4.0 

4.16 

4.3 

4.0 

3.96 

4.15 



4.1 

4.15 

4.3 

3.96 

3.55 

8.45 

3.65 

3.7 

3.56 

3.5 

3.8 
4.45 
6.8 
14.75 
5.0 

4.85 
5.05 
5.3 
5.35 
5.45 

6.46 

5.4 

6.4 

5.3 

5.35 

5.3 

5.25 

5.15 

5.16 

4.85 

4.9 

4.96 
4.96 
4.85 
4.8 
4.65 

4.55 
4.6 
4.5 
4.65 
4.7 

4.75 
4.7 
4.6 
4.5 
4.5 

4.35 
4. 35 

4.1 
4.1 
4.35 

4.1 
4.1 
4.0 
4.1 
4.1 

4.0 
4.05 
4.05 

4.06 

3 

4.0 

8 

\.\h 

4 

4.1 

5 

3.9 

6 

3.9 

7 

3.85 

8 

3.85 

9 

3.8 

10 

3.7 

11 

3.7 

12 

3.6 

13 

3.(1 

14 

3.75 

15 

3.8 

l?:::;::::::::r:: 

3.8 
8.85 

18 

3.8 

19 

3.9 

30 

8.9 

31    

3.7 

22 

8.7 

26 

8.6 

24 

865 

25 

3.65 

26 

8.5 

27 

3.55 

38 

3.55 

29 

8.5 

30 

3  5S 

31 

3.5 

BIO  GRANDE  NEAR  ROMA,  TEX. 

Location.— Near  Roma  and  about  775  miles  below  El  Pftso,  Tex. 

Records  available.— August  14,  1900,  to  December  31,  1911,  except  March  and 

April,  1903. 
Ga^e. — An  inclined  rod  spiked  to  posts  and  trees. 
Channel. — Bottom  sandy  and  shifting.    Right  bank,  an  alluvial  deposit  covered 

with  mesquite  brush  and  subject  to  overflow  for  the  width  of  250  feet  back  from 

the  stream;  left  bank  is  of  hard  material  and  is  above  flood  level. 
Discharge  measurementB. — ^Made  from  cable. 
Cooperation. — Station  established  and  operated  by  the  Mexican  section  of  the 

International  Boundary  Commission, 
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Di9charge  meaaurements  of  Rio  Grande  near  Ronuif  Tex.y  in  1911. 
[By  H.  P.  Ouem.] 


Date. 


Jan.  2... 
Jan.  6... 
Jan.  10. 
Jan.  14. 
Jan.  18. 
Jan.  22. 
Jan.  26. 
Jan.  30. 
Feb.  2., 
Feb.  6.. 
Feb.  10. 
Feb.  14, 
Feb.  18. 
Feb.  20. 
Feb.  23. 
Feb.  28, 
Mar.  2.. 
Mar.  6.. 
Mar.  10. 
Mar.  14. 
Mar.  18. 
Mar.  22. 
Mar.  24. 
Mar.  30. 
Apr.  2.. 
Apr.  6.. 
Apr.  10, 
Apr.  14. 
Apr.  18. 
Aor.  22. 
May  3.. 
May  8.. 
May  12. 
May  16. 
May  19. 
June  2. . 
June  6. . 
June  10. 
June  14. 
June  18. 
June  22. 
June  26. 


Gam 

Dis- 

tei2&t. 

charge 

Feet, 

Sec-fee 

1,67» 

3.0 

3.0 

1,677 

2.9 

1,489 

2.9 

1,476 

2.9 

1,478 

2.7 

1,313 

2.7 

1,320 

2.7 

1,809 

2.6 

1,239 

2.6 

I'-qe 

2.6 

36 

2.7 

05 

2.6 

35 

4.0 

43 

6.0 

89 

3.6 

40 

8.4 

97 

8.0 

80 

3.0 

68 

2.9 

63 

3.6 

43 

2.9 

54 

4.8 

61 

3.8 

10 

3.4 

04 

6.1 

„,JJ6 

4.6 

8,690 

8.8 

3,681 

3.0 

1,598 

2.9 

1,464 

4.6 

4,395 

3.6 

3,346 

2.8 

1,651 

3.1 

1,841 

10.7 

33,537 

7.0 

14,058 

5.6 

6,526 

4.3 

8,123 

3.8 

3,683 

5.9 

7,658 

6.0 

5,474 

5.6 

4,431 

June  au. 
July  4.. 
July  8.. 
July  12. 
July  17. 
July  21 . 
July  35. 
July  39. 
Aug.  3.. 
Aug.  7.. 
Aug.  11. 
Aug.  15. 
Aug.  19. 
Septl.. 
Sept.  6.. 
Sept.  9.. 
Sept.  13. 
Sept.  18. 
Sept.  34 
Sept.  26. 
Sept  30 
Oct.  4... 
Oct.  8... 
Oct.  10.. 
Oct.  14. 
Oct.  18.. 
Oct.  32.. 
Oct.  36. 
Oct.  80. 
Nov.  8. . 
Nov.  8.. 
Nov.  13. 
Nov.  18. 
Nov.  34. 
Nov.  38. 
Dec  3.. 
Dec.  6.. 
Dec.  12. 
Dec.  16. 
Dec.  30. 
Dec  37. 


0.4 

5.0 
5.1 
5.6 
7.4 
6.4 
7.3 
7.5 
7.0 
7.3 
6.1 
5.3 
4.9 
6.6 
4.9 
5.4 
6.8 
5.9 
5.1 
4.9 
4.6 
4.8 

31.6 
6.6 

14.5 
6.4 
6.9 
6.4 
6.1 
7.5 
6.8 
6.1 
5.3 
5.1 
4.6 
4.3 
4.3 
4.1 
4.0 
8.8 
3.7 


4,  !»/ 

8,900 
8,957 
4,607 
13,340 
9,340 
13,331 
13,704 
11,631 
13,317 
8,600 
4,978 
8,684 
0,746 
3,664 
5,636 
9,160 
8,464 
4,431 
4,150 
8,701 
4,008 
77,571 
5,077 
43,551 
8,386 
8,306 
7,006 
6,608 
10,170 
7,850 
6,430 
4,580 
4,319 
3,451 
2,025 
2,763 
2,571 
2,416 
3,153 
3,022 


DaUy  gage  height,  in  feet,  of  Rio  Grande  near  Roma,  Tex.,  for  1911, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 
2.9 
2.9 
2.9 
2.9 

3.9 

3.9 

3.9 

3.85 

2.8 

3.8 
3.7 
3.7 
3.7 
3.7 

3.6 
3.6 
3.6 
3.6 
3.7 

3.65 
3.6 
3.6 
3.6 
3.6 

3.6 
3.6 
3.66 
3.66 
3.55 

3.6 
3.5 
3.6 
3.6 
3.6 

3.45 
3.35 
3.3 
3.16 
3.1 

3.06 
3.0 
3.0 
3.0 
3.9 

3.9 
3.96 
3.9 
3.8 
3.75 

3.7 
3.6 
3.6 
3.6 
3.45 

3.3 

3.3 

3.06 

3.0 

3.35 

5.15 
6.15 
5.75 
5.06 
4.4 

4.05 

3.9 

3.85 

3.7 

3.45 

3.15 
3.0 
3.0 
3.9 
3.9 

3.3 
3.75 
4.46 
4.3 
3.85 

4.35 
4.05 
3.56 
3.26 
3.06 

2.96 

2.8 

4.95 

6.4 

4.6 

3.3 
2.76 
3.45 
10.5 
7.45 

6.4 

6.55 

6.55 

6.06 

5.6 

5.4 
5.46 
4.75 
4.66 
4.3 

4.0 
3.8 
3.8 
3.8 
3.8 

3.9 
4.06 
5.45 
7.6 
7.35 

5.3 

5.3 

5.36 

5.3 

5.5 

5.3 

5.15 

6.0 

6.35 

5.06 

4.9 
6.6 
5.9 
6.7 
6.66 

6.85 
7.3 
7.35 
6.65 
fl.5 

6.3 

6.7 

7.15 

7.0 

7.1 

7.4 

7.3 

7.4 

7.36 

6.5 

6.3 
5.8 
5.65 
5.65 
5.4 

6.3 

6.15 

6.05 

4.96 

4.0 

6.65 

6.5 

6.8 

6.46 

5.1 

4.5 

4.7 

5.66 

6.46 

6.75 

6.46 

6.86 

6.46 

6.3 

6.06 

5.8 
5.6 
6.86 
6.16 
6.7 

4.5 

5.1 

6.15 

4.0 

4.7 

4.5 
4.85 
30.3 
8.35 
6.8 

5.75 
6.7 
6.4 
10.0 
13.45 

7.0 
6.0 
6.35 
6.65 
6.0 

6.35 
6.7 
7.35 
7.7 
6.35 

5.66 
6.15 
6.75 
6.56 
6.4 

6.66 
6.76 
6.3 
6.65 
6.36 

5.35 

5.3 

5.25 

5.3 

5.4 

4.3 

2 

4.3 

3 

4.3 

4 

4.3 

5 

4.3 

6 

4.3 

7 

4.3 

« 

4.3 

9            

4.15 

10 

4.1 

11 

4.1 

12               

4.1 

13 

4.1 

14 

4.1 

15                

4.0 

16.     .           

4.0 

17 

4.0 

IS 

4.0 

19                  .     . 

3.85 

20 

3.75 
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Daily  gage  height,  in  feel,  of  Rio  Grande  near  Roma,  Tex.,  for  1911 — Gontinued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

21 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 
2.7 
2.65 

5.3 

4.5 

5.35 

4.7 

4.15 

3.05 
3.75 
3.6 

2.4 

2.4 

3.0 

4.65 

4.26 

3.85 
4.2 
4.06 
3.9 
3.7 
3.45 

3.0 
2.96 
2.9 
2.9 
4.35 

4.05 

3.86 

3.5 

3.35 

3.25 

6.4 

6.8 

6.06 

5.55 

5.35 

5.45 
5.65 
5.75 
5.65 
5.55 
5.8 

6.4 
6.4 
5.7 
5.5 
5.4 

5.7 

6.96 

6.75 

6.65 

5.45 

6.4 

6.35 

6.45 

7.25 

7.35 

8.4 

8.0 

7.75 

7.6 

7.3 

7.0 

4.76 

4.7 

4.6 

4.35 

4.06 

3.85 
8.65 
3.56 
3.6 
4.2 
6.55 

5.6 

5.7 

5.45 

5.05 

4.95 

4.85 
5.05 
4.85 
4.75 
4.6 

6.66 

6.9 

6.65 

6.5 

6.35 

6.35 

6.36 

6.45 

6.4 

6.15 

6.06 

5.35 

5.2 

5.1 

5.05 

4.95 

4.75 
4.65 
4.6 
4.5 
4.4 

3.7 

22 

3.7 

23 

3.S5 

24 

3.9i5 

35 

3.05 

26 

3.S5 

27 

3.7 

28 

3  7 

29 

3.7 

30 , 

31 * 

3.7 
3.7 

BIO  GBANDE  NEAR  BBOWNSVILLE,  TEX. 

Location. — About  a  mile  above  Brownsville,  Tex.,  and  opposite  Matamoroe,  Tamaul- 
ipas,  Mexico;  about  900  miles  below  £1  Paso. 

Beoords  available. — April  29,  1900,  to  December  31,  1911,  except  ^larch  and 
April,  1903. 

Gage. — Vertical  rod,  fastened  to  fender  pile  on  right  bank. 

Channel. — Bed  is  sandy  and  shifting;  both  banks  are  alluvial  deposits  and  are  inun- 
dated by  extreme  floods  only;  right  bank  is  protected  by  piling. 

Diacharge  measurements. — Made  from  cable. 

Cooperation. — Station  established  and  operated  by  the  Mexican  section  of  the 
International  Boundary  Commission. 

Between  Roma  and  Brownsville  there  are  many  lagoons  (old  river  beds)  into  which 
the  river  water  flows  during  moderate  floods,  and  a  large  area  is  overflowed  deeply 
by  the  higher  floods.  Much  of  this  water  returns  slowly  to  the  river  as  the  flood  sub- 
sides, so  that  the  flow  passes  Brownsville  more  uniformly  than  it  passes  Roma.  Large 
quantities  of  water  also  leave  the  river  entirely,  reaching  the  Gulf  of  Mexico  through 
channels  remote  from  the  Rio  Grande.  Local  run-off,  however,  keeps  the  total  dis- 
charge at  Brownsville  well  up  toward  the  combined  flow  of  the  San  Juan  and  the 
Rio  Grande  at  Roma. 

Discharge  measuremenls  of  Rio  Grande  near  Brwonsville,  Tex.,  in  1911, 
[By  P.  Ouem.] 


Date. 


Jan.  2.. 
Jan.  6.. 
Jan. 10. 
Jan.  14. 
Jan.  18. 
Jan.  22. 
Jan.  26. 
Jan. 30. 
Feb.  3. 
Feb.  7. 
Feb.  11 
Feb.  15 
Feb.  19 
Feb.  2:? 
Feb.  27 
Mar.  3. 
Mar.  7. 
Mar.  11 
Mar.  15 
Mar.  19 
Mar.  23 
Mar.  27 


heigR. 

Dis- 
charge. 

Feet. 

Sec.-fl. 

1.8 

2,141 

1.3 

1,758 

1.4 

1,902 

1.5 

2,024 

1.3 

1,804 

1.1 

1,687 

1.2 

i,n4 

1.1 

1,678 

.6 

1,470 

.4 

1,357 

.5 

1,425 

.3 

1,311 

.6 

1,461 

1.4 

1,934 

3.0 

3,133 

1.6 

2,022 

1.2 

1,749 

.4 

1,366 

.5 

1,399 

.6 

1,462 

-  .3 

1,042 

2.4 

2,341 

Mar.  31 
Apr.  3., 
Apr.  7. 
Apr.  11. 
Apr.  16 
Apr.  19 
Apr.  23 
Apr.  27 
May  2.. 
May  6.. 
May  10. 
May  14. 
May  18. 
May  22. 
May  26. 
May  30. 
June  3., 
June?. 
June  11. 
June  16, 
June  19. 
Jao923t 


4.2 

3,669 

4.0 

3,503 

1.9 

2,520 

6.3 

6,120 

2.2 

2,623 

1.3 

2,2«9 

1.1 

2,156 

1.5 

2,437 

6.4 

6,247 

4.1 

3,596 

3.8 

3,179 

3.6 

2,«9 

6.0 

6,599 

9.6 

15.445 

6.7 

6.6Q 

6.1 

6.M5 

6.4 

6,234 

6.2 

6,734 

3.6 

2,951 

2.1 

2,538 

L8 

2,432 

6.0 

7,m 
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Diseharge  measurements  of  Rio  Qrojide  near  Brovmtmlle,  Tex,,  in  iP//— Continued. 


Date. 


June  27. 
June  30. 
July  3.. 
July?.. 
Jolyll. 
July  15. 
July  19. 
July  23. 
July  27. 
July  30. 
Aug.  3.. 
Aug.  7.. 
Aug.  11. 
Aug.  15. 
Aug.  19. 
Aug.  23. 
Aug.  27. 
Aug.  31. 
Sept.  3. 
Sept.  7. 
Sept  11 
Sept.  15 
Sept.  10 
Sq>t.23 


bfij^t. 

Dis- 
charge. 

Feet, 

5«.^. 

4.5 

3,872 

4.3 

3,813 

4.5 

3,913 

4.0 

3,488 

3.7 

3,034 

3.4 

2,830 

8.3 

10,204 

6.3 

7,396 

8.6 

10,476 

8.9 

12,746 

7.1 

7,681 

8.8 

13,089 

8.3 

9,660 

5.7 

6,645 

4.7 

4,192 

3.5 

8,411 

3.2 

3,623 

1.7 

1,991 

6.2 

7,177 

8.9 

3,926 

5.4 

6,794 

6.6 

7,737 

6.6 

6,045 

5.0 

5.142 

Date. 


Sept.  27 
Sept.  ao 
Oct.  3.. 
Oct.  7. . 
Oct.  11. 
Oct.  15. 
Oct.  20. 
Oct.  24. 
Oct.  28. 
Oct.  31. 
Nov.  4.. 
Nov.  8.. 
Nov.  12. 
Nov.  16. 
Nov.  20. 
Nov.  24. 
Nov.  28. 
Dec.  1.. 
Dec.  5.. 
Dec.  9.. 
Dec.  17. 
Dec.  21. 
Dec.  26. 
Dec.  29. 


Daily  gage  height^  in  feet,  of  Rio  Grande  near  Brovrnwille,  Tex.,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.65 

1.8 

1.65 

1.55 

1.45 

1.35 

1.3 

1.3 

1.4 

1.4 

1.4 
1,3 
1.4 
1.5 
1.5 

1.5 
1.4 
1.3 
1.2 
1.2 

1.1 
1.1 
1.2 
1.2 
1.2 

1.15 
1.0 
.9 
1.1 
1.1 
1.0 

0.9 
.75 
.55 
.5 
.5 

.5 
.45 
.25 
.2 
.5 

.5 

.5 

.5 

.45 

.3 

.3 
.4 

.45 
.55 
.6 

.75 

.95 

1.35 

1.66 

2.55 

2.85 
3.05 
3.05 

2.4 

2.06 

1.56 

1.35 

1.4 

1.46 

1.25 

.75 

.5 

.4 

.4 

.5 

.6 

.75 

.55 

.1 
.0 
.2 
.8 
.2 

.1 

-  .2 

-  .3 

-  .1 
.3 

1.6 

2.5 

3.85 

4.4 

4.5 

4.25 

4.4 

4.7 
3.9 
2.85 
2.3 

2.0 
1.9 
1.75 
2.25 
4.85 

5.35 

4.3 

3.5 

3.15 

2.3 

2.1 

2.05 

1.5 

1.28 

1.2 

.05 
.95 
1.1 
1.2 
1.3 

1.35 
1.45 
1.7 
5.8 
6.95 

6.2 

5.86 

5.1 

4.65 

4.25 

4.0 

3.75 

3.55 

3.5 

3.9 

4.3 

4.3 

4.15 

3.75 

3.35 

4.0 

5.45 

4.85 

4.55 

5.25 

10.2 
9.7 
7.65 
7.4 
6.25 

5.55 

5.15 

5.0 

5.1 

6.1 

5.1 

5.0 

4.96 

5.3 

5.9 

6.25 

5.95 

5.45 

4.7 

4.25 

3.95 

3.5 

3.1 

2.8 

2.55 

2.05 

1.85 

1.7 

1.7 

1.8 

1.85 

4.05 
6.55 
6.15 
5.45 
5.15 

5.0 
4.5 
4.5 
4.35 
4.35 

4.6 
4.6 
4.6 
4.4 
4.25 

4.05 

3.95 

3.9 

4.15 

3.95 

3.75 

3.55 

3.25 

3.1 

3.25 

5.4 

6.25 

6.45 

7.86 

8.1 

7.2 

6.5 

6.3 

6.35 

6.4 

7.2 

8.7 

9.15 

9.7 

8.8 

7.9 

7.8 
7.7 
7.1 
7.5 
8.15 

8.4 

8.65 

8.75 

8.7 

8.65 

8.2 
7.35 
6.65 
0.3 
5.8 

5.35 
5.0 
4.0 

4.75 
4.65 

4.4 
4.0 
3.6 
3.4 
3.2 

3.3 
3.2 
2.6 
2.2 
1.85 
1.7 

1.7 
3.2 
6.4 
6.65 
5.55 

4.9 

4.3 

3.9 

3.95 

4.05 

6.1 
6.0 
6.4 
6.6 
6.65 

6.45 
6.25 
6.0 
5.6 
5.2 

5.25 
5.25 
4.0 
4.2 
4.15 

3.95 

3.75 

3.5 

3.35 

3.2 

3.15 
3.05 
2.95 
2.8 
3.0 

3.2 
3.1 
3.1 
8.25 
13.3 

11.5 
7.85 
5.85 
5.1 
5.65 

13.15 
13.35 
8.75 
6.05 
6.75 

0.9 
7.3 
7.8 
7.9 
7.95 

7.8 
7.7 
7.4 
7.3 
7.2 
7.05 

6.85 
6.35 
6.45 
8.2 
11.5 

10.1 
7.85 
6.7 
6.25 
7.05 

8.0 
7.95 
7.2 
6.6 
6.35 

5.95 
5.75 
5.6 
5.45 
5.15 

4.95 

4.7 

4.75 

4.95 

4.9 

4.75 
4.G5 
4.45 
4.25 
3.95 

3.8 

2 

3.75 

3 

3.7 

4 

3.6 

6 

3.55 

6 

3.35 

7 

3.2 

8 

3.25 

9 

3.3 

10 

3.3 

11 

3.3 

12 

3.3 

13 

3.3 

14 

3.3 

15 

3.3 

16 

3.3 

17 

3.1 

18 

19 

3.0 
2.05 

20 

2.9 

21 

2.9 

22 

2.75 

23 

2.55 

24 

2.5 

35 

2.85 

26 

3.1 

27 

2.06 

28 

2.8 

29 

2.7 

30 

2.7 

31 

2.7 

80T7TH  FOBK  OF  RIO  GBANBE  AT  SOtTTH  FOBK,  COLO. 

Loeation. — At  highway  bridge  half  a  mile  west  of  South  Fork  station,  in  sec.  34, 
T.  40 N.,  R.  3  £.  No  tributarieB  between  the  station  and  the  mouth  and  none  for 
several  miles  above. 

Keooxds  available.— August  9,  1910,  to  December  31,  1911.  Also  a  number  of 
discharge  measurements  made  in  1909  by  the  United  States  Geological  Survey. 
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SURFACE  WATER  SUPPLY,  1911,  PART  Vm. 


Drainage  area.— 216  square  miles  (State  engineer's  report). 

Qag«. — Inclined  staff.    The  original  gage  was  washed  out  by  flood  October  5, 1911, 

and  was  replaced  October  16  by  a  new  gage  at  a  different  datum. 
Chaxmel. — Shifting  during  high  water  but  fairly  permanent  at  other  times. 
Discharge  measurements.— Made  from  bridge. 
Winter  flow. — Ice  causes  backwater  during  the  winter  months. 
Diveraions. — Little  if  any  water  is  diverted  above  the  station,  and  therefore  the 

records  represent  the  natural  run-off. 
Cooperation. — Records  furnished  by  the  State  engineer,  by  whom  the  station  is 

maintained. 

DiKharge  jneawremenU  of  SoiUh  Fork  of  Rio  Grande  at  South  Fork,  Colo.,  in  1911. 


Date. 

Hydxogrepber. 

he^ 

Dis- 
charge. 

Jan.  ao> 

n.  H  TinMrm                                                      

Feet. 

Seeded. 
37 

Feb.  a&> 

Clayton  and  Turner , , 

2.00 
1.85 
2.00 
2.58 
3.78 
2.50 
1.07 
»2.40 
M.02 

34 

Mar.  30 

B,  6.  Clayton ■*  

139 

Adt.  30 
Apr.  au 

.....do...'. 

37S 

do    

309 

lone    3 

do 

1,100 

July  18 
Sept.  10 
OA.  16 

do    

391 

do 

110 

do 

272 

Nov.  10 

do 

lis 

a  loe  oondlUons.  f>  Gage  heights  Iram  gage  to  a  new  datum. 

Daily  ffoge  height,  in  feet,  of  South  Fork  of  Rio  Grande  at  South  Fork,  Colo.,  for  1911. 

[Leila  Singles,  obserrer.] 


Day. 


Jan. 


Feb. 


liar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
1.95 
l.tf 

i.e 

1.9 
1.9 
1.9 
1.9 

1.9 
2.0 
2.3 
2.5 
2.0 

2.6 
2.65 
2.85 
3.0 
3.35 

3.5 
3.5 
3.55 

3.6 
3.6 
3.6 


1 

2 

8 

4 

6 

6 

7 

8 

0 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

28 

f7 

28 

20 

ao 

81 


2.0 
2.0 
2.0 
2.1 
2.15 

2.2 
2.26 
2.25 
2.25 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.25 
2.25 
2.25 
2.25 
2.25 

2.25 
2.25 
2.25 
2.25 
2.26 

2.25 
2.26 
2.25 
2.25 
2.25 
2.26 


2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 


2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.3 

2.3 

2.26 

2.2 

2.2 

2.2 

2.2 

2.2 

2.15 

2.1 

2.0 

1.76 

1.06 

1.6 

1.6 

1.6 

1.6 

1.6 

1.66 

1.86 

1.0 

2.1 


1.8 
1.76 
2.0 
2.0 
2.0 

1.0 

2.16 

2.0 

2.0 

1.0 

1.7 

1.96 

1.9 

1.9 

1.9 

2.0 

2.1 

2.36 

2.0 

2.25 

2.4 

2.35 

2.66 

2.6 

2.66 

2.7 

2.6 

2.75 

3.16 

2.8 


2.9 
2.7 
2.7 
3.0 
3.7 

3.6 

3.46 

3.6 

3.3 

3.7 

3.46 
3.6 
3.46 
3.5 
3.6 

3.3 

3.3 

3.36 

3.4 

3.3 

3.0 
3.1 
3.5 
3.4 
3.0 

3.66 
3.65 
3.65 
8.6 
3.6 
3.6 


3.86 

3.9 

3.86 

3.9 

4.06 

4.26 
4.4 

4.65 

4.85 
4.35 

4.75 
4.66 
4.66 
4.25 
3.6 

3.65 

3.5 

3.5 

3.7 

3.66 

3.65 

8.75 

8.6 

3.6 

3.46 

3.6 

8.4 

3.26 

3.16 

8.6 


3.8 
3.65 
4.4 
4.35 
3.85 

3.4 

3.6 

3.16 

3.3 

3.1 

2.0 

3.1 

3.36 

3.25 

3.4 

3.15 

3.1 

2.75 

2.76 

2.76 

2.7 
2.7 
2.7 
2.8 
2.7 

2.6 
2.6 
2.66 
2.46 
2.46 
2.8 


2.2 

2.2 

2.3 

2.16 

2.1 

1.95 

1.9 

1.9 

1.9 

1.9 

1.8 

1.7 

1.75 

1.9 

1.7 

1.6 

1.66 

1.66 

1.65 

1.65 

2.46 
2.4 
2.15 
2.05 
1.96 

1.8 

1.76 

1.86 

1.96 

1.96 

2.0 


1.95 
1.85 
1.96 
1.86 
1.75 

1.8 
1.75 
1.75 
1.65 
1.65 

1.65 
1.65 
1.65 
1.6 
1.6 

1.66 

1.6 

1.6 

2.26 

2.16 

2.0 

1.96 

1.86 

1.6 

1.6 

2.06 

2.4 

2.25 

2.1 

1.8 


3.0 
2.8 
2.25 
2.3 


2.4 
2.4 
2.3 
2.3 
2.3 

2.2 
2.2 
2.2 
2.1 
2.1 

2.1 

2.06 

2.06 

2.0 

2.0 

2L0 


2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.05 
2.05 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 


Non.--Oage  was  washed  oat  Oct.  6;  gago  heights  Oct.  16  to  Deo.  81  read  on  new  gage  the  datum  of 
whieh  dlftiMMn  that  of  tha  ortgiatl  gftga.  Oagaheighta  affeoted  by  prtitnos  of  Sot  JiO  to  Mar.  tt  ifid 


9w.  17  to  II. 
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DaUy  ditcharge,  in  tecond-fiet,  of  South  Fork  of  Rio  Orande  at  South  Fork,  Colo.,  for 

1911. 


Day. 

Mar. 

Apr. 

May. 

June. 

JiUy 

Aug. 

Sept 

Oct. 

NOY. 

Dec. 

I 

134 
123 
182 
182 
182 

167 
225 
182 
182 
157 

112 
170 
157 
157 
157 

182 
210 
290 
182 
266 

307 
290 
408 
386 
408 

430 
386 
454 

670 

477 



628 
430 
430 
582 
1,062 

977 
869 
977 
766 
1,052 

869 
906 
869 
906 
977 

765 
766 
799 
883 
766 

582 
640 
906 

833 
582 

941 
941 
1,014 
977 
906 
906 

1,166 
1206 
1,166 
1206 
i;326 

1,402 
1,621 
1,754 
2029 
1,578 

1,987 

14B2 
977 

941 
906 

905 
1,062 
1,014 

941 

977 
906 
869 

906 
883 
733 
670 
977 

1,127 
1  014 
1,621 
1,578 
1,166 

833 
977 
670 
765 
640 

528 
640 
799 
733 
833 

670 
640 
464 
464 
464 

430 
430 
430 
477 
490 

386 
386 
366 
326 
326 
272 

240 
240 
272 
225 
210 

170 
157 
157 
157 
157 

134 
112 
123 
157 
112 

92 
,     102 

84 
102 
102 

326 
307 
226 
196 
170 

134 
123 
146 
170 
170 
182 

170 
145 
170 
145 
123 

134 
123 
123 
102 
102 

102 
102 
102 
92 
92 

84 

92 
92 

256 
226 

182 
170 
145 
75 
92 

196 
307 
256 
210 
134 

582 
477 
256 
272 

272 
272 
230 
230 
230 

200 
200 
200 
170 
170, 

170 
155 
156 
140 
140 
140 

140 
140 
140 
140 
140 

140 
165 
155 
140 
140 

140 
140 
140 
140 
140 

140 
140 
140 
140 
140 

140 
140 
140 
140 
140 

140 
140 
140 
140 
140 

140 

2 

140 

3 

140 

4 

140 

5 

140 

6 

140 

7 

140 

8 

140 

9 

130 

10 

130 

11 

130 

12 

116 

13 

116 

14 

116 

15 

116 

16 

116 

17 

18 

M 

20 

21 

22 

23 

92 

02 
02 

75 
02 
102 
146 
157 
210 

24 

25 

26 

27 

28 

29 

30 

31 

Monthly  dUeharge  of  South  Fork  of  Rio  Orande  at  South  Fork,  Colo.,  for  1911, 
{Drainage  area,  216  square  miles.] 


Discharge  in  second-feet. 

Run-off. 

Hirrt'* 

Minimum. 

Mean. 

Per 
square 
mile. 

Depth  in 

incneson 

drainage 

area. 

Total  in 
acre4eet. 

Accu- 
racy. 

Ivmary.. 

36.2 
33.3 
65.1 

260 

817 
1,210 

673 

160 

145 

233 

141 

106 

0.168 
.154 
.301 

1.20 

3.78 
5.60 
3.12 
.782 
.671 

1.06 
.653 
.491 

0.19 

.16 

.35 

1.34 

4.36 

6.25 

3.60 

.90 

.75 

.80 

.78 

.57 

2,230 

1,850 

4,000 

15,500 

50,300 

71,900 

41,400 

10,400 

8,610 

9,240 

8,390 

6,540 

C. 

FebroSf 

C. 

mmS!^:;::::::::::::::::: 

210 

670 

1,060 

2030 

1620 

326 

307 

C. 

April 

112 
490 
670 
272 

84 
75 

A. 

May^ 

A. 

jmt:::::: :::::::::::;:: 

A. 

July 

A. 

Augurt 

A. 

September 

A. 

October  (20  days).. 

A. 

November 

U6 
140 

140 

A. 

December 

B. 

Ttaepariode 

230,000 

Non.~DiMsharge  estimated  Jan.  1  to  Mar.  22,  and  Dec.  17-31.    Mean  discharge.  Mar.  1-22,  estimated, 
44  secoQd-feet;  mean  discharge  Dec.  17-31,  estimated,  81  seoond-ieet. 

SAatJAGHB  CBEBK  NEAB  SAatJAGHB,  COLO. 

Location. — At  the  dam  site  of  the  Stark-Hagadom  Irrigation  Co.,  9  miles  above 
Saguache.  Ford  Gxeek,  the  nearest  important  tributary,  enteis  some  distance 
below. 

&ecordft  available.— August  7, 1910,  to  November  30|  1911. 
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feUWACJfi  WATEft  6UI>PLV,  Ml,  PA^t  Vm. 


Drainage  area. — 595  equare  miles  (State  engineer  s  report;. 

Gage. — An  automatic  recording  gage. 

Chaiinel. — Shifting. 

Discharge  measurements. — ^Made  from  footbridge  during  high  water,  and  by 

wading  at  ordinary  etages. 
Winter  flow. — Ice  causes  backwater  during  the  winter  months. 
Diversions. — ^There  are  court  decrees  for  diversions  of  47  second-feet  from  Saguache 

River  and  29  second-feet  from  tributaries  entering  above.    Below  the  statbn 

there  are  decrees  for  diversions  of  364  second-feet  from  Saguache  River  and  278 

second-feet  from  tributaries  entering  below. 
Corporation. — Records  are  furnished  by  the  State  engineer  through  the  courtesy  of 

the  Stark-Hagadom  Irrigation  Co. 

Discharge  measurements  of  Saguache  Creek  near  Saguache^  Colo.,  in  1911. 


Date. 


Hydiographer. 


Dis- 
cfaafs*. 


Mar. 

30 

May 

1 

30 

July 

30 

Sept. 

11 

Oct. 

11 

B.  S.  Clayton.. 

do 

....do 

....do 

....do 

....do 


Fttt. 

aso 

.75 
1.27 
1.52 

.74 
1.04 


See.-fed. 
9 

n 
1» 

6» 
1» 


Daily  gage  height^  in  feet  ^  ofSaguache^  Creek  near  Saguache ,  Colo.,  for  1911, 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Auk. 

Sept. 

Oct. 

Nov. 

1 

1.8 
2.45 
1.9 
1.65 
1.05 

2.05 

1.9 

1.86 

2.1 

2.3 

2.3 
2.0 
1.6 
1.3 
.85 

.86 
.7 
.7 
.7 

.7 

.75 
.8 
.76 
.75 
.7 

.6 
.5 
.5 
.6 
.6 
.65 

0.75 
.85 
.90 
.75 
,76 

.65 

.6 

.6 

.5 

.5 

.45 

.45 

.4 

.36 

.4 

.6 

.65 

.65 

.7 

.8 

.85 
.95 

1.0 

1.0 
.86 

.85 
.95 

1.0 

1.0 
.9 

0.85 
.85 
.85 
.0 

1.05 

1.15 

1.25 

1.3 

1.4 

1.35 

1.25 

1.2 

1.2 

1.1 

1.15 

1.15 

1.1 

1.1 

1.2 

1.15 

1.1 
1.2 
1.2 
1.3 
1.35 

1.4 
1.4 
1.35 
1.36 
1.35 
1.4 

1.6 
1.6 
1.55 
1.65 
1.6 

1.65 

1.65 

1.7 

1.75 

1.8 

1.7 

1.6 

1.6 

1.55 

1.7 

1.7 
1.65 
1.7 
1.65 
1.65 

1.65 

1.9 

1.7 

1.55 

1.5 

1.4 

1.35 

1.3 

1.85 

1.36 

1.5 

1.85 

2.2 

2.0 

1.65 

1.65 
1.85 
1.0 
1.66 
1.5 

1.45 

1.55 

1.5 

1.65 

1.6 

1.55 

1.35 

1.5 

1.8 

1.8 

1.85 

1.85 

1.7 

1.66 

1.65 

1.8 
1.9 
1.7 
1.55 
1.55 
1.5 

1.5 

1.4 

1.35 

1.25 

1.25 

1.15 
1.1 
1.1 
1.1 

1.1 

1.1 

1.05 

1.2 

1.15 

1.15 

1.0 
1.0 
1.05 
1.0 
1.0 

1.0 
1.35 
1.7 
1.35 
1.15 

1.15 

1.15 

1.1 

1.06 

1.0 

1.0 

1.06 
1.0 
1.0 
1.0 
1.0 

1.0 
.85 
.8 
-    .85 
.8 

.76 

.7 

.65 

.65 

.5 

.4 

.36 
.3 
.3 
.3 

.3 
.4 

.65 
.66 
.65 

.65 
.65 
.66 
.66 
.7 

a90 

.95 

.9 

1.0 

1.2 

1.4 
1.3 
1.06 
1.0 
1.06 

1.0 
.9 
1.06 
1.0 
1.0 

.95 

.95 

.75 

.7 

.76 

.8 
.8 
.85 
.85 
.85 

.86 

.85 

.86 

.8 

.8 

.7 

aGS 

2 

.6 

3     

.55 

4 

.55 

6 

.6 

6 

.6 

7 

.55 

8 

.55 

9 

.55 

10 

.5 

11 

.6 

12 

.5 

13 

14 

.65 

16 

.8 

16 

.65 

17 

.9 

18 

19 , 

.9 
1.0 

20 

1.Q& 

21 

1.0 

22 

.95 

23 • 

.9 

24 

.85 

25 

.85 

26 

.85 

27  

.8 

28 

.6 

29 

.65 

30 

.66 

31 

Note.— Qage  haights  affected  by  ice  Mar.  1  to  16  and  Not.  13  to  80. 
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DaHy  discharge^  in  seeomd-feet,  of  Saguache  Creek  near  Saguache,  Colo.,  for  1911. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

71 
86 
93 
71 
71 

68 

51 
51 
39 
39 

34 
34 
29 

24 
29 

51 
58 
58 
64 
78 

86 
101 
109 
109 

86 

86 
101 
109 
109 

98 

86 
86 
86 
98 
118 

135 
153 
162 
181 
172 

153 
144 
144 
126 
135 

135 
126 
126 
144 
135 

126 
144 
144 
162 
172 

181 
181 
172 
172 
172 
181 

220 
220 
209 
209 
218 

227 
227 
237 
246 
256 

236 
217 
217 
206 
235 

235 
225 
234 
224 
224 

224 
283 
233 
204 
194 

175 
165 
156 
165 
165 

192 
260 
329 
290 
220 

220 
259 
269 
219 
191 

182 
200 
190 
217 
206 

197 
160 
189 
246 
246 

265 
255 
226 
216 
216 

244 
264 
224 
196 
196 
186 

186 
168 
159 
140 
140 

124 
116 
116 
116 
117 

117 
109 
135 
127 
127 

102 
102 
111 
103 
103 

104 
166 
233 
167 
130 

130 
131 
122 
114 
106 
106 

115 
167 
107 
106 
106 

108 

86 
78 
86 
78 

71 
64 
58 
58 
39 

29 
24 
20 
20 
20 

20 
29 
58 
58 
58 

58 
58 
58 
58 
64 

93 
101 

93 
109 
146 

185 
109 
125 
118 
129 

122 
105 
130 
122 
122 

113 
113 
81 
74 
81 

89 
89 
97 
97 
97 

97 
97 
97 
89 
89 
74 

66 

2 

60 

3 

53 

4 

53 

5 

60 

6 

60 

7 

53 

8 

53 

9 

53 

10 

48 

11        

60 

12 

48 

13 

14 

15 

16 

17 

64 
64 
64 
64 

71 
78 
71 
71 
64 

61 
39 
89 
51 
51 
68 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 



30...: :. 

31 

Monthly  discharge  ofSaguadie  Cruk  near  Saguache,  Colo.,  for  1911. 
[Drainage  area,  596  square  miles.] 


Discharge  in  seoond-feet. 

Run-off. 

Month. 

Minimum. 

Mean. 

Per 
square 
mile. 

Depth  in 

inches  on 

drainage 

area. 

Total  in 
acre-feet. 

Mwph 

78 
109 
181 
288 
329 
233 
115 
185 

66 

50.5 

09.3 
143 
216 
225 
130 

63.4 
108 

47.9 

0.100 
.116 
.240 
.363 
.378 
.218 
.107 
.182 
.080 

0.12 
.13 
.28 
.40 
.44 
.25 
.12 
.21 
.00 

3,660 
4,120 
8,790 

AdtII            

24 
86 
156 
160 
102 
20 
74 

fiay.:::::::::::::::::::::::::::::: 

June 

12,900 

July 

13,800 

August 

7,990 

fieptembar 

3,770 

October 

6,640 

NoTember  * . 

2,850 

64,520 

Nora.— Discharge  estimated  Mar.  1-16  and  Nov.  13-30  account  of  ice.    Mean  discharge  Mar.  1-16  esti- 
mated 59  seeond-fset.    Mean  discharge  Nov.  13-30  esthnated  43  seoond-fiaet. 

SAN  LUIS  CRBEK  AT  VILLA  GBOVE,  COLO. 

Location. — Opposite  Villa  Grove  post  office,  a  short  distance  below  the  mouth  of 
Kerber  Greek.  From  September  30,  1910,  to  October  10,  a  station  was  main- 
tained 5  miles  south  of  Villa  Grove,  about  sec.  5,  T.  45  N.,  R.  10  E.  The  recoids 
at  the  two  points  are  not  comparable  as  there  are  court  decrees  for  diversions  of 
33  second-feet  between  the  two  points. 

Records  available.-July  30, 1911,  to  November  30,  1911. 
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SUBFACE  WATER  SUPPLY,  1911,  PABT  Vm. 


Drainage  area.— 218  square  miles  (State  engineer's  report). 

Oage. — Vertical  staff.  • 

ChaxineL — Apparently  permanent. 

Diadiarge  measurements. — Made  from  footbridge. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months  and  the  recordB  are 
discontinued. 

Diversions. — ^There  are  court  decrees  for  diversions  from  San  Luis  Greek  of  31  second- 
feet  above  the  station,  and  114  second-feet  below. 

Cooperation. — Records  are  fumiahed  by  the  State  engineer,  by  whom  the  station 
is  maintained. 

Discharge  meaaiarements  of  San  Luis  Creek  at  Villa  Grove,  Colo,,  in  1911. 


Date. 

HydroBrapbar. 

bdS^t. 

Dis- 
chaige. 

July  28 
Sept.  11 
Oct.  11 

B.S.Clayton 

1.68 
1.22 
1.41 
1.22 

ko 

do 

11.4 

do 

34.0 

Nov.aOB 

do 

11.2 

o  Very  sUght  ioe  oonditions. 

Da!Uy  gage  height^  in  feet,  and  discharge  in  second-feet,  of  San  Luis  Creek  at  Villa  Grove, 

Colo.,  for  1911, 


[Oraoe 

Bhepard,  observer.] 

July. 

Augmt. 

September. 

October. 

November. 

Day. 

he£?t. 

Dis- 
obarge. 

Gage 

Dis- 
charge. 

A. 

Dli- 
chaige. 

neigbt. 

Dfe- 
obaige. 

l^^t. 

Db- 
cbaige. 

1 

1.5 

1.6 

1.56 

1.4 

1.4 

1.36 

1.3 

1.2 

1.1 

1,15 

1.15 

1.16 

1.2 

1.15 

1.1 

1.06 

1.1 

1.15 

1.1 

1.1 

1.1 

1.4 

1.5 

1.36 

1.4 

1.3 

1.3 

1.3 

1.26 

1.2 

1.2 

31 
31 
36 
23 
23 

20 
16 
10 
6 

8 

8 
8 
10 
8 
6 

4 
6 
8 
6 
6 

6 
23 
31 
20 
23 

16 
16 
16 
13 
10 
10 

1.16 

1.26 

1.26 

1.3 

1.3 

1.3 
1.26 
1.2 
1.26 
1.26 

1.26 
1.2 
1.2 
1.25 
1.3 

1.25 
1.2 
1.2 
1.2 
1.3 

1.26 
1.2 
1.2 
1.2 
1.2 

1.26 
1.3 
1.26 
1.3 
1.36 

8 
13 
13 
16 
16 

16 
13 
10 
13 
13 

13 
10 
10 
13 
16 

13 
10 
10 
10 
16 

13 
10 
10 
10 
10 

13 
16 
13 
16 
20 

1.4 
1.3 
1.3 
1.3 
2.0 

1.86 

1.6 

1.6 

1.45 

1.4 

1.4 
1.4 
1.4 
1.4 
1.35 

1.35 
1.35 
1.35 
1.35 
1.26 

1.16 
1.2 
1.2 
1.2 
1.3 

1.3 
1.2 
1.3 
1.3 
1.3 
1.3 

23 
16 
16 
16 
82 

66 
31 
31 
27 
23 

23 
23 
23 
23 
20 

20 
20 
20 
20 
13 

8 
10 
10 
10 
16 

16 
10 
16 
16 
16 
16 

1.2 
1.2 
1.2 
1.3 
1.3 

1.3 
1.2 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.2 
1.2 
1.2 
1.26 

1.25 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.15 
1.15 
LI 

10 

2 

10 

3 

10 

4 

16 

6 

16 

6 

16 

7 

10 

8 

16 

9 

16 

10 

16 

u 

16 

12 

16 

13 

16 

14 

16 

16 

16 

16 

16 

17 

10 

18 

10 

19 

10 

30 

13 

21 

13 

22 

10 

23 

10 

24 

10 

26 

10 

26 

10 

27 

10 

28 

8 

29.. 

8 

30 

1.65 
1.6 

46 
31 

6 

31 

» 
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Monthly  dUeharffe  of  San  Lui»  Creek  at  Villa  Orove,  Colo.,  for  1911. 


Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acr»4Bet). 

M^yimum 

Minimum. 

Mean. 

July  30-^1. 

46 
36 
20 
82 
16 

31 
4 
8 
8 
6 

38.0 
14.8 
12.8 
21.9 
12.3 

151 

August 

MM 

September 

760 

October 

1,340 

November 

734 

Tbe  period 

3,002 

KB&BBB  CBBBK  NBAB  VILLA  OBOVE,  COLO. 

Location.^6  miles  above  Villa  Qiove,  about  sec.  19,  T.  46  N.,  R.  9  £. 

Becorda  aTaaable.--October  17,  1911,  to  December  31,  1911. 

Draina^  area. — 80  square  miles.    (State  engineer's  report). 

CKi^. — ^Vortical  staff. 

OhaxineL — Records  not  sufficient  to  show. 

Diacharge  meaaoramenta.— Made  by  wading. 

Winter  flow. — Ice  causes  some  backwater  during  the  winter  months. 

Diveraioiia. — ^There  are  court  decrees  for  diversions  of  10  eecond-feet  from  Kerber 

Creek  above  the  station  and  46  second-feet  below. 
Cooperation. — Station  maintained  in  cooperation  with  the  State  engineer,  by  whom 

the  records  are  furnished. 

Duchargt  meamremintt  of  Kerber  Creek  near  ViUa  Orove,  Colo,,  in  1911. 


Date. 


HydroKrapher. 


Oaoe 
heiZt. 


Dis- 
charge. 


Oct.   17 
Nov.  20a 


B.S.Clayton. 
...do..: 


1>^. 
1.01 
1.10 


See.-ft. 
10.0 
11.6 


a  Ice  conditions. 

Iknly  gage  height,  in  feet,  of  Kerber  Creek  near  Villa  Grove,  Colo.,  for  1911. 
(Mrs.  Geo.  EUis,  observer.) 


Day. 

Oct 

Nov. 

Dec. 

Day. 

Oct. 

Nov. 

Dec. 

Day. 

Oct. 

Nov. 

Deo. 

1 

1*1 

1.3 
1.3 
1.4 
1.4 
1.4 

1.35 

1.8 

1.35 

1.4 

1.4 

11 

1.0 
1.06 
1.2 
1.3 
1.2 

1.2 
1.15 
1.2 
1.2 
1.2 

1.35 

21 

1*1 

1.2 

1.15 

1.1 

1.3 

1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

2     

12 

22 

3 

13 

23 

1.75 

4      

14 

24 

5 

15 

25 

6 

16 

26 

7      

17 

1.0 
1.0 
1.0 
1.05 

27 

1.86 

8                 .   - 

18 

28 

9          

10 

29 

10 

20 

30 

1.86 

*" 1 

31 

1.85 

• 

Note. — Gage  heighta  affected  by  presence  of  ice  Nov.  13  to  Dec.  31. 
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SUBFACE   WATER  SUPPLY,  1911,  PART  VHI. 


BIO  ALAMOSA  NSAB  MONTB  VISTA,  OOLO. 

Location.— In  the  Rio  Grande  National  Forest,  in  sec.  2,  T.  36  N.,  R.  5  £.»  28  miles 

southwest  of  Monte  Vista,  a  short  distance  below  the  mouth  of  French  Creek. 
Beoords  available.— September  30,  1911,  to  December  31,  1911. 
Drainage  area. — 96  square  miles  (measured  from  Hayden's  Atlas). 
Qage. — Vertical  staff. 
Ohannel. — Data  too  few  to  be  conclusive. 
Discharge  measurements.— Made  from  bridge  1  mile  above  gage  during  high 

water  and  by  wading  at  ordinary  stages. 
Winter  flow. — No  information  available. 
Diversions. — ^The  station  is  above  all  diversions  except  a  ditch  and  flume  used  for 

hydraulic  power  at  Terrace  Reservoir,"  which  takes  water  half  a  mile  above. 

There  are  court  decrees  for  diversions  of  1,700  second-feet  from  Rio  Alamosa 

below  the  station  and  410  second-feet  horn  tributaries  entering  below. 
Accuracy. — Owing  to  the  short  length  of  records  the  ttatimi  has  not  been  imted  and 

estimates  of  dischaige  are  not  available. 
Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

Discharge  meatwremenU  of  Rio  Alamosa  near  Monte  Vista,  Colo.,  in  1911. 


Date. 

HydTOBrapbttr. 

hd^t. 

Di9- 

coaiiBB. 

Sept.  29 

H.  B.  Waha . 

2.OT 
2.40 
.33 

^-ts?- 

Nov.  20 

do 

52. 2 

21 

do 

48.8 

Doiily  gage  height^  in  feet,  of  Rio  AlarnoM  near  Monte  Vista,  Colo.,  for  1911. 
[Geo.  FleiachmaD,  observer.] 


Day. 

Sept. 

Oct. 

Nov. 

Dec. 

2.25 
2.24 
2.24 
2.34 
2.22 

2.22 
2.22 
2.22 
2.21 
2.22 

3.20 
2.30 
2.20 

Day. 

Sept 

Oct. 

Nov. 

Dec 

1 

3.70 
3.50 
3.15 
3.20 
11.00 

5.00 

3.58 
2.56 
2.56 
2.50 
2.54 

2.54 
2.62 
2.47 
2.47 
2.45 

2.42 
2.42 
2.42 
2.40 
2.42 

16 

2.95 
2.96 
2.81 
2.79 
2.7« 

2.75 
2.74 
2.70 
2.09 
2.68 

2.65 
2.64 
2.63 
2.60 
2.58 
2.58 

2.46 
2.60 
2.60 
3.00 
2.40 

2.38 
8.36 
2.36 
2.39 
2.36 

2.39 
2.26 
2.39 
2.39 
3.38 

2.30 

2 

17 

2.30 

3 

18 

4 

19 

2.20 

5 

20 

6 

21 

2.20 

7 

22 

8 

23 

2.20 

9 

3.80 
3.S5 

3.40 
3.30 
3.18 
3.06 
3.00 

24 

2.00 

10 

26 

2^00 

11 

26 

12 

27 

2.10 

13 

28 

2.00 

14 

20 

2.50 
2.84 

15 

30 

3.00 

31 

2.00 

CONEJOS  BIVEB  NEAB  MOGOTB,  COLO. 

Location. — At  Jacob's  ranch,  in  sec.  15,  T.  33  N.,  R.  6  E.,  11  miles-above  Mogote. 
Nearest  important  tributary,  Elk  Creek,  enters  5  miles  above  the  station.  From 
September  1,  1899,  to  March  31,  1900,  and  from  April  17,  1903,  to  October  31, 
1905,  a  station  was  maintained  4  miles  below  the  present  one.  The  flow  at  the 
two  points  is  very  nearly  comparable,  as  there  are  no  important  intervening 
tributaries. 

Becorda  avaUable.— March  21, 1907,  to  October  5,  1911. 

2>rAinaB^  area.— -Not  measured. 
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Gage.— Chain;  datum  unchanged  since  ito  establishment  in  1907.  The  gage  waa 
waahed  away  by  a  flood  on  October  6,  1911,  and  has  not  been  replaced,  as  the 
flood  so  shifted  the  channel  that  a  new  station  will  have  to  be  selected. 

Channel. — Fairly  permanent. 

Discharge  measTxrementa. — Made  from  bridge  at  station. 

Winter  flow. — ^The  river  is  frozen  over  during  the  winter  months. 

Diveisioiis. — ^There  are  no  court  decrees  for  diversions  above,  but  below  the  station 
there  are  decrees  for  3,476  second-feet  from  the  Conejos  and  1,355  second-feet 
from  tributaries  eintering  below. 

Accuracy.— Conditions  are  favorable  for  accurate  results,  and  the  estimates  should 
be  reliable. 

Cooperation. — Maintained  in  cooperation  with  the  State  engineer. 

DimJuarge  rMemaremenU  of  Conejot  River  near  Mogote,  Colo.,  in  1911, 


Date. 

Hydrographer. 

heiS^t. 

Dis- 
charge. 

Jan.  21a 

O.  H.  Ruasell 

Fut. 

»0.30 

.50 

.43 

1.80 

2.60 

3.26 

.99 

^''t.O 

Feb.  24« 

Claytm ^n^  Tnnwr . . . x .  . . . .    ^^ ..  .    ^ ^ . ^ ^ 

31  0 

Mar.  26 

B.d.  Clayton 

83.0 

Apr.  25 
)iay  28 
July    2 
Sept  6 

do...' 

661 

..  .do 

1,670 

do 

do 

•  loe  oonditknis.  b  Oaga  height  taken  from  daily  gage-height  book. 

Daily  gage  height,  in  feet,  of  Contjoe  River  near  Mogote,  Colo.,  for  1911, 

(F.  Jacob,  observer.) 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

0.05 
.96 

1.0 
.06 
.8 

.8 
.7 
.8 
.8 
.8 

.76 
.8 
.8 
.76 
.9 

1.0 
1.0 
1.0 
1.16 
1.46 

1.55 

1.66 

1.7 

1.7 

1.75 

1.86 
2.0 
1.96 
2.0 
1.76 

l.«6 
1.7 
1.9 
2.0 
2.15 

2.46 
2.7 

2.8 
2.8 
2.7 

2.66 

2.4 

2.4 

2.3 

2.3 

2.4 
2.6 
2.6 
2.56 
2.5 

2.3 
2.2 
2.4 
2.6 
2.8 

2.8 
2.65 
2.6 
2.6 
2.7 
2.8 

2.9 
3.2 
3.2 
3.0 
3.1 

3.1 
3.1 
3.3 
3.6 
8.4 

3.3 

3.1 

3.0 

2.96 

3.9 

2.9 
2.8 
2.75 
2.8 
2.9 

2.95 
3.0 
2.9 
2.86 
2.7 

2.6 

2.4 

2.45 

2.5 

2.5 

2.7 
3.3 
2.86 
2.7 
2.7 

2.46 

3.4 

2.26 

2.16 

3.1 

3.0 
3.06 
2.2 
2.26 
2.1 

3.1 

3.1 

3.06 

3.66 

3.4 

3.35 
2.25 
2.06 
2.15 
2.0 

2.0 
1.85 
1.85 
1.8 
1.75 
1.6 

1.6 
1.46 
1.4 
1.3 
1.26 

1.2 
1.2 
1.16 
1.06 
1.0 

1.0 
1.0 
1.06 
.96 
.9 

.9 
.9 
.9 
1.06 
.9 

.96 
1.6 
1.7 
1.46 
1.45 

1.35 

1.25 

1.3 

1.26 

1.15 

1.06 

1.1 

1.06 

1.16 

1.06 

1.0 

1.0 
.9 
.86 
.8 
.85 

.8 
.8 
.95 
.8 
1.06 

.96 
.9 
.8 
1.0 
1.4 

1.3 
1.1 
1.1 
1.0 
1.0 

1.66 

1.45 

1.25 

1.3 

1.7 

3.45 

2 

2.2 

3 

1.85 

4..           .                        

1.75 

6 

4.4 

6 

7 

8 

9 

10 

11 

12 

0.6 
.6 
.5 
.66 

.6 
.46 
.46 
.45 
.45 

.4 
.4 

.45 
.46 
.45 

.46 

.6 

.56 

.7 

.7 

.8 

13 

14 

15 

16 

17 

18 

19 

20  ...     . 

21 

22 

23 

24 

25 

28 

27 

28 

29 

30 

31 

NoTK.— Gage  beighta  affected  by  presence  of  ice  Jan.  1  to  Mar,  U.    Oa^  washed  out  Oct.  0. 
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Daily  discharffe^  in  second-feet,  of  Conejot  River  near  MogoU,  Colo.,fcr  1911. 


Day. 


Mar. 


Apr. 


M»y. 


June. 


Julj. 


Aug. 


Sept.  I  Ort. 


2 

3 

4 

5 

6 

7 

8 

0 

10 

11 

12 

100 
05 

96 
106 

96 
85 
85 

86 
86 

75. 
75 
85 
85 
85 

85 
95 

106 

147 

147 

175 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 

222 
222 
240 
222 
175 

175 
147 
176 
175 
175 

161 
175 
176 
161 
206 

240 
240 
240 
298 
440 

496 
560 
502 
502 
627 

701 
820 
780 
820 
627 


660 
590 
750 
835 

980 

1,340 
1,680 
1,830 
1,830 
1,680 

1,480 
1,290 
1,290 
1,160 
1,160 

1,290 
1,550 
1,550 
1,500 
1,440 

1,180 
1,070 
1,300 
1,570 
1,860 

1,860 
1,640 
1,570 
1,570 
1,710 
1,860 


2,010 
2,500 
2,500 
2,170 
2,330 

2,830 
2,330 
2,500 
3,040 
2,850 

2,500 
2,330 
2,170 
2,090 
2,010 

2,010 
1,860 
1,780 
1,860 
2,010 

2,090 
2,170 
2,010 
1,940 
1,710 

1,440 
1,300 
1,370 
1,440 
1,440 


1,710 
2,500 
1,040 
1,710 
1,710 

1,370 
1,300 
1,120 
1,010 
960 

860 

910 

1,070 

1,120 

960 

960 

060 

910 

1,640 

1,800 

1,240 
1,120 

910 
1,010 

860 

860 
728 
728 
686 
648 
542 


542 
455 

428 
378 
355 

332 
332 

311 
271 
258 

253 
253 
271 
236 
219 

219 
219 
219 
271 
219 


610 
455 
455 


355 

378 
355 

311 
271 


290 
271 
311 
271 
253 

258 
219 
204 
188 
204 

188 
188 
236 

188 

2n 

236 
219 
188 
253 


263 

268 

576 
455 

356 

378 
610 


1,055 


Note.— Daily  discharn  Mar.  12  to  Apr.  25  determined  firom  1910  rating  curve.  Discharge  Apr.  36  to 
May  28  oompaied  by  indirect  method  for  shifting  channels.  Discharge  May  29  to  Oct  5  determined  bom 
a  rating  curve  veil  dedned  between  188  and  3,040  second-feet. 

Monthly  discharge  of  Conejos  River  near  Mogole,  Colo.,  for  1911. 


Month. 

Discharge  in  aecondrfeet. 

Ron-oil 
(toCiain 
acra-teet). 

Aeeo- 

WR-gimnm 

jdnimum. 

Mean. 

ncy. 

January 

&4  A 

3,370 

2.490 

4.970 

21,600 

85.500 

123,000 

70,100 

20,500 

17.100 

16,500 

B. 

February *"  *' 

44.9 

B. 

March 

80.8 

363 
1,390 
2,070 
1,140 

334 

288 
1,660 

A- 

April 

820 
1,860 
3,040 
2,500 
610 
610 
4,500 

147 
560 
1,300 
542 
219 
188 
648 

X 

liay ::::::::::::::::::: : 

A. 

June 

X 

July 

j^ 

X 

September 

X 

October  1-6 

A. 

Theperiod 

1 

306,000 



i 

^on.—piBaia,Tifi  Jan.  1  to  Mar.  11  estimated  on  aoooont  of  Joe.    Mean  discharge  Mar.  l-U  estimated  46 
seoon<i*ieet. 
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CT7LBBBA  BIVXB  AT  SAN  LUIS,  CQUO. 

Location. — At  highway  bridge  in  San  Luis,  just  above  the  mouth  of  Rito  Seco. 

Becords  available.— November  27,  1909,  to  December  31,  1911. 

Draina^  area. — 260  square  miles  (State  engineer's  report). 

Diveraioxis. — ^There  are  court  decrees  for  diversions  of  145  second-feet  from  Gulebra 

River  and  32  second-feet  from  the  tributaries.    It  is  not  known  what  portion  of 

these  diveraions  is  above  the  station. 
Cooperaiioii. — Records  furnished  by  the  State  engineer  through  the  courtesy  of  the 

Costilla  Estates  Development  Co. 

MonMy  dMiarge  of  Culebra  River  at  San  LuiSt  Colo,,  for  1911, 


Month. 

Discharge  In  aeoond-feet. 

Run-off 
(total  In 
acre-feet). 

iffiT'^imiiii 

liinlmum. 

Mean. 

January 

86.3 
34.4 
30.4 
37.6 
76.9 
67.6 
74.0 
68.3 
33.6 
70.6 
42.4 
48.0 

2,234 

Fobruary 

1,911 

Mareh  .' 

2,421 
2,240 
4,668 
3,424 
4,648 

April 

M^::::::;:: ::::::::::::.!:::::::::::::::::: ::::::: 

J  onf ...,,.., .--,-,-. .^---,-,-,,, ,.,,.-- 

July 

Augast 

3,614 

September 

2,019 
4,880 

October 

November 

2,644 

December r , , . . , . 

2,978 

Tbe  year.. 

60.7 

36,981 

Note.— The  above  data  were  furnished  to  the  State  engineer  by  the  Costilla  Estates  Development  Co. 
On  July  28  there  was  an  estimated  mean  flood  discharge  for  24  hours  of  2,850  second-feet  and  an  estimated 
maximum  discharge  of  600  seoond-feet.  On  Oct.  6  there  was  an  estimated  mean  flood  discharge  for  24 
hours  of  390.6  second-feet  with  an  estimated  maximum  discharge  of  600  second-feet. 

BIO  COLORADO*   ABOVE  QI7ESTA,  N.  XBZ. 

Location. — ^Three  miles  above  Questa,  in  Taos  County,  and  3  miles  above  Cabresto 

Creek,  the  nearest  tributary  near  sec.  2,  T.  28  N.,  R.  13  E. 
BecordB  available.— October  14,  1910,  to  July  31,  1911. 
Drainage  area. — Not  measured. 
Gage. — Vertical  staff. 
Channel. — ^Apparently  permanent. 
DijBcharge  measurements.— Made  by  wading. 
Winter  flow. — No  information  available. 
Diversions.— No  data. 
Accuracy. — Owing  to  the  small  nimiber  of  gage  heights,  satisfactory  estimates  can 

not  be  made. 
Cooperation. — Station  maintained  in  cooperation  with  the  Territorial  engineer  and 

the  United  States  Forest  Service. 

Discharge  meaturementt  of  Rio  Colorado  above  QiLeata,  N.  Mex.,  in  1911. 


Date. 

Hydrographer. 

hei^t. 

DIs- 
charge. 

Jan    27 

O  H  Rnssell     .   . .  

Tui. 

0.50 

.65 

1.06 

2.10 

11.2 

Mar.    8 

..      do 

16.5 

Apr.  30 
June  13 

do 

46.6 

H.  B.  Waha 

188. 

I  Al9Q  >vowii  as  Jied  Jllvw. 


Digitized  by 


Google 


64  SURFACE  WATER  SUPPLY,  1911,  PART  VHI. 

Daily  gage  height,  in  feet,  of  Rio  Colorado  above  (iuesta,  N.  Mex.^for  1911. 
[C.  V.  DIckman,  observer.] 


Day.                       Jan. 

Feb. 

Mar. 

Apr.   1   May. 

June. 

July. 

Aug. 

ScpU 

1 

0.2 

0.2 

1.15 

2.1 

2 

1.8 
1.8 
1.5 
1.8 

1.9 
1.6 

a::::::::::::::::::::::::::::::::::: 

.2 

2.0 
1.0 

4 ' 

1.1 

6 ' 

6 1 

1.8 

?:;::: ::::;::.::::::::.:. J. ::.:::! 

8 ' 

.4 

.65 



9 ' 

10 

0.6 

1.8 

11 

I 

12 

1.4 
1.4 

13 

1.2 

2.1 
2.05 

14 

.3 
.3 

J 

15 

16 

1.4 

17 

1 

.4 

18 

.3 
.3 

1©. . .                        

1.9 

1.6 

30 

1.05 

-6.05 

21 

.0 

1.8 
1.9 

22..                               ... 

23 

1.0 

1.7 
1.55 

34 

1.3 

25 

2.0 

20 

.4 

1.7 

"i'.z" 

1.2 
1.2 
1.0 

27 

0.5 

28 

1.6 

29 

2.2 

ao 

31 

1 

Note.— Gage  reader  reported  a  shift  In  the  channel  during  the  first  part  of  August. 
BIO  COLORADO  >  BELOW  QX7ESTA,  N.  XBZ. 

Location. — ^Two  miles  below  Questa,  at  the  head  of  Lower  Canyon  near  sec.  1,  T. 

28  N.,  R.  12  E.;  below  all  important  tributaries,  the  nearest  one  above  being 

Gabresto  Creek. 
BeeordB  available.— April  8,  1910,  to  December  31,  1911. 
Drainage  area. — Not  measured. 
Oage. — Vertical  stafif. 

Discharge  measurements. — ^Made  by  wading. 
Winter  flow. — ^Affected  by  ice  from  about  November  to  March. 
Diversions. — ^There  are  no  diversions  below. 
Accuracy. — Owing  to  radical  changes  in  the  stream  bed,  estimates  of  diachaige  can 

not  be  made. 
Cooperation. — Station  maintained  in  cooperation  with  the  Territorial  engineer  and 

the  United  States  Reclamation  Service. 

Discharge  measurements  of  Rio  Colorado  below  Questa^  N.  Mex.,  in  1911. 


Date. 

Hydrographer. 

hei^t. 

Dis- 
charge. 

Jan.  27 

G.  H.  Russell 

Fed. 
2.16 
2.24 
X50 

3.10 

8te.fed. 
25.8 

Mar.    8 

.    ..(io 

aas 

Apr.  20 
June    7 

do -- - -  -- 

6il 

R.  L.  Cooper 

200. 

, 

>  Also  known  w  Red  River. 
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Daily  gage  height^  infeety  of  Rio  Colorado  below  Questa,  N.  Mez.,/or  1911. 
(Nardao  Vligil,  obsarver.) 


D«y. 


Jan.     Feb.     Mar.     Apr.     May.    Jane.    July.     Aug.     Sept.     Oct.     Not.  '  Dec. 


1.. 
2. 
3.. 
4.. 

5.. 

6.. 
7.. 
8.. 
9. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 


18.. 
19.. 
20.. 


2!.. 
22.. 
23.. 
24.. 

25., 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


2.3 
2.16 

2.15 

2.15 

2.2 

3.1 

2.15 

2.3 
2.3 
2.4 
2.3 
2.25 

2.25 

2.25 

2.36 

2.2 

2.2 

2.2 
2.2 
2.3 
2.1 
2.1 

2.1 

2.1 

I    2.2 

;    2.2 

I    2.2 

2.2 


2.3 

2.3 

2.15 

2.15 

2.2 

3.15 

2.3 

2.1 

2.1 

2.15 

2.15 
2.3 
2.2 
2.2 
2.2 

2.2 

2.3 

2.2 

2.15 

2.16 

2.15 
2.05 
2.0 
2.0 
2.15 

2.15 
2.25 
2.15 


2.1 

2.35 

2.35 

2.3 

2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.4 
2.4 
2.4 
2.35 
2.2 

2.25 

2.3 

2.3 

2.3 

2.3 

2.4 
2.4 
2.4 
2.4 
2.3 

2.25 

2.2 
2.3 
2.3 
2.4 
2.5 


2.5 
2.6 
2.6 
2.5 
2.5 

2.5 

2.5 

2.45 

2.4 

2.5 

2.5 
2.5 
2.6 
2.4 
2.4 

2.45 

2.5 

2.5 

2.5 

2.5 

2.6 
2.7 
2.8 
2.0 
2.05 

2.06 
3.0 
3.1 

3.1 
3.1 


3.1 
3.1 
3.1 
3.1 
3.2 

3.45 

3.66 

3.66 

3.7 

3.7 

3.6 

8.46 

3.36 

3.4 

3.45 

3.6 

3.45 

3.46 

3.4 

3.25 

8.2 
3.06 
3.05 
8.05 
3.06 

3.15 

3.25 

8.2 

3.15 

3.1 

3.1 


3.2 

3.26 

3.25 

3.26 

3.2 

8.15 
8.15 
8.15 
8.15 
8.16 

3.15 
8.06 
8.05 
8.0 
3.0 

3.0 

3.0 

2.05 

2.0 

2.0 

2.0 

2.85 

2.85 

2.8 

2.75 

2.75 

2.75 

2.7 

2.7 

2.7 


2.8 
2.8 
2.8 
2.8 
2.8 

2.8 

2.76 

2.7 

2.7 

2.66 

2.6 
2.66 
2.65 
2.65 
2.65 

2.65 
2.66 

2.6 
2.6 
2.6 

2.7 
2.6 
2.7 
2.8 
2.7 

2.75 

2.7 

2.7 

2.75 

2.75 

2.7 


2.5 
2.4 
2.4 
2.36 

2.3 
2.3 
2.35 
2.3 
2.8 

2.3 
2.4 
2.4 
2.35 
2.3 

2.3 

2.45 

2.7 

2.65 

2.8 

2.65 

2.6 

2.55 

2.5 

2.5 

2.5 


2.6 

2.4 

2.46 

2.45 

2.4 

2.4 

2.4 

2.4 

Z45 

2.4 

2.4 

2.4 

2.35 

2.3 

2.4 

2.35 

2.3 

2.3 

2.3 

2.4 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.5 


2.5 

2.4 

2.4 

2.45 

4.0 

5.06 

6.25 

4.95 

4.7 

4.76 

4.7 

4.7 

4.6 

4.45 

4.35 

4.25 

4.2 

4.2 

4.2 

4.15 

4.1 

4.1 

4.1 

4.05 

4.06 

4.0 
4.05 
4.0 
4.0 
3.96 
3.9 


8.9 
3.9 
8.8 
3.8 
3.8 

3.8 
8.8 
8.8 
8.8 
3.8 

8.8 

8.55 

3.7 

3.7 

3.7 

8.7 
3.7 
3.7 
3.7 
3.7 

8.7 

8.7 

8.7 

8.55 

8.56 

8.6 

8.65 

8.4 

3.4 

8.4 


3.45 
3.55 
3.55 
3.55 
3.6 

3.6 
3.6 
8.6 
3.6 
8.6 

3.6 
3.45 
3.45 
3.4 
3.4 

3.45 
3.45 
3.66 
3.6 
8.55 

8.5 
3.5 
3.45 
3.56 
8.6 

8.4 
3.26 
8.36 
8.5 
8.55 
3.35 


Note.— Gage  heights  affected  by  ioe  Not.  28  to  Deo.  31. 

HONDO  OBEEK  NEAR  ABBOYO  HONDO,  N.  XBX. 

Location. — ^At  highway  bridge  at  Dunn's  ranch,  200  yards  above  the  mouth  of  the 

stream  and  1  mile  west  of  Arroyo  Hondo  post  office  near  sec.  31,  T.  27  N.,  R.  12 

E. ;  no  tributary  between  station  and  mouth. 
Records  available.—April  8,  1910,  to  December  31,  1911. 
Drainage  area. — Not  measured. 
Gage. — Vertical  staff. 
Channel. — Shifting. 

Discharge  measurements. — Made  by  wading. 

Winter  flow. — Ice  causes  slight  backwater  during  portions  of  the  winter  months. 
Diversions.— None  below. 
Accuracy. — Owing  to  the  shifting  character  of  the  stream  and  to  the  uncertainty 

regarding  the  accuracy  of  the  gage  heights,  no  estimates  of  dischaige  can  be  made. 
Cooperation.— Station  maintained  in  cooperation  with  the  Territorial  engineer  and 

the  United  States  Reclamation  Service. 

Discharge  measurements  of  Hondo  Creek  near  Arroyo  Hondo,  N,  Mex.,  in  1911, 


Date. 

hei^t. 

Dis- 
charge. 

Jan.  29 

G.  H.  Russell 

Feet. 
1.00 
1.66 
2.27 
2.90 

See.-feet. 
10.7 

ICar.    9 

.do      

12.6 

Apr.  23 
Jooe    7 

do 

66.0 

R.  L<.  CooDer 

129. 

67443**— WBP  308—13- 
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SUBPACB  WATER  SUPPLY,  1911,  PABT  Vm. 


Daily  gage  height,  in  feet,  of  Hondo  Creek  near  Arroyo  Hondo,  N,  Mex,,for  1911. 

[John  Dunn,  obsorver.) 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

»». 

Nov. 

Dec. 

1  

1.88 
1.88 
1.92 
1.90 
1.68 

1.70 
1.70 
1.70 
1.70 
1.70 

1.70 
1.70 
1.75 
1.65 
1.66 

1.68 
1.70 
1.70 
1.70 
1.70 

1.60 
1.60 
1.60 
1.60 
1.68 

1.62 
1.62 
1.60 
1.77 
1.85 
1.85 

1.82 
1.82 
1.82 
1.70 
1.70 

1.70 
1.70 
1.70 
1.70 
1.65 

1.65 
1.66 
1.65 
1.65 
1.65 

1.65 
1.62 
1.65 
1.65 
1.66 

1.66 
1.66 
1.70 
1.70 
1.65 

1.66 
1.65 
1.75 

1.75 
1.75 
1.72 
1.72 
1.96 

1.96 
1.96 
1.95 
1.80 
1.88 

1.88 
1.72 
1.72 
1.72 
1.72 

1.92 
2.05 
2.06 
2.06 
2.06 

1.88 
1.88 
1.88 
1.70 
1.70 

1.70 
1.92 
2.20 
2.20 
2.20 
2.28 

2.22 
2.22 
2.25 
2.25 
2.30 

2.28 
2.20 
2.20 
2.20 
2.12 

2.12 
2.12 
2.12 
2.12 
2.08 

2.06 
2.08 
2.06 
2.02 
2.02 

2.02 
2.02 
2.02 
2.02 
2.08 

2.12 
2.U 
2.16 
2.15 
2.15 

2.15 
2.18 
2.18 
2.28 
2.28 

2.28 
2.30 
2.45 
3.40 
3.40 

3.20 
3.00 
3.00 
3.20 
3.20 

3.20 
3.20 
3.20 
3.30 
3.10 

3.00 
3.00 
3.00 
3.00 
3.20 

3.00 
3.00 
3.00 
3.10 
3.00 
2.90 

3.00 
3.00 
3.00 
3.00 
3.10 

3.00 
3.00 
3.00 
3.00 
3.00 

3.00 
3.00 
2.90 
2.90 
2.90 

3.00 
3.90 
3.00 
2.90 
2.70 

2.60 
2.42 
2.15 
2.10 
2.06 

2.02 
2.00 
1.88 
1.70 
2.18 

"ieo" 

2:26 

2.00 
2.00 

1.90 
1.82 
1.80 
1.80 
3.00 

2.50 
2.10 
2.22 
2.25 
2.25 

2.26 
2.18 
3.70 
2.32 
2.20 

2.20 
2.32 
2.25 
2.25 
2.2s 

2.20 
2.15 
2.15 
2.15 
2.05 
2.02 

2.00 
2.00 
2.00 
2.00 
1.96 

1.95 
1.95 
1.06 
1.85 
1.80 

1.80 
1.80 
1.70 
1.70 
1.66 

1.65 
1.65 
1.00 
1.60 
1.60 

1.56 
1.50 
1.50 
1.50 
1.40 

1.40 
1.40 
1.40 
1.35 
1.26 
1.25 

1.25 
2.70 
3.40 
4.10 
3.20 

2.60 
2.60 
2.46 
2.20 
2.15 

2.15 
2.15 
2.10 
2.10 
2.06 

2.06 
2.06 
2.05 
2.00 
2.00 

2.00 
2.00 
1.95 
1.96 
1.95 

2.42 
2.45 
2.45 
3.20 
3.20 

3.00 
3.00 
2.90 
2.90 
2.90 

2.90 
4.25 
4.25 
4.25 
4.25 

4.25 
4.25 
4.25 
4.25 
3.10 

3.10 
2.50 
2.40 
2.20 
2.20 

2.20 
2.15 
2.16 
2.15 
2.16 

2.16 
2.15 
2.15 
2.16 
2.16 
2.16 

2.15 
2.15 
2.15 
2.15 
2.15 

2.15 
2.15 
2.15 
2.15 
2.15 

2.15 
2.60 
2.20 
2.00 
2.00 

2.00 
2.00 
2.00 
2.00 
2.00 

2.00 
2.06 
2.05 
2.05 
2.06 

2.05 
2.06 
2.00 
2.00 
2.00 

2- no 

2 

2.00 

3.; 

2.00 

4 

2- no 

6 

2.00 

6 

2-00 

7 

2.00 

8 

2.00 

9 

2-00 

10 

2.00 

11 

2.00 

12 

2.00 

13 

2.00 

14 

1.96 

15 

1.96 

16 

1.9S 

17 

1.95 

18 

1.95 

19 

1.96 

20 

1.95 

21 

1.90 

22 

1.90 

23 

1.90 

24 

1.90 

25 

1.90 

26 

1.90 

27 

1.90 

28 

1.80 

29 

1.80 

30 

l.W 

31 

1.80 

Note.— Observer's  gage  heights  do  not  agree  with  hydrographer'sgage  heights  on  days  of  measurements, 
and  henoe  the  entire  record  for  1911  is  questionable  and  should  be  ussd  with  caution.  Backwater  from 
ice  gorge  Nov.  12  and  13. 

BIO  PX7EBL0  DB  TAOS  NBAB  TAOS,  N.  HEX. 

Loeatiozi. — Two  miles  above  Taos  Pueblo  and  4}  miles  northeast  of  Taos  at  Glorieta 
Grove,  near  sec.  2,  T.  25  N.,  R.  13  E.  A  number  of  intermittent  tributaries  cnt«r 
above  and  below  the  station. 

BecordB  available.— December  19,  1910,  to  December  12,  1911.  Records  prior  to 
December,  1910,  fragmentary  and  not  published. 

Drainage  area. — Not  measured. 

Gage.— An  automatic  recording  gage  installed  by  the  United  States  Indian  Serx-ice 
December  19,  1910.  A  vertical  staff  gage  was  installed  fiiBt  but  was  destroyed 
before  July  12,  1910.  On  October  12,  1910,  a  new  gage  was  installed  which  was 
referred  to  a  datum  0.27  foot  lower  than  the  original.  The  automatic  gage  was 
referred  to  the  datum  of  the  second  gage. 

Channel. — Somewhat  shifting,  especially  during  high  stages. 

Discharge  measurements.— Made  by  wading. 

Winter  flow. — Ice  causes  backwater  during  the  winter  period. 

Accuracy. — The  few  discharge  measurements  indicate  that  there  was  not  much 
shift  during  1911,  and  therefore  the  estimates  may  be  considered  fairly  good. 

Cooperation,— Station  maintained  in  cooperation  with  the  Territorial  engineer, 
United  States  Indian  Office,  and  United  States  Forest  Service. 
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Dimsharge  metmaremenU  of  Rio  Pueblo  de  Taog  near  Taoe,  N.  Mex.,  in  1911. 


Dste. 

Hydrographs. 

hS^t. 

Dis- 
charge. 

Jan.  28b 

a.  H  nnm^ll 

Feet. 
1.11 
1.96 
2.15 
2.50 

See.'feel. 
7.8 

Mar.  11 

do 

42.0 

Apr.  21 
Jane   9 

do 

57.0 

R.L.  Cooper 

87.2 

a  SUgfat  loe  oondltioos. 

Ihily  goqe  height,  in  feet,  of  Rio  Pueblo  de  Taos  near  Taos,  N,  Mex.^for  1911. 

[B.  O.  PhOlipe,  obaerver.) 


D.y. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

Jaly. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec, 

1 

1.9 
1.85 
2.0 
2.0 
1.8 

1.8 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

1.0 

1.06 

1.06 

1.1 

1.1 

1.1 

1.1 

1.05 

1.06 

1.06 

1.1 

1.16 

1.1 

1.15 

1.15 

1.15 

1.1 

1.2 

1.15 

1.2 

1.26 

1.26 

1.3 

1.3 

1.26 

1.26 

1.25 

1.3 

1.3 

1.26 

1.35 

1.3 

1.25 

1.3 

1.35 

1.3 

1.1 

1.06 

1.0 

1.2 
1.15 
1.15 
1.15 
1.26 

1.35 
1.35 
1.35 
1.45 
1.6 

1.85 
1.6 
1.5 
1.45 
1.5 

1.55 

1.55 

1.5 

1.5 

1.55 

1.55 
1.6 
1.65 
1.55 
1.5 

1.4 
1.4 
1.45 
1.6 
1.7 
1.85 

1.9 
1.95 
1.95 
1.85 
1.8 

1.7 
1.66 

"i.'m" 

1.6 
1.6 
1.65 

1.75 
1.9 
1.95 
1.9 
1.95 

2.1 

2.3 

2.5 

2.46 

2.55 

2.65 
2.8 
2.85 
2.85 
2.8 

2.7 

2.7 

2.75 

2.85 

3.15 

3.3 
3.5 
3.5 
8.6 
3.55 

3.26 

3.1 

3.06 

2.95 

2.95 

2.95 
2.95 
2.9 
2.9 
2.8 

2.65 
2.55 
2.45 
2.45 
2.6 

2.7 
2.7 
2.65 
2.6 
2.55 
2.55 

2.66 

2.7 

2.66 

2.6 

2.55 

2.5 

2.5 

2.45 

2.5 

2.5 

2.3 

2.25 

2.25 

2.2 

2.2 

2.2 

2.0 

2.0 

1.95 

1.9 

1.96 

1.9 

1.9 

1.85 

1.7 

1.6 

1.75 

1.65 

1.66 

1.7 

1.65 
1.7 
1.65 
1.6 
1.55 

1.55 

1.6 

1.6 

1.5 

1.45 

1.45 

1.5 

1.46 

1.5 

1.5 

1.5 
1.5 
1.5 
1.5 
1.6 

1.6 

1.6 

1.55 

1.7 

1.66 

1.65 
1.6 
1.65 
1.6 
1.65 
1.6 

1.55 
1.65 
1.65 
1.5 
1.4 

1.4 

1.4 

1.35 

1.4 

1.4 

1.4 
1.4 
1.3 
1.25 
1.26 

1.25 
1.36 
1.35 
1.36 
1.2 

1.2 

1.4 

1.66 

1.6 

1.6 

1.5 

1.45 

1.4 

1.45 

1.56 

1.5 

1.5 
1.5 
1.4 
1.4 
1.4 

1.4 

1.35 
1.35 
1.35 
1.35 

1.3 

1.35 

1.35 

1.4 

1.46 

1.4 
1.35 
1.3 
1.3 

"Lis' 

1.2 
1.16 

1.15 

1.15 

1.25 

1.4 

1.9 

1.7 

1.56 

1.45 

1.5 

2.46 

3.3 

2.9 

2.6 

2.35 

2.16 

2.06 
1.95 
1.95 
1.86 
1.8 

1.7 
1.66 
1.66 
1.65 
1.65 

1.65 
1.6 
1.6 
1.6 
1.56 

1.6 
1.6 
1.6 
1.6 
1.6 
1.55 

1.6 

1.66 

1.66 

1.66 

1.65 

1.55 

1.5 

1.5 

1.66 

1.55 

1.6 
1.5 
1.66 
1.65 
1.5 

1.66 

1.6 

1.5 

1.5 

1.46 

1.5 

1.56 

1.56 

1.5 

1.5 

1.5 
1.6 
1.5 
1.8 
2.1 

2.3 

2 

1.96 

8 

1.5 

4 

1.5 

5 

1.5 

6 

1.5 

7 

1.5 

8 

1.5 

9 

1.5 

10 

1.45 

11 

1.45 

12 

1.45 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Note.— Gage  heights  affected  by  ice  to  aboat  the  end  of  January  and  Dec.  13  to  31. 

Daily  diecharge,  in  eecond-feet,  of  Rio  Pueblo  de  Taos  near  Taos,  N.  Mex.,for  1911, 


Day. 

Feb. 

Ifar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

11 
10 
11 
11 
11 

10 
12 
11 
12 
14 

14 
15 
15 
14 
14 

12 
11 
11 
11 

14 

16 
16 
16 
20 
26 

38 
26 

22 

40 
43 
43 
38 
35 

30 
28 
28 

28 
28 

28 
28 
26 
26 
28 

Ill 
111 

118 
133 
186 

215 
200 
260 
286 
272 

205 
176 
167 
150 
150 

104 
HI 
104 
98 
92 

86 
86 
81 
86 
86 

67 
63 
63 
69 
59 

28 
30 
28 
26 

24 

24 
26 
26 
22 
20 

20 
22 
20 
22 
22 

24 
24 
24 
22 

18 

18 
18 
16 
18 
18 

18 
18 
16 
14 
14 

22 
22 

18 
18 
18 

18 
16 
16 
16 
16 

16 
16 
16 
18 
20 

30 
24 
20 
22 

81 

216 
141 
98 
72 
66 

49 
43 
43 
38 
35 

22 
24 
24 
24 
24 

24 
22 
22 
24 
24 

26 
22 
24 
24 
22 

67 

2 

43 

3 

22 

4 

22 

5 

22 

6 

22 

7 

22 

8 

22 

9 

22 

10 

20 

11 

20 

12 

20 

13 

14 

15 
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68  SURFACE  WATER  SUPPLY,  1911,  PART  VXH. 

Daily  discharge,  in  second  feet,  of  Rio  Pueblo  de  Taos  near  Taos,  N.  Mex.for  1921— Con, 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov.   Der. 

16 

14 
16 
15 
14 
16 

15 
14 
15 
16 
15 

10 
9 
8 

24 
24 
22 
22 
24 

24 
26 
24 
24 
22 

18 
18 
20 
26 
30 
38 

32 
40 
43 
40 
43 

52 
67 
86 
81 
92 

104 
125 
133 
133 
126 

150 
150 
141 
141 
125 

104 
92 
81 
81 
98 

HI 
111 
104 
98 
92 
92 

59 
46 
46 
43 

40 

43 
40 
40 
38 
30 

26 
32 
28 
28 
30 

22 
22 
22 
22 

26 

26 
26 
24 

30 
28 

28 
26 
28 
26 
28 
26 

14 
16 
16 
16 
12 

12 
18 
28 
26 
26 

22 
20 
18 
20 
24 
22 

18 
16 
15 
15. 
15 

14 
14 
14 
12 
11 

11 
11 
14 
18 
40 

30 
28 
28 
28 
28 

28 
26 
26 
26 
24 

26 
26 
26 
26 
26 
24 

24  1 

17 

22  

18 

22  ' 

19 

22  ' 

20.. 

20  

21 

22  1 

22 

24l 

23 

24' 

24 

22  i 

25 

22  ' 

28 

22  

27 

22  

28 

22 
35 
52 

29 

30 

31 

Note.— Daily  discharge  determined  from  a  rating  curve  well  defined  below  100  seoond-feet. 

Monthly  discharge  of  Rio  Pueblo  de  Taos  near  Taos,  N.  Mex.^for  1911. 


Month. 


Discharge  in  aeoand-feet. 


Maximum.   Minimum.      Mean. 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


January  — 
February. . . 

March 

AprU 

May 

June 

July 

August 

September.. 

October 

November. . 
December.. 


16 
38 
133 
286 
111 
30 
28 
40 
215 
52 
87 


7 

12.9 
21.5 
55.8 
147 
60.5 
24.8 
19.0 
18.8 
44.9 
24.3 
19.6 


430 
716 
1,320 
3,320 
9,040 
3,600 
1,520 
1,170 
1,000 
2,760 
1.460 
1,310 


The  year.. 


285 


38.1 


27.600 


Note.— Discharge  January  and  Doc.  13-31  estimated  on  account  of  ice.    Mean  discharge  Dec.  13-31 
estimated  15  second-feet. 

BIO  PUEBLO  DE  TAOS  AT  LOS  COBDOVAS,  N.  HEX. 

Location. — At  Los  Cordovas,  100  feet  below  the  mouth  of  Little  Rio  Grande  and 

Arroyo  Seco  near  sec.  22,  T.  25  N.,  R.  12  E. 
Becorda  available.— April  6,  1910,  to  December  31,  1911. 
Drainage  cu:ea. — Not  measured. 
Oage. — Vertical  staff. 

Channel. — Fairly  permanent;  probably  shifts  during  extreme  high  water. 
Discharge  measurements.— Made  by  wading. 

Winter  flow. — Ice  causes  some  backwater  during  a  portion  of  the  winter  months. 
Accuracy. — Conditions  are  favorable  for  accurate  results,  and  the  estimates  should 

be  reliable. 
Cooperation. — Station  maintained  in  cooperation  with  the  Territorial  engineer 

and  the  United  States  Reclamation  Service. 

Discharge  measurements  of  Rio  Pueblo  de  Taos  at  Los  Cordovas,  N.  Mex.,  in  1911. 


Date. 

Hydrographer. 

hei^t. 

Dls- 
charge. 

Jan.  2K 

G.  H.  RusseH 

Feet, 

1.08 
1.30 
1.40 
1.70 

"^i\.. 

Mar.  12 

do 

10.1 

Apr.  22 

do 

68.7 

June  9 

R.  L.  Cooper 

103. 
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Daily  gage  height,  in  feet,  of  Rio  Pueblo  de  Taos  at  Los  Cordovas,  N.  Mex.ffor  1911, 

[Alex.  J.  Anderson,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1.10 
1.10 
1.10 
1.10 
1.05 

1.00 
1.00 
1.00 
1.10 
1.00 

1.00 
1.05 
1.05 
1.06 
1.10 

1.10 
1.00 
1.00 
1.00 
1.10 

1.10 
1.10 
1.10 
1.05 
1.00 

1.00 
1.00 
1.00 
1.36 
1.00 

Oct. 

Nov. 

Dec. 

1 

1.15 
1.15 
1.15 
1.15 
1.15 

1.15 
1.15 
1.15 
1.35 
1.32 

1.45 
1.35 
1.28 
1.12 
1.15 

1.10 
1.10 
1.10 
1.10 
1.10 

1.10 
1.10 
1.10 
1.10 
1.10 

1.10 
1.08 
1.08 
1.10 
1.10 
1.12 

1.10 
1.10 
1.10 
1.10 
1.18 

1.12 
1.10 
1.08 
1.08 
1.08 

1.08 
1.08 
1.12 
1.10 
1.10 

1.15 
1.12 
1.12 
1.12 
1.12 

1.12 
1.10 
1.16 
1.15 
1.10 

1.10 
MO 
1.10 

1.10 
1.15 
1.20 
1.25 
1.S2 

1.48 

i.ao 

1.22 
1.28 
1.38 

1.65 
1.35 
1.42 

i.ao 

1.30 

1.35 
1.32 
1.30 
1.35 
1.38 

1.40 
1.42 
1.38 
1.35 
1.36 

1.32 
1.30 
1.30 
1.40 
1.45 
1.52 

1.52 
1.60 
1.65 
1.60 
1.62 

1.50 
1.48 
1.40 
1.40 
1.35 

1.32 
1.32 
1.35 
1.35 
1.32 

1.35 
1.40 
1.42 
1.40 
1.32 

1.40 
1.50 
1.70 
1.80 
1.80 

1.00 
1.00 
2.00 
2.10 
1.05 

1.00 
1.85 
100 
1.05 
1.05 

2.10 
2.30 
2.45 
2.00 
2.65 

2.45 
2.46 
2.40 
2.60 
2.55 

2.45 
2.45 
2.40 
2.35 
2.30 

2.15 
2.05 
1.00 
1.80 
1.85 

1.86 
1.00 
1.06 
1.00 
1.85 
2.00 

2.15 
2.20 
2.10 
2.05 
2.00 

1.85 
1.80 
1.80 
1.80 
1.80 

1.70 
1.65 
1.55 
1.40 
1.46 

1.36 
1.30 
1.40 
1.36 
1.30 

1.36 
1.30 
1.26 
1.20 
1.16 

1.06 
1.00 
1,00 
1.00 
1.06 

1.15 
1.35 
1.45 
1.40 
1.36 

1.40 
1.35 
1.25 
1.30 
1.20 

1.15 
1.50 
1.40 
1.30 
1.30 

1.46 
1.25 
1.16 
1.25 
1.30 

1.40 
1.35 
1.45 
1.50 
1.50 

1.66 
1.56 
1.60 
1.60 
1.50 
1.45 

0.00 

.80 
.80 
.75 
.76 

.80 
.75 
.80 
.75 
.80 

.85 
1.56 
1.10 
1.00 

.00 

.00 
1.00 
1.20 
1.20 
1.20 

1.30 
1.30 
1.30 
1.26 
1.20 
1.15 

1.80 
1.80 
1.45 
1.50 
2.76 

3.10 
2.70 
2.35 
2.15 
2.00 

1.05 
1.85 
1.80 
1.80 
1.75 

1.66 
1.60 
1.60 
1.56 
1.60 

1.50 
1.40 
1.40 
1.40 
1.40 

1.40 
1.65 
1.70 
1.65 
1.60 
1.56 

1.60 
1.60 
1.60 
1.50 
1.60 

i.eo 

1.66 
1.60 
1.50 
1.60 

1.50 
1.45 
1.40 
1.45 
1.40 

1.40 
1.40 
1.40 
1.40 
1.40 

1.40 
1.46 
1.50 
1.45 
1.40 

1.35 
1.30 
1.20 
1.30 
1.35 

1.30 

2 

1.30 

3 

•1.20 

4 

1.20 

5 

1.20 

6 

1.25 

7 

1.35 

g 

1.30 

9 

1.30 

10 

1.36 

11 

1.40 

12 

1.46 

13 

1.46 

14 

1.36 

15 

1.30 

16 

1.40 

17 

1.36 

18 

1.36 

19 

1.30 

20 

1.30 

21 

1.30 

22 

1.30 

23 

1.30 

24      

1.50 

25 

26 

1.60 

27 

1.60 

28 

1.50 

29 

1.60 

30 

1.49 

81 

1.40 

Note.— Gage  heights  affected  by  ice  Jan.  1  to  12,  Feb.  22  to  24,  and  about  Nov.  20  to  Dec.  31. 
Daily  discharge,  in  second-feet,  of  Rio  Pueblo  de  Taos  at  Los  Cordovas,  N.  Mex. ,  for  1910-11 . 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1010. 
1 

300 
270 
242 
242 
229 

216 
216 
204 
220 
102 

102 
102 
102 
102 
216 

181 
170 
140 
129 
110 

101 
110 
02 
76 
60 

30 
33 
28 
33 
30 
52 

50 
46 
46 
33 
83 

23 
10 
12 

0 

9 

4.5 
4.5 
4.6 
4.5 
4.6 

4.5 
4.6 
3.0 
3.0 
1.6 

1,6 
1.6 
1.6 
1.6 
1.6 

4.5 
4.6 
1.6 
1.6 
1.5 

1.5 
1.6 
1.6 
1.5 
1.5 

1.6 
1.5 
1.5 
1.6 
4.6 

4.5 
3.0 
4.5 
4.6 
1.6 

1.6 
1.5 
1.6 
1.6 
1.6 

1.5 
1.6 
1.6 
1.5 
1.6 

1.6 
1.6 
1.5 
1.5 
6.8 
4.5 

3.0 
1.5 

4.6 
4.6 
4.5 
4.5 
4.6 

4.6 
4.6 
4.6 
4.5 
4.6 

4.6 
3.0 
1.5 
4.6 
4.5 

4.5 
4.5 
4.6 
4.5 
4.5 

4.6 
4.5 
4.6 
4.5 
4.6 

4.5 
4.5 
4.5 
4.6 
4.5 

4.5 

4.5 

9 

9 

6.8 

4.6 
6.8 
4.6 
6.8 
6.8 

9 

6.8 
6.8 
9 
6.8 

6.8 

9 

6.8 

9 

9 

9 
12 
12 
16 
12 

16 
12 
16 
12 
16 
16 

15 
15 
16 
16 
15 

15 
15 
16 
16 
16 

15 
16 
16 
15 
16 

15 
15 
16 
16 
16 

16 
16 
16 
15 
16 

15 
16 
16 
16 
15 

15 

2...       .              

16 

3 

15 

4 

15 

5 

23 

6 

67 
76 
84 
76 
76 

75 
76 
129 
140 
120 

120 
129 
139 
149 
170 

192 
204 
102 
102 
204 

342 

242 
270 
300 
816 

23 

7 

23 

8 

19 

9 

23 

10 

19 

11 

23 

12 

19 

13 

19 

14 

19 

16 

23 

16 

19 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31.,.. 
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SURFACE  WATER  SUPPLY,  1911,  PART  VHI. 


Daily  discharge,  in  second-feet,  of  Rio  Pueblo  de  Taos  at  Los  Cordovas,  N.  Mez..for 

iPi^ii-^Continued. 


Day. 


Jan. 


.Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct,   Not. 


1011. 
1 

2 

3 

4 

5 

6 

r. 

8 

9 

10 

11 

12 

13 

43 

14 

25 

15 

28 

16 

23 

17 

23 

18 

23 

19 

23 

20 

23 

21 

23 

22 

23 

23 

23 

24 

23 

25 

23 

26 

23 

27 

21 

28 

21 

29 

23 

30 

23 

31 

25 

23 

28 
33 
39 
48 

72 
45 
35 
43 
56 

101 
52 
62 
45 
45 

52 
48 
45 
52 
56 

60 

62 
56 
52 


78 
02 
101 
92 
78 

75 
72 
50 
50 
52 

48 
48 
52 
62 
48 

52 
59 
62 
69 
48 

59 
75 
110 
129 
129 

149 
149 
170 
192 
160 


149 
139 
149 
160 
160 

192 
242 
285 
330 
345 

285 
285 
270 
330 
315 

285 

285 
270 
256 
242 

204 

181 
149 
129 
139 

139 
149 
160 
149 
139 
170 


204 
216 
192 
181 
170 

189 
129 
129 
129 
129 

110 
101 
84 
59 
67 

62 
46 
50 
52 
45 

52 
45 
39 
38 


57 
48 
38 
28 
19 

9 

4.5 

4.5 

3.0 

3.0 

4.5 
3.0 
4.5 
3.0 
4.5 

6.8 
85 
23 
15 

9 

9 
15 
33 
S3 
83 

45 
45 
45 


23 
23 
19 
15 

15 
15 
52 

149 


129 

129 

67 

75 

378 

4d5 
360 
256 
204 

170 

160 
139 
129 
129 
120 

101 
92 
92 
84 
75 

75 
50 
59 
59 
SO 

50 
101 
110 
101 
92 
81 


75 

93 
«? 
75 
9J 

92 

92 

75 


75 

» 
67 

59 

59 
59 
29 


75 
67 
58 

52 
45 
33 

39 
39 


Note.— Daily  discharee  1910-11  determined  from  a  rating  curve  well  defined  below  150  aecoDd-feet. 
Discharge  Feb.  23-24  ana  Nov.  29-30, 1911,  estimated  on  account  of  ice. 


Monthly  discharge  of  Rio  Pueblode  Taos  at  Los  Cordovas,  N.  Mex.,for  1910-11, 

Month. 

Discharge  in  aeoond-feet. 

Run-off 
(total 

in  acre- 
feet). 

Acco- 

Maximum. 

Minimum. 

Mean. 

rKj. 

1910. 
April  6-30 ...           .        . 

315 
300 
59 
6.8 
4.5 
4.5 
15 
15 
23 

67 
28 

\.\ 

1.6 
1.5 
4.6 

16 

18 

160 
152 
11.0 
2.20 
3.92 
4.36 
9.28 
15.0 
18.8 

7,090 

600 
135 
211 
2S0 
568 
893 

i.ieo 

B. 

May 

B. 

June 

r. 

July 

D. 

August 

D. 

September 

D. 

October 

D. 

November 

D. 

December 

C. 

Theperiod     

21,200 

1911. 
Jamiary r . . . 

43 
31 
101 
192 
345 
216 
92 
85 
149 
495 
92 

15 
20 
23 
48 
129 
15 
28 
3.0 
15 
59 
80 

20.7 
23.4 
51.7 
88.9 

216 
85.7 
57.4 
23.6 
24.3 

187 
66.1 
20.0 

1,230 
1,300 
3,180 
5,170 
13,300 
5,100 
8.530 
1,4S0 
1450 
8,420 
8930 
1,230 

r. 

Februu'y 

c. 

March 

B. 

April 

B. 

iSy!:::::::::::::::::::::::::::::::::::::::::::::: 

B. 

June 

B. 

July 

B. 

August 

B. 

September 

B. 

October 

B. 

Novembor 

B. 

December 

D. 

The  year                                             .  . .  . 

345 

3.0 

68.1 

49.300 

NoTE.^Mean  discharge  Dec.  17-31. 1910,  estimated  18  second-feet.    Jan.  1-12, 1911 ,  esUmated  15  sKond- 
feet,  and  Dec.  1-31, 1911,  estimated  20  seoond-feet,  on  account  of  ice. 
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BIO  LT7CBBO  NEAB  TAOS,  N.  HEX. 

Location. — Just  above  the  headgate  of  the  Seco  ditch  at  the  mouth  of  the  canyon  9 
miles  above  Taoe,  about  sec.  11,  T.  26  N.,  R.  13  E.  No  important  tributaries  near 
the  station. 

Beoords  available.— December  17,  1910,  to  December  12,  1911,  and  fragmentary 
records  from  May  to  August,  1910. 

Drainage  area. — Not  measured. 

Qage.— An  automatic  recording  gage,  instaUed  by  the  United  States  Indian  Service 
December  17, 1910,  referred  to  the  datum  of  vertical  staff  gage  originally  installed. 

Channel. — Somewhat  shifting. 

Diflcharge  measurements. — ^Made  by  wading. 

Winter  flow. — Ice  causes  slight  backwater  at  gage  during  the  winter  months. 

Diversions. — No  diversions  above  the  station.  Records  represent  the  natural  run- 
off.   Below  the  station  water  is  diverted  for  irrigation. 

Accuracy. — ^Although  the  channel  is  somewhat  shifting,  it  is  probable  that  the  esti- 
mates may  be  considered  fair. 

Cooperation. — Station  maintained  in  cooperation  with  the  Territorial  engineer  and 
the  United  States  Forest  Service. 

Diacharge  measuremenU  of  Rio  Lucero  near  Tao$,  N.  Mex.y  in  1911. 


Dat«. 

Hydrograpber. 

h2SEt. 

Dis- 
charge. 

J&n.    28a 

n.  Hr  tiq««^M ..r..    , 

Feet. 

0.76 

.86 

1.18 

1.76 

aee,'feet, 
8.0 

Mar.  11 

...do 

12  5 

Apr.  21 

do 

29.7 

June    8 

R.  L.  Cooper 

88.4 

a  Slight  loe  conditions. 

Daily  gage  height,  in  feet,  of  Rio  Lucero  near  Taos,  N.  Mex.yfor  1911, 
[B.  O.  PhUllps,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

0.7 
.86 
.06 
.76 
.9 

1.06 

1.0 
.76 
.66 
.66 

.65 

.7 
.7 
.7 

.7 

.66 
.65 
.66 
.66 
.7 

.76 
.76 
.76 

0.7 

0.7 
.7 
.7 
.76 
.76 

.76 

.75 

.76 

.8 

.86 

.85 
.8 
.8 
.8 
.8 

.85 
.86 
.86 
.86 
.85 

.86 

.9 

.85 

.86 

.85 

.8 

.8 

.8 

.9 

1.06 
1.2 

1.26 

1.2 

1.15 

1.1 

1.0 

.96 
.95 
.9 

■.96' 

1.0 

1.0 

1.06 

1.15 

1.1 

1.1 

1.16 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 

1.2 

1.26 

1.3 

1.2 

1.2 
1.2 
1.2 
1.3 
1.46 

1.6 
1.6 
1.6 
1.6 
1.66 

1.66 

1.7 

1.66 

1.65 

1.66 

1.7 

1.7 

1.7 

1.76 

1.7 

1.6 

1.6 

1.6 

1.66 

1.65 

1.75 

1.8 

1.8 

1.7 

1.7 

1.75 

1.85 

1.8 

1.8 

1.76 

1.7 

1.7 

l.;5 

1.75 

1.8 

1.8 

1.75 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.65 

1.6 

1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.56 
1..W 
1.56 
1.56 
1.65 

1.55 
1.55 
1.66 
1.65 
1.56 

i.ts 

1.6 
1.45 
1.36 
1.35 

1.36 
1.35 
1.35 
1.35 
1.36 

1.36 

1.36 

1.36 

1.4 

1.5 

1.56 

1.66 

1.55 

1.6 

1.65 

1.6 

1.6 

1.6 

1.65 

1.6 

1.5 

1.5 
1.5 
1.6 
1.4 
1.36 

1.3 

1.26 

1.26 

1.26 

1.25 

1.25 

1.25 

1.25 

1.2 

1.2 

1.16 

1.2 

1.2 

1.16 

1.1 

1.06 

1.2 

1.36 

1.36 

1.4 

1.4 

1.35 

1.36 

1.3 

1.3 

1.25 

1.3 

1.25 

1.2 

1.15 

1.15 

1.15 
1.16 
1.15 
l.l.'i 
1.15 

1.1 

1.16 

1.1 

1.1 

1.15 

1.1 

'i.oi' 

1.05 
1.05 

1.0 

1.06 

1.15 

1.1 

1.4 

1.46 
1.4 
1.36 
1.35 
a  1.96 

2.3 

1.8 

1.6 

1.65 

1.5 

1.4 

1.4 

1.35 

1.3 

1.3 

1.2 
1.1 
1.1 
1.1 
1.1 

1.15 

1.1 

1.05 

1.05 

1.0 

1.05 

1.06 

1.06 

1.0 

1.0 

1.06 

1.05 

1.05 

1.1 

1.1 

1.05 

1.1 

l.I 

l.I 

1.1 

1.05 

1.15 

1.2 

1.15 

1.1 

1.1 

1.15 

1.16 

1.1 

1.1 

1.06 
1.05 

i.a5 
1.1 

1.4 

1..% 
1.26 
1.95 
2.  A 
2.2 

1.2 

2 

1.0 

3 

1.0 

4 

1.0 

5 

1.0 

6 

1.0 

7 

1.0 

R.              

1.0 

9 

1.0 

10 

1.0 

11 

1.0 

12 

1.0 

13 

14 

15 

le 

17 

18 

19 

20.            

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

a  Maximum  gage  height  Oct.  6,  3  feet 
Note.— Qage  heights  affected  by  ice  Jan.  1  to  7,  Jan.  26  to  28,  about  Nov.  25  to  30,  and  Dec.  13  to  31. 
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Daily  dUehar^e,  wi  uamd-ftti^  of  Rio  Lueeto  near  Tqm^  N,  Mex.t/or  191L 


D»y. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Au«. 

Sept. 

Oct. 

Nov. 

Dec 

1 

6 
6 
6 
6 
6 

6 

e 

6 
6 

8 

8 
8 
8 
6 
6 

6 
6 
8 
6 
8 

8 
9 
13 
11 
0 

6 
6 
6 

21 

31 

36 
31 
28 
24 
18 

18 
18 

21 
28 
24 
24 
28 

31 
31 
81 
31 
31 

31 
31 
36 
40 
81 

31 
31 
31 
40 
55 

60 
00 

71 
71 
76 

76 
82 
76 
76 
76 

82 
82 
82 
88 
82 

71 
71 
71 
76 

76 

88 
94 
04 
82 
82 
88 

100 
04 
04 
88 
82 

82 
88 
88 

04 
04 

88 
82 
82 
82 
82 

82 
82 

76 
71 
71 

71 
71 
71 
71 
71 

66 
66 
66 

66 
66 

66 
66 
66 
66 

66 

66 
60 
65 

45 
45 

45 
45 
45 
45 
45 

45 
45 
45 

50 
60 

66 
66 
66 
60 
66 

71 
71 
71 
66 

60 
60 

60 
60 
00 
fiO 
45 

40 
36 
36 
36 
36 

36 
36 
36 
31 

31 

28 
31 
31 
28 
24 

21 
31 
45 
45 
50 

50 
45 
45 
40 
40 
36 

40 
36 
31 
28 
28 

28 
28 
28 
28 
28 

24 
28 
24 
24 
28 

24 
23 
23 
23 

22 

22 
22 
21 
21 
21 

18 
21 
28 
24 
50 

55 
50 
45 
45 
112 

158 
04 
71 
76 
60 

50 
50 
45 
40 
40 

31 
24 
24 
24 
24 

28 
24 
21 

21 
18 

21 
21 
21 
18 
18 
20 

21 
21 
21 
24 
24 

21 
24 
24 
24 
24 

21 
28 
31 

28 
24 

24 
28 
28 
24 
24 

21 
21 
21 
20 
20 

20 
20 
20 
20 
20 

31 

2 

IS 

3 

18 

4 

18 

5 

18 

6 

18 

7 

13 

8 

IS 

0 

18 

10 

IS 

11 

Ifi 

12 

IS 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

2S 

26 

27 

28 

20 

ao 

31 

Non.— DaUy  dinhargs  determiiied  tnm  a  ftdiiy  well  defined  rattng  curve.    Diacharge  esttmaied  on 
account  of  ice  Jan.  4-7  and  Not.  24-30. 

Monthly  discharge  of  Rio  LvLcero  mar  Toob,  N,  Mex.yfor  1911. 


Month. 


Diachaise  In  aecond-feet. 


Maxlmom.   Minimum.      Mean. 


Run-off 

(tnaore- 

feet). 


Area- 
racy. 


January 

February 

March 

^:::::::: 

June. 

July 

August 

September... 

October 

November. . . 
December  «. . 


8 
13 
31 
40 
94 

100 
71 
60 
50 

158 
31 


5.8 
7.1 
10.6 
24.7 
71.6 
79.6 
57.9 
39.3 
26.5 
43.5 
23.0 
15.0 


357  T. 


ao4 

652 
1,470 
4,400 
4.740 
3.560 
2.420 
1.580 
2.670 
1,370 

022 


The  year.. 


158 


33.0 


24,500  i 


•  Estimated. 
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HOBN  BIVBB^  MBAB  CANJILON,  N. 

Location. — In  the  Caraon  National  Forest,  at  Canjilon  ranger  station,  in  sec.  2,  T.  26 

N.,  R.  5  £.,  5  miles  northeast  of  Canjilon;  no  important  tributaries  near  by. 
BecordB  available.— June  19, 1911,  to  September  30,  1911. 
Drainag^e  area. — Not  measured. 
Oa^.— Vertical  staff. 
ChanneL — Not  sufficient  data  to  indicate. 
Discharge  measurements. — ^Made  by  wading. 
Diversions. — No  water  diverted  above  the  station;  the  records  represent  the  natural 

run-off. 
Accuracy. — Owing  to  a  lack  of  discharge  measurements,  no  estimates  of  daily  or 

monthly  dischaige  can  be  made. 
Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

The  following  discharge  measurement  was  made  by  H.  B.  Waha: 
June  19,  1911:  Gage  height,  1.79  feet;  discharge,  5.6  second-feet. 

Daily  gage  height,  in  feet,  of  Horn  River  near  Canjilon,  N.  Mex.,/or  1911, 
[L.  A.  Shartser,  observer.] 


Day. 

June. 

July. 

Aug. 

Sept. 

Day, 
16 

June. 

July. 

Aug. 

Sept. 

1   

1.68 
1.74 
1.77 
1.72 

i.aa 

1.82 
1.84 
1.68 
1.64 
1.60 

1.59 
1.60 
1.75 
1.68 
1.65 

"'i.*46" 
1.46 

1.45 
1.43 
1.42 
1.41 
1.39 

1.38 
1.38 
1.48 
1.47 

1.41 
1.37 
1.46 
1.45 
1.44 

1.43 
1.41 

""i.46 

1.39 

*  "1.39 
1.38 

1.70 
1.66 
2.12 
2.06 
1.82 

1.80 
1.76 
1.72 
1.68 
1.78 

*i'92' 
1.78 
1.68 
1.62 
1.52 

1.42 
1.42 

'i.'44' 

1.40 

2 

17 

3 

18 

1.41 

4 

19 

1.76 
1.74 

1.76 
1.73 
1.72 
1.59 
1.68 

1.67 
1.60 
1.58 
1.69 
1.68 

1.43 

6 

20 

6...  . 

21 

7 

32 

2.15 
1.74 
1.67 
1.67 

1.66 
1.52 
1.48 
1.48 
1.47 
1.43 

1.39 

8 

23 

1.40 

9 

24 

1.38 

lo::;: ::::'i:::::::: 

25 

11 

26 

1.51 

12 

27 

1.65 

13 

1  28 

14 

29 

15 

30 

2.06 

1    1 

1  31 

RIO  VALLECITOS  AT  VALLBCITOS,  N.  HEX. 

Lo€atlon.~-At  Vallecitos,  in  sec.  17,  T.  26  N.,  R.  8.  E.,  in  the  Carson  National  Forest. 

Records  available. — June  17,  1911,  to  December  5,  1911. 

Drainag'e  area. — Not  measured. 

Oagre. — Vertical  staff. 

Channel. — Not  eufiicient  data  to  indicate. 

Discharge  measurements. — Made  by  wading. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months. 

Diversions. — ^Water  is  diverted  in  small  amounts  for  a  distance  of  6  miles  above  the 

station. 
Accuracy. — Owing  to  a  lack  of  dischaige  measurements,  no  estimates  of  daily  or 

monthly  discharge  are  available  at  present. 
Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

1  Rio  Canjilon. 
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SURFACE   WATER  SUPPLY,  1911,  PART  VIH. 


The  following  discharge  meaaurement  was  made  by  H.  B.  Waha: 
June  17,  1911:  Gage  height,  1.63  feet;  discharge,  27.7  second-feet. 

Daily  gage  height,  in  feet,  of  Rio  Valledtos  at  ValUcUot,  N.  Mex.,for  1911, 
[C.  E.  Hulbert,  obBwer.] 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Day. 

June. 

July. 

Aug. 

Sept 

Oct. 

NOV. 

Dec 

1 

1.17 
1.&6 
1.46 
1.35 
1.27 

3.30 
l.fiO 
1.41 
1.33 
1.26 

1.20 
1.27 
1.26 
1.64 
1.45 

1.32 
1.28 
1.24 
1.35 
1.14 

1.13 

1.06 

1.06 

.92 

.93 

.96 

1.12 

1.03 

.92 

.90 

1.20 
1.04 
1.06 
1.06 
1.06 

1.26 
1.14 
1.10 

i.OT 

1.07 
1.06 
1.28 
1.16 
1.26 

'i.'io' 

1.23 
1.20 

1.54 
1.46 

1.50 
1.67 
1.56 
1.56 
1.66 

16. . . . 

1.82 
1.50 
1.55 
1.58 
1.73 

1.67 
1.56 
1.48 

!:§ 

2.20 
1.56 
1.66 

.94 

.98 

.92 

1.06 

1.07 

.96 
1.38 
1.45 
1.29 
1.26 

1.18 
1.13 
1.21 
1.18 
1.09 
1.10 

1.25 
1.13 
1.08 
1.08 
1.42 

1.20 
1.14 
1.12 
1.16 
1.17 

1.14 
1.25 
1.18 
1.22 
1.28 

1.50 

2        ' 

17.... 
18.... 
19.... 
20.... 

21.... 
22.... 
23.... 
24.... 
25.... 

26.... 
27... 
28... 
29... 
30... 
31.... 

1.63 
1.61 
1.56 
1.48 

1.46 
1.44 
1.40 
1.37 
1.25 

1.17 
1.16 
1.16 
1.16 
1.22 

1 

3 

1.63 

1 

4 -   - 

6.... 

1.51 

1.42 
1.46 
1.44 

1.59 

1.56 
1.56 
1.54 
1.52 
1.50 

6..   . 

2.33 
2.26 
2.11 
1.96 
1.82 

1.74 
1.68 
1.62 
1.58 
1.53 

1.41 
1.40 
1.52 
1.52 
1.53 

7.... 

8..   --:: 

9.... 

10. . . . 

11.... 

12 

1.47 
1.45 

1.60 

13. . . . 

i.ao : 

14  ... 

1 

15.... 

1.64 
1.59 

1.58 

SANTA  FB  CBBB&  AT  MONUMBNT  BOCK,  NEAB  SANTA  FE,  N.  XSZ. 

Location. — At  Monument  Rock,  a  large  conspicuous  bowlder  7  miles  above  Santa 
Fe,  in  sec.  30,  T.  17  N.,  R.  HE.  No  tributaries  within  several  miles  of  the 
station.  From  June  1,  1907,  to  July  16,  1910,  and  March  8  to  November  12, 
1911,  a  station  was  maintained  at  Santa  Fe.  Between  the  two  stations  there 
are  no  important  tributaries,  but  the  Santa  Fe  Water  &  Light  Go.  diverts  water. 

BeoordB  available.— -August  29,  1910,  to  February  25,  1911. 

Draiziage  area. — ^Not  measured. 

Qage. — ^Vertical  staff. 

Channel. — Somewhat  shifting. 

Diaeharge  measurementB. — ^Made  from  footbridge. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months. 

Bivendona. — Little  or  no  water  is  diverted  above  the  station,  and  therefore  the 
records  represent  closely  the  natural  run-off. 

Accuracy. — Owing  to  the  meager  data,  no  estimates  of  discharge  are  made  for  1911. 

Cooperation. — Station  maintained  in  cooperation  with  the  Territorial  engineer. 

A  record  of  gage  heights  from  February  5  to  25,  1911,  showed  an  average  stage  of 
0.8  foot. 

Ditcharge  measurements  of  Santa  Fe  Greek  at  Monument  Rock,  near  Santa  Fe,  N.  Jfer., 

for  1911. 


Date. 

Hydrognphflr. 

beigSt. 

Dl»« 

Mar     flfl 

Fed. 

See.-fut, 
7.1 

Aug.    7 

W.  B.  Frneman , , . 

fcT.O 

a  Measurement  made  1  mfle  above  Santa  Fe  Water  ie  Light  Co.'s  reservoir  in  Santa  Fe  Canyon.    Gate 
at  I>on  Qaspar  bridge  in  Santa  Fe  read  0. 60  feet, 
fr  Estimated. 
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SANTA  FB  CaXSK  AT  SANTA  FB,  N.  HEX. 

Location— At  Don  Gaspar  Avenue  Bridge  in  Santa  Fe,  in  sec.  24,  T.  17  N.,  R. 

9  £.    No  tributaries  within  several  miles  of  this  station. 
Kecozds  available.— Fragmentary  records  from  May  31,  1907,  to  November  12,  1911. 
Drainage  area. — ^About  40  square  miles. 
Oag^.— The  datum  of  the  original  staff  gage  was  changed  August  13,  1908,  and  again 

August  22,  1908.    Since  Uiat  time  it  has  remained  permanent. 
ChanneL— Shifting. 

Diaehflxge  meamrementa.— Made  from  bridge  and  by  wading. 
Winter  flow. — ^Ice  causes  backwater  during  the  winter  months. 
Diyendona. — ^Water  is  diverted  for  the  Santa  Fe  waterworks  above  the  station 

and  one  small  irrigation  ditch  diverts  just  above. 
Aoenrai^. — Owing  to  the  lack  of  gage  heights,  no  estimates  of  daily  dischaige  have 

been  made. 
Cooperation.— Maintained  in  cooperation  with  the  Territorial  engineer. 

Ditcharge  meatnremenU  of  Santa  Fe  Cruh  at  Santa  Fe,  N.  Mex.,  in  191 1. 


Dat«. 

hJs^t. 

Dis- 
oluirse. 

Data. 

Hydrographer. 

hJSt, 

Dis- 
charge.  ' 

1 
Mar.    4  1 

W.  B.  Fraeman 

Feet. 

See.'fL 

0 

0 

0 

0 

9.7 

a  10.0 

6.0 

18.9 

-fi.0 

ad.0 

at.0 

a4.0 

■  3.0 

a8.0 

a8.0 

a3.0, 

1 

Aug.    1 

Sept.  23 
Oct.   27 
28 
30 
Not.    3 
11 
12 
12 

W.  B.  Freeman 

Feet. 

aec^L 
aO.36 

do 

do. 

a   10 

do 

do 

a. 06 

do 

do 

a  10 

.do 

o.ao 

do 1 

a. Oft 

.  ...do 

do 1 

a. 06 

19 

do 

.30 
.72 

do 

a. 06 

June    1 

.  ...do 

do 

0 

Julyg 

.do 

do 

a  10 
.20 
.60 
.10 

aj  0 

....do 

do 

•  9  0 

Si 

do 

do 

as  0 

26  ! 

do 

do 

do 

07.0 

27  1 

..do 

a  10.0 

29 

do 

do 

a9.0 

30 

...do 

do 

.40 

a  12.0 

31 

do 

a  Estimated. 

DaUy  gage  height,  in  feet,  of  Santa  Fe  Creek  at  Santa  Fe,  N.  Mex.yfor  1911, 
[A.  S.  Kirkpatrick,obeerver.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

0.70 
.60 
.40 

2 

3 1 

0.10 

4 

5 

.40 
.20 



6. 

7 

8 

0.60 

0 

10 

11 

.  ..  .  

12. 

1 

.40 

13 

14 

15 

0.10 

.30 
.40 
.60 



IS. 

1 

17 

18 

19 

.30 

20 

.80 
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Daily  gage  height,  in  feel,  of  Santa  Ft  Creek  at  Santa  Fe,  N.  Mex.,  for  19/1— ^Jontinued. 


Day. 

Mar. 

Apr. 

May. 

June. 

July.      Aug. 

(            1 
Sept.   '    Oct.    ,  Nov. 

21 

0.50 

1. .  ... 

1 

22 

1  ' 

1 

23.    .                  

j 

24 

1 

::::::::i::::::::!:::::::; 

26 

^58 

.55 
.42 
.SO 
.55 
.45 
.68 

1 

1 

26 



1 



27                                     ... 

0.10 
.20 
.50 

28 

29     .            

30 

1.90 

t 

31 

1 

1    _. 

1 

1 1 

Note.— No  flow  in  the  creek  from  June  7  to  20. 

BIO  SAN  ANTONIO  NEAB  OBTIZ,  N.  HEX. 

Location. — At  the  lower  San  Antonio  ranger  station  in  the  Carson  National  Forest, 
in  sec.  1,  T.  30  N.,  R.  7  E.;  nearest  tributary,  a  small  stream  entering  from  the 
south  just  above  the  station;  Nutritus  Creek  enters  2  miles  above. 

Becorda  available.— June  16,  1911,  to  November  27,  1911. 

Drainage  cu:ea. — Not  measured. 

Oage.— Vertical  staff. 

Channel. — Data  too  meager  to  determine. 

Discharge  measurements. — ^Made  by  wading. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months,  and  the  records  are 
discontinued. 

Diversions. — Four  small  diversions  above  the  station. 

Accuracy. — Owing  to  lack  of  dischaige  measurements  no  estimates  of  flow  are 
available  at  present. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

The  following  discharge  measurement  was  made  by  H.  B.  Waha: 
June  16,  1911:  Gage  height,  1.10  feet;  discharge,  8.5  second-feet. 

Daily  gage  Jieight,  infeet^  of  Rio  San  Antonio  near  Ortiz,  N.  Mex,,foT  1911, 
[T.  A.  Graham,  observer.] 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Day. 

June. 

July. 

1.1 

1.1 

1.16 

1.15 

1.0 

1.0 
1.05 
1.15 
1.25 
1.25 

1.2 

1.2 

1.15 

1.1 

1.1 

1.1 

Aug. 
0.0 

Sept 

Oct. 

Nov. 

1 

1.0 
1.1 
1.1 

1.1 
1.0 
1.0 
1.0 
1.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

1.0 
1.0 

"i.6 

16 

1.1 
1.1 
1.1 
1.1 
1.0 

1.0 

0.8 

1 

2 

1.1 

.0 
.4 

.8 

.8 
.8 
.82 
.8 

"6.'8* 
.8 

17 

1:1 

3     

18 

.8 
.8 
.8 

4 

19 

1.0 

5     

1.0 

1.05 
1.05 
1.0 
1.0 
1.1 

1.1 

1.1 

1.55 

1.35 

l.l 

20 

1.0 

Q 

21 

1,1 

7 

22 

8       

23 

1.0 
1.0 
1.0 

.0 
.5 
.5 
.0 
1.0 

ao; 

9 

24 

10     

25 

.8 

.8 
.8 
.8 
.8 
.8 

1.0 

1.1 
1.1 
1.1 

1.2 

11 

26 

1.1 

12 

1  27 

1.1 

13 

'  28 

14 

1.1 

1  20 

15 

i  30 

1.1 

1.0 

1  31 

1                         1 

- 

a  Maximum  gage  height,  5.6  feet  Sept.  30. 
Note.— No  flow  In  the  river  from  Aug.  5  to  Oct.  3,  where  the  gage  heights  are  omitted. 
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BIO  PT7BBOO  AT  BIO  PUBBCO,  N. 

Location.— At  the  Atchison,  Topeka  &  Santa  Fe  Railway  bridge  between  Pavo  and 
Rio  Puerco,  in  aec.  31,  T.  7  N.,  R.  1 W. ;  nearest  tributary,  a  email  stream  entering 
from  the  west  just  below;  San  Jose  River  enters  about  6  miles  above. 

Beeords  available.— Fragmentary  records  September  7,  1910,  to  October  2,  1911. 

Drainage  area. — Not  measured. 

Gage. — ^Automatic  recording  gage. 

Channel. — Somewhat  shifting. 

Diacharge  measurements.— Made  by  wading. 

Accuracy. — Owing  to  the  meager  data  no  estimates  of  discharge  can  be  made. 

Cooperation. — Station  maintained  in  cooperation  with  the  Territorial  engineer. 

Discharge  measurementi  of  Rio  Puerco  at  Rio  Puerco,  N.  Mex.y  in  1911. 


Date. 

Hydrographer. 

«»«•■  ,  dS^. 

Aag.    6 

G.  H.  Russell 

Feel.     \  Sec. -ft. 
0 

Sept.    2 

do 

0 

1 

DaUy  gage  Jieightj  in/eety  of  Rio  Puerco  at  Rio  Puerco,  N.  Hex,,  for  1911. 
(Chas.  Lembke,  observer.] 


Day. 

Aug. 

Sept.  I 

Oct.; 

2.06 
1.85 

Day. 

Aug. 

Sept. 

Oct. 

Day. 

Aug. 

Sept. 

Oct. 

, 

1 

11 

21 

1.65 
1.45 

2 

12 

' 

22 

3 

13 

, 

23 

4 

1 

14 

::::::  ::::::i:::::::i 

34 

3.3 
2.4 

1.6 
1.2 
.9 
.8 
.7 
.65 

5 

1.1   1 

15 

J 

25 

6 

16 

n 

26 

17 

27 

8 

1            1 

18 

28 

9 

1 

10 

2.45 
2.0 

29 

10    

, 

20 

ao 

a2.3 

1      1 

31 

a  Estimated. 
BIO  PITBBCO  MBAB  LA  JOY  A,  N.  HEX. 

Location. — At  the  Atchison,  Topeka  &  Santa  Fe  Railway  bridge  2  miles  north  of 
La  Joya  railway  station,  in  sec.  20,  T.  2  N.,  R.  1  E.;  1  mile  above  the  mouth  of 
the  river;  above  all  tributaries;  no  important  tributaries  for  several  miles  above. 

Beeords  available. — Fragmentary  records  September  10,  1910,  to  November  9,  1911. 

Drainage  area. — Not  meamired. 

Ga^. — ^Automatic  recording  gage. 

ChanneL— Very  shifting. 

Diachar^  measurements. — ^Made  by  wading. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months,  and  the  records  are 
discontinued. 

Accuracy. — Owing  to  the  extreme  changes  in  conditions  and  the  few  measurements, 
it  is  not  possible  to  make  estimates  of  dischaige. 

Cooperation. — Station  maintained  in  cooperation  with  the  Territorial  engineer. 
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DMiarge  mecmaremenU  of  Rio  Puerto  near  La  Jopa,  N.  J/ex.,  in  1911. 


Date. 


Hydngn^lMr. 


Oace 


charge. 


Feb.  14 
Mar.  22 

Aug.    6 
Nov.    1 


C.B.DIgby 

O.H.RusseU... 

....do 

W.  B.  Freeman. 


Fed, 


S.10 
4.40 
4.75 


8ec-f«L 
•0.25 
9.8 
•  2.0 
34.  S 


•  Efltimated. 
Daily  gage  height,  in  feet  y  af  Rio  Puerco  near  La  Joya,  N.  Mex.,for  1911. 


(S.C.  Elliott,  obeenrer.] 

Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

1            

6.0 
5.9 
6.8 
6.7 
4.0 

4.8 
4.8 
4.7 
4.7 
4.6 

4.4 

4.3 
4.1 
4.0 
3.8 

3.6 
8.3 
6.3 
6.0 
6.8 

6.2 
5.1 
6.8 
7.4 
7.2 

6.8 
6.2 
6.6 
6.0 
4.0 
4.8 

4.7 
4.7 
4.6 
4.6 
4.5 

4.5 
4.4 
4.4 
4.4 
4.7 

4.7 
4.6 
4.6 
4.6 
4.5 

4.5 
4.6 
4.6 
4.6 

4.7 

4.7 
4.7 
4.7 
4.6 
4.6 

4.6 
4.6 
4.6 
4.6 
6.6 

6.8 
6.8 
6.8 
6.8 
6.0 

6.5 
5.5 
4.8 
4-7 

4.75 

2 

1 

6.8 

•  6.7 

6.0 

5.0 

4.7 

3  

r 

4.fi5 

4         

4.e 

5 

1 

4.55 

6 

4.» 

7            

4.45 

8 

2.7 
3.2 
3.26 

8.2 

3.36 

3.4 

3.46 

3.5 

3.45 
3.2 
3.0 
2.96 
3.0 

3.05 

3.1 

3.0 

3.0 

2.5 

2.0 
2.8 
2.8 
2.7 
2.6 

14 

Q 

""6.3 
5.1 

5.0 

5.1 
5.1 

6.1 
6.1 
6.0 
5.0 
4.0 

6.2 
5.8 
5.2 
5.1 
6.1 

5.1 
5.0 

4.35 

10 

11 

12 

13          

6.45 

6.9 

5  8.0 

6.2 
6.6 
6.4 
6.6 
6.8 

7.4 

7.06 

6.1 

6.1 

6.4 

7,4 
6.8 
6.1 
6.0 
5.0 
6.1 

( 

14 

15 

10 

17 

18                               

10 

30      

21  .                       

22 

23 

24 

1 

25 

26 

1 

27 

1 

28 

*'     '      1 

29          

5.1 

80 

31 



a  Approximate  maximum  gage  height  July  3, 8.0  feet. 
b  Maximum  gage  height  July  16^  lao  feet. 

Non.— No  flow  in  the  river  where  gage  heights  are  omitted  except  Oct.  20, 30,  and  81,  wfan  thenwist 
■mall  flow. 

SAN  JOSE  BIVEB  MBAB  SUWAMBB,  N.  HBX. 

Location.— ^Two  miles  below  the  railroad  station  at  Suwanee,  near  sec.  29,  T.  8  N., 
R.  2  W.;  about  6  miles  above  the  mouth  of  the  river  and  3  miles  below  the  Rio 
Lucero. 

Records  available.— Fragmentary  records  August  30,  1910,  to  December  31, 1911- 

Drainage  area.— Not  measured. 

Qage. — ^Automatic  recording  gage. 

OhaaneL — Shifting. 

Discharge  meaaurementB.— Made  by  wading. 

Accuracy. — Owing  to  the  shifting  character  of  the  stream,  and  the  lack  of  dischBrge 
measurements,  no  estimates  of  discharge  can  be  made. 

Cooperation. — Station  maintained  in  cooperation  with  the  Tenitmal  engineer. 
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Di$eharg€  meatwremenU  of  San  Jo$e  River  near  Suwanee^  N,  Mex.t  in  1911, 


Date. 

Hydrognpher. 

heigPt. 

Dis- 
charge. 

Aug.  10 
Sept.    2 

G.  H.  Rnaell 

Feet. 
0.62 
.50 
1.20 

SeC'fl. 
a  1.6 

do 

a  1.5 

Nov.    2 

W,  P.  Freeman , 

18.5 

a  Estimated. 

Daily  gage  height ^  in  feet,  of  San  Joee  River  near  Sutoaneet  N,  Mex.ffor  1911, 
[Chas.  Lembke,  obsarver.) 


Day. 

Aug. 

Sept. 

Oct. 

Nov.   ■    Dec. 

i 

Day. 

Aug. 

1 
Sept.  1    Oct. 

Nov. 

Dec. 

1 

0.80 
.50 
.50 
1.50 
1.10 

.80 
.50 
.50 
.50 
.00 

.80 
1.10 
1.20 
1.80 
1.30 

1.80 
1.20 

'  "i-'ao* 

1.22 
1.22 
1.40 

1.50 
1.20 
1.16 
1.10 
1.06 

1.06 
1.06 
1.06 
1.06 
1.06 

0.06 

.66 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

26 

29 

30 

31 

0.66 
•  3.10 
4.00 
2.40 
1.80 

2.10 
02.90 
3.20 
3.70 
3.60 

2.80 
1.80 
1.40 
1.30 
1.26 
1.10 

1.00 
.86 
.80 

1.00 
5  2.50 

1.30 
1.10 
1.00 
.80 
.80 

.80 
1.00 
1.30 
1.30 
3.00 

1.10 
1.10 
1.10 
1.10 
1.10 

1.06 
1.06 
1.06 
1.02 
1.00 

1.00 
1.00 
1.00 
.96 
.96 

0.48 

2 

.48 

3 

.50 

4     .   .   . 

.50 

5 

.48 

6 

.25 

7 

.22 

8 

.20 

9 

.21 

10 

11 

12 

13 

14 

15 

0.50 

.50 
.50 
.50 
.70 
.50 

.28 

.23 
.33 
.36 
.32 
.38 
.38 

«  Kaicimnin  gage  height  Aug.  17,  6.2  feet.  »  Maximum  gage  height  Sept.  20, 3.9  feet, 

c  Maximum  gage  height  Aug.  22, 4.8  feet. 

PBOOS  B.IVEB  BASIN. 
PECOS  RIVER  AT   COWLES,   N.   MEX. 

Location.— At  highway  bridge  about  sec.  28,  T.  18  N.,  R.  12  £.,  three-fourths  mile 
below  Cowles  post  office;  midway  between  Espiritu  Santo  and  Willow  creeks. 

Records  ayailable.— March  9,  1910,  to  December  15,  1911. 

Draina^  area. — ^Not  measured. 

Ga^e. — ^Automatic  recording  gage. 

Chazmel. — Fairly  permanent  except  during  high  water,  when  it  may  shift  slightly. 

Discharge  meastireinents. — ^Made  from  bridge  during  high  water  and  by  wading 
at  ordinary  stages. 

Winter  flow. — Ice  causes  backwater  during  a  portion  of  the  winter  months. 

Accuracy. — Conditions  are  favorable  for  accurate  results,  and  the  records  should  be 
reliable. 

Cooperation. — ^Maintained  in  cooperation  with  the  Territorial  engineer. 

Discharge  measuremenU  ofPecoe  River  at  Cowles,  N.  Mex.y  in  1911. 


Date. 


Hydrographer. 


Gage 
height. 


Bis- 
charge. 


Jan.     6a 
Mar.  31 
May  25 

June    9 

16 

Aug.    7 

Oct.  31 


C.B.DIgby.... 
R.  L.  Cooper. . . 

do....^.... 

Jones  and  Jones 
O.  H.  Russell . . 
W.  B.  Freeman 
do 


Feet. 
2.10 
1.30 
2.25 
1.74 
1.66 
1.70 
1.47 


8ee.-ft. 

66!  1 
266 
157 
124 
134 

75.2 


« loe  present. 
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Daily  ffoge  heigfUf  in  feet ,  of  Pecos  River  at  Cowles,  N,  Mex.^for  1911. 
[E.  Rivera,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1.6 

1.45 

1.55 

1.5 

1.5 

1.5 

1.5 

1.45 

1.45 

1.45 

1.35 
1.4 
1.45 
1.45 
1.45 

1.45 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.55 
1.6 
1.65 

1.6 
1.6 
1.6 
1.8 
1.6 

Dec 

1 

a9 

.9 
.9 
.9 
.9 

.9 
.05 
.9 
.9 
.05 

.9 

.8 
.8 
.8 
.8 

.8 
.8 
.8 
.78 

.78 

.77 
.0 

1.16 

1.3 

1.3 

1.3 
1.25 
1.26 

1.25 
1.2 
1.2 
1.06 
.05 

1.0 
1.0 
1.0 
1.0 
1.1 

1.1 

1.0 

.05 

.0 

.05 

1.0 
1.0 
1.0 
1.0 

1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
].05 
1.15 
1.25 
1.35 

1.35 

1.3 

1.3 

1.25 

1.15 

1.16 

1.1 

1.1 

1.1 

1.15 

1.2 
1.2 
1.2 
1.2 
1.3 

1.35 

1.4 

1.36 

1.4 

1.5 

1.55 

1.7 

1.7 

1.6 

1.6 

1.6 

1.7 

1.8 

1.75 

1.65 

1.7 
1.75 
1.8 
2.05 
2.25 

2.66 

2.8 
2.05 
3.06 
2.9 

2.75 
2.65 
2.6 
2.76 
2.85 

2.75 

2.7 

2.7 

2.6 

2.45 

2.35 
2.25 
2.2 
2.25 
2.3 

2.3 
2.3 
2.3 
2.4 
2.36 
2.7 

2.7 

2.55 

2.4 

2.3 

2.25 

2.2 

2.1 
2.1 
2.0 
1.96 

1.9 
1.8 
1.75 
1.7 
1.7 

1.65 
1.6 
1.8 
1.6 
1.6 

1.85 

1.6 

1.55 

1.5 

1.5 

1.45 

1.45 

1.4 

1.4 

1.4 

1.65 

2.1 

1.85 

1.6 

1.7 

1.9 
1.9 
1.8 
1.85 
1.75 

1.9 
1.05 
2.25 
2.45 
2.75 

a3.2 
2.85 
2.6 

2.6 
2.55 

2.5 
2.45 
2.35 
3.0 
2.8 

2.6 
2.5 

1.6 

2 



1.2 

1.6 

3 

1.6 

4 

1.6 

5 

2.1 

2.1 
2.1 
2.1 
2.0 
2.1 

2.2 

2.1 

1.6 

1.1 

.86 

.8 
.8 
.85 
.85 
.9 

.9 
.9 
.0 
.95 
.95 

.9 
.06 
.9 
.9 
.96 
.9 

1.8 

1.6 

6 

1.6 

7 

1.7 

...... 

1.2 

2.4 

1.6 

8 

1.55 

9 

1.35 

10 

1.35 

11 

1.35 

12 

1.5 

1.35 

13 

1..15 

14 

1.4 

1.35 

15 

* 

1.35 

16 

1.2 

17 

18 

19 

1.5 

20 

21 

1.3 

1.75 

22 

23 

1.2 

24 

25 

26 

1.35 

27 

1.3 

"i*7' 

28 

29 

2.7 

30 

1.4 

"i.'i  ' 

31 

a  Maxlmntn  gago  height  July  16,  3.5  ft.    Staff  gage  reed  July  20  to  Oct.  28. 
NoTE.—Qage  heights  affected  by  Ice  Jan.  5  to  14  and  Dec.  16  to  31. 

Daily  discharge^  in  second-feet,  of  Pecos  River  at  CowleSj  N.  Mex.^far  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

OcL 

93 

112 
122 
144 
202 

523 
295 
180 
131 

110 

90 
80 
72 
63 
63 

63 
63 
63 
63 
80 

131 
120 
120 
120 
120 

120 
120 
120 
110 
09 
80 

Nov. 

80 
72 
90 

8i) 
80 

80 
80 
72 
72 
72 

56 
63 
72 
72 
72 

72 
99 
99 
99 
99 

99 
99 
90 
99 
110 

99 
99 

99 
99 
99 

Dec. 

1  

20 
20 
20 
20 
20 

20 
25 
20 
20 
25 

20 
13 
13 
13 
13 

13 
13 
13 
12 
12 

11 
20 
48 
70 
70 

70 
62 
62 

62 
55 
55 
36 
25 

30 
30 
30 
30 
42 

42 
30 
25 
20 
25 

30 
30 
30 
30 
30 

30 
30 
30 
30 
30 

30 
30 
36 
48 
62 
79 

79 
70 
70 
62 

48 

48 
42 
42 
42 

48 

55 
55 
55 
55 

70 

79 
88 
79 
88 
107 

117 
149 
149 
127 
127 

127 
149 
172 
160 
138 

148 
160 
172 
236 
292 

384 
467 
520 
491 
443 

397 
367 
352 
397 
428 

397 
382 
382 
352 
300 

281 
254 
240 
254 
267 

267 
267 
267 
295 
281 
382 

433 
384 
337 
307 
292 

278 
250 
250 
223 
210 

197 
172 
144 
133 
133 

122 
112 
112 
112 
112 

122 
112 
102 
93 
93 

84 
84 
75 
75 
75 

122 
227 
166 
112 
133 

178 
178 
155 
166 
144 

178 
190 
266 
323 
416 

560 
448 
369 
360 
354 

338 
323 
294 
496 
432 

360 
338 
369 
400 
400 
360 

338 
308 
253 
202 
155 

144 
133 
122 
112 
102 

102 
03 
03 
03 
03 

03 
03 
93 
93 
75 

59 
59 
50 
60 
50 

67 
50 
52 
45 
45 
45 

45 
45 
45 
45 
45 

45 
45 
46 
45 

45 
45 
45 

45 
45 
45 
45 
45 

45 
45 
45 
45 
45 

52 
50 
60 
67 
76 

99 

2 

99 

3  

99 

4 

M 

6 

99 

6 

n 

7 

00 

8 

% 

9 

56 

10 

56 

11  

5A 

12 

.% 

13 

56 

14 

56 

16 

16 

13 
13 
18 
16 
20 

20 
20 
20 
25 
25 

20 
25 
20 
20 
25 
20 

» 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Note.— Daily  diaoharge determined  from  three  fairlv  well-defined  rating  curves  applicable  as  ioUows:  No. 
1.  Jan.  15  to  May  8  and  June  1  to  June  12;  No.  2,  May  9  to  31  and  Oct.  6  to  Dec.  16:  No.  3,  June  13  to  OctS. 
Discharge  for  the  periods  durine  which  gage  was  not  read  determined  by  oomperison  with  reoord3  of  PeoM 
Biver  at  Anton  Chioo  and  Oamnas  River  at  Las  Vegas. 
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WESTERN   GULF  OF  MEXICO. 
Mtmthly  dMusrge  ofPecot  River  at  CowUi,  N,  Mex,ffcr  1911. 


Month. 


Discharge  in  second-feet. 

Run-off 

(total 

lnacr»- 

Mftximuin. 

Minimum. 

Mean. 

feet). 

25 

13 

19.5 

1,200 

70 

11 

27.1 

1,510 

79 

20 

36.2 

2,230 

172 

42 

80.9 

5,350 

620 

149 

327 

20,100 

433 

75 

174 

10,400 

560 

112 

296 

18,200 

338 

45 

110 

6,760 

75 

45 

47.9 

2,850 

523 

63 

125 

7,690 

110 

56 

85.8 

6,110 

90 

58.5 

3,600 

560 

11 

117 

86,000 

81 


Aocn- 
racy. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


NoTB.— Mean  discharge  Jan.  1  to  14  estimated  19  second-feet,  and  Dec.  16  to  31  estimated  40  seoond-feet 
onaocount  of  ice. 

PBC08   RIVER   NEAR   ANTON   CHICO,    N.    MEX. 

Location. — About  I  mile  below  the  Bettlement  of  Tecolotito,  about  sec.  31,  T.  12  N., 
R.  17  E.,  about  3  miles  northwest  of  Anton  Chico;  1}  miles  below  the  mouth  of 
Tecolote  Creek. 

BecordB  available.— April  28,  1910,  to  December  31,  1911. 

Draixia^e  area. — Not  measured. 

Gag^e. — Automatic  recording  gage,  which  was  moved  three-fourths  of  a  mile  down- 
stream on  May  15,  1911,  and  referred  to  a  new  datum. 

Channel. — Apparently  permanent. 

Disdiaz^e  measurements. — Made  from  car  and  cable  during  high  water  and  by 
wading  at  ordinary  stages. 

Winter  flow. — Ice  causes  backwater  at  times  during  the  winter  months. 

Accuracy. — As  the  station  has  not  been  completely  rated  no  estimates  of  discharge 
are  available  at  present. 

Cooperation. — ^Maintained  in  cooperation  with  the  Territorial  engineer  and  V.  K. 
Jonee,  Las  Vegas,  N.  Mex. 

Discharge  meamiremerUs  of  Pecos  River  near  Anton  Chico,  N.  Mex.,  in  1911. 


Date. 

Hydrographer. 

heigPt. 

Di9. 

charge. 

Jan      9 

C.  B.  Digby 

red, 

-0.20 
.12 
3.Q0 
2.20 
3.20 
2.43 
2.60 
2.M 
1.44 
1.70 

'"iU 

Mar    29 

R.L.Cooper .  . 

41.0 

May   13 

17 

O.  H.  Rusaell 

3/8 

..  do 

13a 

do 

2,380 
378 

17 

do 

June    2 

j4m^  ftpd  JoTMyj  _  _ 

520 

July  28 
Sept.  1« 
Oct.  28 

O.H.TiiiRwn 

545 

V.K.  Jones 

30.6 

do 

148 

a  Float  measurement. 
NoTB. — First  fonr  measurements  roferred  to  original  gage:  last  six  measurements  referred  to  new  gage. 
67443**— W8P  30&— 13 6 
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SURFACE   WATEB  SUPPLY,  1911,  PABT  VIH. 


Daily  gage  height^  infeei^  of  Peoo9  River  near  Anton  ChioOt  N.  Mex,,for  1911. 
[J.  M.  Abercrombie,  obseryer.] 


Day. 


Jan.      Feb.      Mar.     Apr.     May.    Juno.    July.     Aug.     Sept.      Oct.     Not.    Dec. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
R. 
9. 
10. 

11. 
12. 
13. 
U. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
26. 

26. 
27. 
28. 
29. 
30. 
31. 


—0.15 

—  .16 

—  .16 

—  .16 

—  .16 

—  .15 

—  .15 

—  .20 

—  .20 
.05 

.10 
.08 
.10 
.10 
.05 

.00 

—  .05 
.10 

—  .10 

—  .16 

.20 
.20 

—  .20 

—  .30 

—  .20 

—  .20 
.20 

—  .20 

—  .20 
.20 

—  .20 


-O.20 

—  .20 

—  20 
.20 

—  .20 

.20 
.20 
.20 
.20 
.20 

.20 
.20 
.20 
.20 
.20 

.16 
.10 
00 
00 
.10 

.20 
.20 
.20 
.20 
.15 

.05 
.16 
.iO 


—0.10 

—  .10 

—  .10 

—  .10 

—  .15 

00 
.15 
.35 
.37 
.37 

.50 
.85 
.80 
.62 
.42 

.30 
.32 
.35 
.40 
.40 

.40 
.40 
.40 
.40 
.35 

.30 
.25 
.25 
.25 
.30 
.46 


0.70 
.90 
1.00 
1.15 
1.10 

.95 

.85 

.96 

1.06 

1.00 

.90 
.85 
.85 
.90 


.95 
1.15 
1.45 
1.45 

1.45 
1.40 
1.40 
1.56 
1.65 


1.60 
1.56 
1.60 
1.65 
1.90 

1.95 
2.00 
2.00 
2.10 
2.10 

2.20 
2.40 
8.00 
2.70 
2.60 

2.60 
2.45 
2.40 
2.40 
2.35 

2.30 
2.30 
2.20 
2.20 
2.20 

2.20 
2.20 
2.70 
2.95 
2.30 
2.20 


2.60 
2.35 
2.30 
2.30 
2.25 

2.20 
2.20 
2.20 
2.15 
2.10 

2.10 
2.10 
2.10 
2.06 
2.00 

2.00 
2.00 
2.00 
12.20 
2.00 

2.20 
2.10 
2.00 
1.90 
1.80 

1.80 
1.80 
1.95 
1.80 
1.75 


1.80 
2.90 
2.90 
2.60 
2.30 

2.20 
2.20 
2.20 
2.20 
2.30 

2.20 
2.30 
2.30 
2.40 
2.40 

2.40 
2.55 
2.55 
2.45 
3.30 

2.80 

»2.ao 

2.35 
2.50 
2.45 

2.36 
2.25 
2.40 
2.40 
2.40 
2.30 


2.20 
2.16 
2.10 
2.06 
1.90 

1.85 
1.80 
1.75 
1.70 
1.70 

1.70 
1.66 
1.66 
1.66 
1.00 

1.65 
1.76 
1.85 
1.80 
1.70 


1.50 
1.60 
1.50 
1.66 
1.60 

1.55 
1.65 
1.55 
2.06 
1.70 

1.65 
1.65 
1.56 
1.55 
1.65 

1.60 
1.50 
1.50 
1.45 
1.66 


1.65 

1.50 

1.60 

1.60 

1.65 

1.60 

1.75 

1.60 

1.70 

1.60 

1.60 

1.50 

1.55 

1.50 

1  55 

1.60 

1.90 

1.60 

1.66 

1.60 

1.60 

1.65 
1.75 
1.70 
1.66 
2.45 

3.65 
2.90 
2.45 
2.26 
2.15 

2.05 
2.00 
1.95 
1.90 
1.85 

1.80 
1.80 
1.80 
1.75 
1.75 

1.75 
1.70 
1.70 
1.70 
1.70 

1.70 
1.90 
1.80 
1.86 
1.80 
1.80 


1.75 
1.75 
1.75 
1.75 
1.80 

1.S5 
1.80 
1.80 
1.85 
1.80 

1.85 
1.85 
1.85 
1.95 
1.90 

1.85 
1.S5 
1.80 
1.80 
1.80 

1.8D 
1.80 
1.80 
l.W 
1.75 

1.75 

l.SO 
1-80 
1.80 
1.80 


i.*0 
l.«- 

1.* 
l.» 

urn 

1.80 
1.80 
1.80 
1.75 
1.75 

1.75 

1.95 
Hn 
2.t« 
2.0C' 

2.nr 

2.00 
2.» 
2* 

2.00 

2.  no 

2.00 
2.W 
2.00 
l.» 

1.90 
l.SS 
l.« 
l.*0 
l.« 
1.90 


a  Maximum  gage  height  June  19,  4.7  fee.t. 


Note.— Qage  heights  affected  by  presenoe  of  ice  Jan.  1  to  14  and  Dec.  12  to  31;  gage  heights  after  May 
14  read  from  a  gage  three-fourths  mile  downstream  from  the  original  gage.  >  ^        . 

datum. 


b  Maximum  gage  height  July  22, 5.2  iect. 

to  31:  gage  heights  aft 
This  gage  Is  rewned  to  a  nev 

PECOS   RIVER   AT   SANTA   ROSA,    N.    HEX. 

Location.— At  highway  bridge  at  Santa  Roea,  1  mile  above  the  mouth  of  Rio  Agua 
Negra  Chiquita  and  6  miles  above  Canyon  Pintada  in  sec.  11,  T.  8  N.,  R.  21  E. 
From  May  5, 1903,  to  December  31, 1906,  a  station  was  maintained  near  the  present 
one  by  the  United  States  Reclamation  Service,  but  the  gage  heights  were  referred 
to  a  different  datum. 

Becordfl  available.— February  1,  1910,  to  July  31,  1911. 

Drainage  area.— 2,780  square  miles  (measured  from  Land  Office  map). 

Gage.— Chain  gage. 

Channel. — Very  shifting. 

Discharge  measurements. — ^Made  from  bridge  during  high  water  and  by  wading 
at  ordinary  stages. 

Winter  flow.— Practically  no  ice  at  this  station. 

Accuracy. — Owing  to  the  shifting  character  of  the  stream  the  estimates  can  not  be 
considered  better  than  fair. 

Cooperation. — Maintained  in  cooperation  with  the  Territorial  engineer. 


Discharge  measurements  of  Pecos  River  at  Santa  Rosa,  N. 

Mejc 

,  in  1911 

Date. 

Hydrographer. 

hei^. 

Dis. 
charge. 

Jan.   12 

C.  B.  Dlgby 

FetL 
0.60 
.44 
1.79 

'"-v:. 

Apr.    4 
May  18 

Russell  and  Waha .    . . 

G.U.Russell 

314. 
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Daily  gage  height,  in  feet,  o/Peco$  River  at. Santa  Eota,  N,  Mex.,for  1911. 
(W.  C.  B«kar,  olMtrver.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Joly. 

1.... 

0.66 

0.56 

0.66 

0.56 

1.34 

3.40 

1.46 

16.... 

0.64 

0.64 

0.64 

0.70 

1.86 

1.40 

2.40 

2.... 

.78 

.54 

.72 

.60 

1.50 

2.90 

1.40 

17.... 

.64 

.63 

.62 

.78 

1.86 

1.15 

2.40 

3.... 

.80 

.54 

.09 

.58 

1.46 

2.00 

3.60 

18.... 

.68 

.63 

.54 

.72 

1.80 

1.10 

2.70 

4.... 

.66 

.54 

.63 

.61 

1.38 

1.76 

3.26 

19.... 

.63 

.74 

.66 

.60 

1.70 

1.10 

2.45 

5.... 

.62 

.56 

.59 

.54 

1.19 

1.70 

2.10 

20.... 

.66 

.78 

.64 

.70 

1.60 

3.40 

2.65 

6.... 

.66 

.49 

.64 

.76 

1.36 

1.80 

3.36 

31.... 

.64 

.74 

.66 

.90 

1.96 

1.86 

6.80 

7.... 

.72 

.54 

.64 

.84 

1.60 

1.70 

2.35 

33.... 

.66 

.70 

.62 

.82 

1.90 

2.66 

2.«) 

8.-.. 

.75 

.54 

.54 

.76 

1.56 

1.66 

8.15 

23.... 

.66 

.78 

.68 

.98 

1.80 

2.15 

2.85 

9.... 

.02 

.53 

.56 

.82 

1.71 

1.66 

3.06 

34.... 

.63 

.63 

.69 

.90 

1.60 

1.66 

2.84 

10.... 

.60 

.54 

.64 

.83 

1.76 

1.70 

8.30 

35.... 

.66 

.74 

.65 

1.40 

1.40 

1.66 

2.09 

11.... 

.70 

.64 

.65 

.97 

1.75 

1.66 

3.00 

36.... 

.68 

.66 

.66 

1.30 

1.40 

1.46 

1.99 

12.... 

.60 

.66 

.64 

.90 

2.15 

1.56 

2.66 

27.... 

.66 

.66 

.60 

1.12 

1.35 

1.45 

2.09 

18.... 

.«2 

.56 

.59 

.82 

3.90 

1.60 

3.40 

38.... 

.66 

.69 

.66 

1.13 

1.56 

1.80 

1.79 

14.... 

.66 

.62 

.58 

.83 

3.60 

1.40 

2.25 

39.... 

.65 

.66 

1.16 

2.05 

1.45 

2.14 

15.... 

.62 

.58 

.62 

.09 

2.56 

1.40 

2.10 

30.... 
31.... 

.58 
.50 

.64 
.60 

1.10 

3.20 
3.20 

1.80 

2.14 
2.04 

DaiUf  diBcharge,  in  second/eet,  ofPecoi  River  at  Santa  Rom,  N,  Mex,,for  191 L 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

1.... 

15 

11 

16 

11 

156 

780 

146 

1  16.... 

14 

14 

14 

25 

863 

127 

780 

2.... 

27 

10 

30 

13 

330 

1,260 

137 

17.... 

14 

14 

13 

37 

852 

67 

780 

3... 

20 

10 

17 

11 

310 

460 

870 

18.... 

17 

18 

10 

30 

830 

46 

1,060 

4..-. 

15 

10 

13 

18 

175 

290 

655 

19.... 

13 

22 

11 

17 

360 

46 

825 

6.... 

13 

11 

13 

10 

63 

360 

685 

30.... 

16 

25 

14 

18 

310 

1,840 

1,010 

6.... 

16 

8.8 

14 

36 

110 

830 

655 

21.... 

14 

33 

11 

46 

433 

352 

6,080 

7.... 

30 

10 

14 

86 

260 

360 

788 

23.... 

15 

18 

13 

32 

386 

1,010 

780 

8.... 

30 

10 

10 

35 

330 

335 

1,640 

23.... 

15 

31 

17 

51 

820 

575 

738 

9.... 

13 

9.6 

10 

83 

820 

188 

408 

24.... 

18 

18 

17 

46 

210 

235 

729 

10.... 

13 

10 

14 

34 

815 

360 

1,600 

36.... 

15 

33 

15 

300 

127 

235 

528 

11.... 

18 

10 

10 

03 

315 

188 

966 

36.... 

14 

16 

16 

156 

127 

146 

453 

12.... 

18 

11 

14 

46 

600 

188 

918 

37.... 

16 

16 

13 

95 

111 

146 

1,060 

13... 

13 

11 

18 

33 

1,300 

166 

780 

28... 

16 

17 

11 

97 

188 

95 

314 

14.... 

16 

9.6 

11 

84 

1,960 

137 

656 

29.... 

16 

11 

106 

1.320 

146 

667 

15.... 

13 

11 

13 

17 

918 

137 

535 

30.... 
31.... 

11 
12 

14 
13 

75 

1,600 
616 

320 

667 
490 

Note.— Daily  dlachaige  Jan.  1  to  Apr.  24  determined  from  a  teirly  well-defined  rating  curve;  diacharge 
Apr.  26  to  May  13  computed  by  indirect  method  for  shifting  channels;  discharge  May  14  to  July  31  deter- 
mined from  a  poorly-defined  rating  curve. 

Monthly  dueharge  of  Peooe  River  at  Santa  Rosa,  N.  Mex.,for  1911, 
[Drainage  area,  8,780  square  miles.] 


Discharge  in  seoond-laet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mile. 

Depth  in 

inches  on 

drainage 

area. 

Total  in 
acre-feet. 

Aooo- 
racy. 

Januarv 

89 

25 

20 

200 

1,960 

1,840 

6,080 

11 
8.8 
10 
10 
62 
46 
127 

15.5 
13.8 
13.3 
47.0 

454 

349 

902 

0.0066 
.0050 
.0048 
.017 
.163 
.126 
.324 

0.007 
.005 
.006 
.02 
.19 
.14 
.37 

963 
766 
818 
2,800 
27,900 
20,800 
56,600 

A. 

FeSnSy... :.::.:::.: 

A. 

Mareh .      

A. 

April 

B. 

liay:.:  :::::::...:.: 

B. 

Jnne.       . 

B. 

July 

B. 

The  period 

109,000 
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SUBFAOB   WATER  SUPPLY,  1911,  PAST  VXH, 


PECOS   BIYEB   NEAR  DAYTON,   N.   MEX. 

Location.— Three  miles  east  of  Dayton,  in  sec.  13..  T.  18  S.,  R.  26  E.;  100  feet 
below  the  mouth  of  Penasco  River. 

Becorda  available.— March  24,  1905,  to  December  31,  1911. 

Drainage  area. — Not  measured. 

Gage. — Vertical  staff.  The  original  gage  was  washed  out  September  6,  1905,  and 
was  relocated  September  7,  1905,  half  a  mile  upstream.  Datum  unchanged 
since  then. 

Channel. — Shifting  during  high  water. 

Discharge  measurements. — Made  from  car  and  cable. 

Winter  flow. — Ice  has  little  effect  on  the  relation  of  gage  height  to  discharge. 

Diversions. — The  station  is  about  10  miles  above  the  dam  at  the  outlet  of  Lake  Mc- 
Millan, one  of  the  reservoirs  in  the  United  States  Reclamation  Service  Carlsbad 
project,  which  will  irrigate  about  20,000  acres  in  the  vicinity  of  Carlsbad. 

Accuracy. — Owing  to  the  shifting  character  of  the  stream,  the  estimates  can  not  be 
considered  better  than  fair. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Recla- 
mation Service,  by  which  the  field  data  are  furnished. 


Dischcarge  measurements  of  Pecos  River  near  Dayton^  N.  Mex.,  in  1911. 


Date. 


Hydrographer. 


Oase 

Dis- 
charge 

Fttt. 

See.-feet. 

3.50 

286 

3.00 

163 

3.70 

305 

4.95 

434 

5.00 

1,090 

3.30 

406 

3.15 

290 

Har.  2 
11 
Apr.  28 
June  3 
July  12 
Nov.  1 
Dec.  20 


United  States  Reclamation  Service  engineers. 

do 

....do 

....do 

....do 

do 

....do 


Daily  gage  height  ^  in  feet  ^  of  Pecos  River  near  Dayton^  N.  Mex.yfor  1911. 
[Hattie  Cramer,  observer.] 


Day. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21, 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
81. 


Jan.      Feb.     Mar. 


3.6 
3.6 
3.8 
3.9 
3.9 

4.2 
3.6 
3.5 
3.5 
3.4 

3.6 
3.8 
3.8 
3.6 
3.6 

3.5 
3.5 
3.6 
3.6 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
3.6 
3.9 
3.5 
3.6 


3.6 
3.6 
3.6 
3.4 
3.5 

3.4 
3.4 
3.4 
3.4 
3.4 

3.2 
3.2 
3.1 
3.1 

3.1 

3.1 
3.1 
3.1 
3.7 
3.8 

3.7 
3.7 
3.6 
3.6 
3.5 

3.5 
3,5 
3.5 


3.5 
3.5 
3.5 
3.4 
3.4 

3.4 
3.4 
3.2 
3.1 
3.1 

3.1 
3.0 
3.0 
3.0 
3.0 

2.9 
2.9 
2.9 
2.9 
2.9 

2.9 
3.0 
3.0 
3.0 
3.0 

2.9 
2.9 
2.9 
3.0 
3.0 
2.9 


Apr. 


2.8 
2.8 
2.7 
2.8 
2.7 

2.6 
2.6 
2.7 
2.6 
2.6 

2.7 
2.7 
2.7 
2.7 
2.6 

2.6 
2.6 
2.7 
2.6 
2.7 

2.6 
2.6 
2.6 
2.6 
3.0 

3.1 
4.0 
3.8 
4.0 
4.0 


May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

De. 

3.9 

5.2 

3.3 

3,9 

3.5 

2.6 

3.4 

3.1 

3.8 

6.4 

2.7 

3.8 

3.6 

3.5 

3.2 

3.1 

3.5 

5.0 

2.6 

3.6 

2.7 

2.5 

3.2 

3.2 

3.4 

4.5 

2.6 

3.5 

2.6 

2.5 

3.2 

3.2 

3.2 

6.1 

2.4 

3.3 

2.6 

2.5 

3.2 

3.3 

3.2 

4.4 

2.5 

3.2 

2.6 

2.5 

3.3 

3.2 

3.1 

4.0 

3.0 

3.0 

2.5 

2.5 

3.2 

3.2 

3.1 

3.7 

4.0 

2.9 

2.6 

2.5 

3.2 

3.1 

3.0 

3.6 

3.8 

3.9 

2.4 

2.6 

3.0 

3.1 

2.9 

3.4 

3.8 

2.8 

2.4 

4.6 

3.0 

3.1 

2.9 

3.3 

4.8 

2.8 

2.4 

4.3 

3.0 

3.2 

2.8 

3.4 

6.0 

2.7 

2.7 

4.0 

3.9 

3.2 

3.0 

3.2 

4.8 

2.7 

2.7 

3.S 

3.7 

3.4 

4.0 

3.2 

4.7 

2.5 

2.6 

3.6 

3.4 

3.4 

6.2 

3.1 

4.9 

2.4 

2.6 

3.4 

3.0 

a4 

6.6 

3.1 

6.2 

2.3 

2.7 

3.3 

3.0 

3.3 

5.1 

3.0 

6.3 

2.3 

2.7 

3.1 

3.0 

3,4 

4.8 

2.9 

4.3 

2.3 

2.6 

3.0 

3.1 

a4 

4.3 

2.8 

4.3 

2.2 

2.6 

3.0 

3.1 

3..1 

4.3 

2.8 

4.2 

2.1 

2.6 

2.9 

3.1 

3.2 

4.3 

2.8 

4.9 

2.1 

2.4 

2.8 

3.1 

3.2 

4.0 

2.9 

5.1 

2.1 

2.4 

2.8 

3.2 

3.2 

3.8 

3.4 

9.2 

2.3 

2.7 

2.9 

3.2 

3.2 

3.7 

3.9 

2.4 

2.6 

3.2 

3.2 

3.2 

3.5 

3.5 

8.9 

2.4 

2.5 

3.1 

3.2 

3.2 

3.5 

3.6 

4.3 

4.1 

2.4 

2.9 

3.2 

3.2 

3.4 

3.5 

3.7 

4.2 

2.4 

2.8 

3.3 

2.S 

3.3 

3.5 

4.0 

4.1 

2.4 

2.8 

3.1 

2-6 

3.2 

3.2 

4.3 

3.6 

2.4 

2.8 

3.1 

2..^ 

3.6 

3.0 

4.0 

3.4 

2.4 

2.8 

3.2 

2.0 

4.0 

4.0 

3.4 



2.9 

2.9 

Note.— Oage  heights  affected  by  presence  of  ice  Dec.  27  to  31;  water  mfbice  over  top  of  the  gage  July  34. 
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DaUy  discharge,  in  9econd'/eet,  of  Pecos  River  near  J)ayton,  N,  Jto.,  for  1911. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


I. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26 
27 
» 
29 
30 
31 


300 
300 
372 
414 
414 

570 
300 
270 
270 
244 

300 
372 
372 
300 
300 

270 
270 
300 
300 

270 

270 
270 
270 
270 
270 

270 
270 
300 
414 
270 
300 


300 
300 
270 
244 
270 

244 
244 
244 
244 
244 

198 
198 
178 
178 
178 

178 
178 
178 
334 
372 

334 
334 
300 
300 
270 

270 
270 
270 


270 
270 
270 
244 
244 

244 
244 

198 
178 
178 

178 
160 
160 
160 
160 

146 
145 
145 
145 
145 

145 

160 
160 
160 
160 

145 
145 
145 
160 
160 
145 


132 

132 
120 
132 
120 

110 
110 
120 
110 
110 

120 
120 
120 
120 
110 

110 
110 
120 
110 
120 

110 
110 
110 
110 
160 

178 
460 
372 
460 
460 


414 
372 
270 
244 
196 

198 
178 
178 
160 
145 

145 
132 
160 
460 
2,470 

1,730 

1,130 

880 

480 

480 

430 
310 
230 
205 
155 

156 
125 
120 
105 
130 
190 


680 
740 
600 

280 
555 

245 
155 
120 
110 
06 

80 
100 
80 
80 
75 

75 
75 
65 
60 
60 

65 
75 
126 
200 
160 

170 
150 
150 
110 
100 


135 
75 
65 
65 
55 

65 
110 
380 
300 
300 

896 

1,060 

960 

870 

1,040 

1,300 

1,400 

685 

585 

526 

1,040 
1,210 
8,440 
11,000 
7,900 

1,090 
617 
830 

1,090 
830 
830 


760 
679 
661 
510 
418 

376 
300 
266 
266 
236 

236 
210 
210 
170 
154 

139 
139 
139 
126 
112 

112 
112 
139 
154 
154 

915 
1,000 
915 
661 
463 
463 


610 
561 
210 
188 
188 

188 
170 
170 
154 
154 

154 
210 
210 
188 
170 

210 
210 
188 
188 
170 

154 
164 
210 
188 
170 

154 
154 
154 
154 
154 


170 
170 
170 
170 
170 

170 
170 
170 
188 
1,370 

1,090 
830 
679 
661 


418 
337 
300 
300 
266 

236 
236 
266 
376 
337 

266 
236 
236 
236 
236 
266 


463 
320 
320 
320 
320 

358 
320 
320 
250 
250 

260 
680 
645 
398 
260 

260 
260 
284 
284 
284 

284 

320 
320 
320 
320 

320 
358 
284 
284 
320 


284 

284 
320 
320 
358 

320 
320 
284 
284 
284 

320 
320 
398 
398 
398 

358 
398 
398 
358 
320 


320 
320 
320 
320 

320 
200 
180 
160 
150 
20O 


NoTK.— Dail/  dladiargB  determined  ficom  four  poorly  deflned  ratine  curves  and  by  the  use  of  the  indirect 
method  for  slufttog  channels  from  Biay  15  to  July  12;  discharge  July  24  estimated. 

Monthly  discharge  of  Pecos  River  near  Dayton^  N.  Mex.jfor  1911. 


Month. 

Discharge  In  seoand-feet. 

Run-off 
(total  in 
acre-feet). 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

January 

670 
372 
270 
460 

2,470 

740 

a  11,000 

1,000 
661 

1,370 
680 
398 

244 

178 

145 

110 

105 

60 

55 

112 

154 

170 

250 

«150 

312 
254 
180 
163 
406 
184 
1,470 
354 
201 
358 
328 
308 

19,200 
14,100 
11,100 
9,700 
25,000 
10,900 
90,400 
21,800 
12,000 
22,000 
•       19,500 
18,900 

A. 

February 

A. 

March... 

A. 

April 

A. 

May 

C. 

June -  r  - . ,-.-,,-- . 

D. 

July 

C. 

A  iigiigt .         , . . , 

c. 

September 

c. 

Oi^ber 

c. 

November. ,   

c. 

Dernnriber. . .  -  -  - , , - 

c. 

The  year 

«  11,000 

56 

379 

276,000 

a  Maximum  discharge  occurred  July  24,  estimated  11,000  seooad-feet. 
PECOS   RIYEB  NEAR  LAKEWOOD,   N.    MEX. 

Location. — ^Three  miles  southeast  of  Lakewood,  half  a  mile  below  the  McMillan 
reservoir  dam,  in  sec.  11,  T.  20  S.,  R.  26  E. ;  no  tributary  between  the  station  and 
the  reservoir;  Seven  Rivers  enters  3  miles  below. 

Becords  available.— January  11,  1906,  to  December  16, 1911. 

Drainage  area. — ^Not  measured. 
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SURFACE  WATER  SUPPLY,  1911,  PART  VHI. 


Oage. — Inclined  staff  gage.  The  original  gage  was  at  the  lower  side  of  the  dam  in 
the  discharge  gates,  but  was  moved  to  a  point  near  the  lower  end  of  the  outlet 
canal  February  8,  1906. 

Discharge  measurements. — Made  from  car  and  cable  some  distance  below. 

Winter  flow. — Not  affected  by  ice. 

Diversions. — Lake  McMillan  is  the  upper  reservoir  in  the  Carlsbad  project  of  the 
United  States  Reclamation  Service.  Although  the  flow  from  the  lake  passes  the 
station,  that  over  the  flood  spillways  reaches  the  river  below  the  station  and  is  not 
recorded. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Reclama- 
tion Service,  by  which  the  field  data  are  furnished. 

Daily  gage  height^  infeet^  of  Peco9  River  near  Lakewood,  N.  Mex.,/or  1911. 
[H.  C.  Holoomb,  obaerver.] 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

D*y. 

Jane. 

July. 

Aog. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.5 
.85 
1.2 
2.2 
2.2 

2.2 
2.15 
2.0 
1.75 
1.6 

1.45 

1.3 

1.3 

1.3 

1.25 

1.4 
1.4 
1.4 
1.4 
1.36 

1.3 

1.3 

1.25 

1.2 

1.15 

.96 

.9 
1.1 
1.1 

.9 

0.80 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

1.9 
2.85 
2.35 
1.6 
1.2 

1.0 
1.15 
1.3 
L3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.0 
1.0 
1.0 
.6 

'  "6." 55 
.9 
.9 

6-.   . 

1.2 
2.4 
2.4 
2.4 
1.6 

.8 

.65 

.5 

4.46 

9.3 

9.9 

9.4 

8.0 

5.5 

4.25 

2.85 

1.2 

1.2 

1.0 

.7 

.55 

.55 

.55 

.6 

.7 

.9 

1.2 

1.5 

1.85 

2.2 

1.8 

1.4 

0.9 
1.06 
1.06 
1.0 
.05 

.9 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 

.8 

1.2 
1.2 
1.15 
.96 
.9 

.9 
.9 
.9 
.9 

.9 

1.15 

1.3 

1.3 

1.3 

1.15 

1.0 

0.53 

2.... 

2.5 
2.5 
2.5 

1.8 

.8 
.5 
.3 

17. . . . 

3.... 

18.... 

4 

19. . . . 

5.... 

20.... 

6.... 

21.... 

7 

22 

8.... 

23.... 

9 

24 

10.... 

25.... 

11... 

26    .. 

12 

27 

13.... 

28.... 

14 

29 

15.... 

0.7 

30.... 

31.... 

PECOS   RIVER  NEAR  MOORHEAD^   TEX. 

Location. — At  the  high  bridge  of  the  Southern  Pacific  Railroad  near  Moorhead,  Tex. 

Records  available.— April,  1900,  to  December  31,  1911. 

Gage. — Rod  bolted  to  one  of  the  bridge  piers;  read  with  field  glasses  from  the  top  of  the 

cliff. 
ChanneL^A  series  of  pools  and  rapids  in  a  canyon  about  300  feet  deep ;  straight  above 

and  below  the  station;  both  banks  are  of  rock  and  above  flood  level;  the  bottom 

of  the  pool  at  the  station  is  of  mud. 
Diachsurg^e  measurements. — Made  from  cable. 
Cooperation. — Station  established  and  operated  by  the  United  States  section  of  the 

International  Boundary  Commission. 

Discharge  measurementB  of  Pecos  River  near  Moorhead,  T«c.,  in  1911, 
[By  E.  E.  Winter  and  W.  H.  Dodd.] 


Dat«. 

he^t. 

Dis- 
charge. 

Date. 

bel^. 

Dis- 
charge. 

Jan.  4 

FeH. 
0.46 
.45 
.46 
.45 
.4 
.55 
.6 
.46 
.45 

aec.-ft. 
224 
237 
239 
230 
225 
279 
263 
214 
.    218 

Feb.  11 

Feet. 
0.4 
.4 
5.4 
1.8 
1.0 
.9 
.7 
.7 
.7 

207 

Jan.9 

Feb.  16 

1S9 

Jan.  13 

Feb.l9 

3,f«3 
814 

Jan.  17 

Feb.  20. 

Jan.  21 

Feb.  23 

453 

Jan.  25 

Feb.  26. 

424 

Jan.  29 

Mar.3 

297 

Feb.2 

Mar.  7... 

286 

Feb.7 

Mar.  11 

277 
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Di9eharge  metuuremtnU  of  Pecos  River  near  Moorhead,  Tex.,  in  1911 — Continued. 


Date. 


liar.  16. 
liar.  21. 
Mar.  25. 

Har.  29. 
Apr.  4., 
Apr.  7-. 
Apr.  11 . 
Apr.  15. 
Apr.  20. 
Apr.  24 
Aj>r.  28. 
liay4.. 
May  9.  . 
May  13 . 
May  IG. 
May  Id. 
May  23. 
May  27. 
May  31. 
June  3. . 
Junes  . 
June  13. 
June  10. 
June  24. 
June  28. 
July  2.. 
Julys.. 
July  12. 
July  17. 
July  21. 
July  25. 
July  29. 
Aug.  3.. 


he^t. 

Dis- 
charge. 

Fut. 

aec-fi. 

0.7 

273 

966 

,  7 

273 

274 

10.6 

13,132 

1.3 

696 

428 

,7 

368 

,  7 

321 

309 

.9 

866 

1.0 

606 

376 

2.36 

1,281 

'362 

314 

2.26 

1,186 

1.3 

611 

.9 

377 

.7 

321 

286 

.56 

279 

.65 

270 

240 

228 

193 

192 

190 

360 

.85 

360 

aos 

•  3 

189 

3.4 

2,117 

Date. 


Aug.  8. . 
Aug.  12. 
Aug.  16. 
Aug.  21. 
Aug.  26. 
Sept.  2.. 
Sept.  7.. 
Sept.  12. 
Sept.  16. 
Sept.  21. 
Sept  26. 
Sept.  28. 
Oct.  3.. 
Oct.  7.. 
Oct.  11.. 
Oct.  16., 
Oct.  19. . 
Oct.  24.. 
Oct.  29.. 
Nov.  4.. 
Nov.  9.. 
Nov.  13. 
Nov.  17. 
Nov.  22. 
Nov.  29. 
Dec.  4.. 
Dec.  8.. 
Dec.  13. 
Dec.  17. 
Dec.  21.. 
Dec.2G.. 
Dec.  29. 


tieight. 


Feei. 
2.35 
1.3 
3 

96 


86 


Dis- 
charge. 


aec.-fl. 
1,296 
693 
694 
371 
321 
264 
273 
246 
221 
226 
233 
230 
225 
225 
259 
253 
247 
260 
248 
254 
259 
246 
236 
237 
230 
224 
240 
857 
300 
304 
313 
336 


Daily  ffoge  heighty  infeet,  of  Pecos  River  near  Moorhead,  Tex.,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

J 

0.4 
.5 
.6 
.46 
.45 

.45 
.45 
.46 
.45 
.45 

.45 
.45 
.45 
.46 
.45 

.45 
.45 
.45 
.45 
.4 

.4 

.4 
.45 
.6 
.66 

.55 
.5 
.6 
.6 

.5 
.5 

0.4 
.45 
.45 
.45 
.45 

.45 
.45 
.45 
.4 
.4 

.4 

.4 

.45 

.5 

.4 

.4 
.4 

2.96 
5.25 
1.66 

1.35 
1.05 
1.0 
.86 
.76 

.7 
.7 

.8 

0.7 

0.7 
.75 
3.15 
9.3 
3.6 

1.5 

1.35 

1.1 

1.06 

1.0 

.9 

.85 

.7 

.7 

.7 

.7 
.7 
.7 
.7 
.7 

.7 
.7 
.7 
.7 
.76 

.85 
.95 
.9 
.9 
.9 

2.4 
2.26 
1.25 
1.06 
.96 

.9 
.9 
.9 
.9 
.9 

.9 
.85 
1.9 
1.75 
.96 

.9 

.8 
.75 
.7 
.96 

.75 
24 
2.3 
1.7 
1.45 

1.3 
1.25 
1.15 
1.1 

.9 

0.9 
.8 
.7 
.7 
.7 

.7 

.66 

.6 

.6 

.6 

.6 
.6 
.6 
.55 
.66 

.66 

.55 

.6 

.5 

.45 

.4 
.4 
.4 

.4 
.4 

.4 
.35 
.3 
.3 
.3 

0.3 
.3 
.3 
.3 
.3 

.3 
.8 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.9 

.85 
.85 
.7 
.65 

.7 
.6 
.6 
.6 
.4 

.4 
.3 
.3 
.3 

.3 
.8 

2.36 
2.9 
3.35 
3.55 
3.75 

3.95 
3.7 
2.36 
1.9 
1.65 

1.5 

1.35 

1.2 

1.2 

1.2 

1.3 
1.2 
1.0 
1.0 
1.0 

.96 
.9 
.8 
.8 
.7 

.7 
.7 
.7 
.8 
.75 
.7 

0.6 
.6 
.55 
.66 
.55 

!45 

0.4 

!66 
!56 

is 

0.6 
.55 
.65 

[75 

;65 

.66 

.6 

0.6 

2        

.6 

3 

.6 

4 

.6 

5 

.6 

0 

.6 

7           

.6 

8 

.6 

9 

.6 

10 

.6 

11 

.66 

12 

13 

.85 
.9 

14 

.8 

15 

.8 

16 

.8 

17         

.8 

18 

19         

.8 
.8 

20 

.8 

21 

22           

.8 
.8 

23 

.8 

24           

.8 

25       

.8 

26       

.8 

27           

.8 

28     

.8 

29         

.S6 

30 

.8 

31 

.8 
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Daily  diichatge,  in  ucand-feet^  of  Peeo9  River  near  Moorhtad,  Tex,,  far  1911, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Sot. 

Dpc. 

1 

220 
240 
230 
0225 
225 

230 
230 
235 

•  235 
235 

240 
240 
a  240 
235 
235 

230 

•  230 
230 
230 
225 

•  225 
225 
245 
260 

•  280 

280 
265 
265 

•  265 
255 
245 

200 

•  215 
215 
215 
215 

220 

•  220 
220 
205 

205 

•  205 
205 
210 
215 
195 

•  190 
190 

1,720 
•3,560 

•  745 

610 
475 

•  455 
410 
380 

366 
366 

•  395 

340 
315 

•  296 
290 
290 

286 

•  285 
285 
280 
280 

•  275 
275 
275 
275 
275 

•  276 
265 
265 
265 
265 

•  275 
275 
275 
275 

•  275 

275 
275 
275 

•  275 
275 
275 

275 
290 

2,040 
•10,770 

2,330 

750 

•  635 
510 
490 
470 

•  430 
415 
870 
870 

•  370 

360 
350 
340 
330 

•  320 

320 
315 
310 

•  310 
325 

350 
380 

•  365 
365 
365 

1,310 

1,220 

645 

•  535 
460 

420 
405 
390 

•  375 
375 

375 
346 
•1,000 
905 
396 

•  360 
340 
325 

•  315 
455 

340 

1,270 

•1,210 

855 

706 

610 

•  580 
520 
490 
400 

•  375 

376 
350 

•  320 
320 
820 

320 
806 

•  286 
285 
285 

286 
285 

•  285 
280 
275 

•  270 
270 
260 
260 
250 

240 
240 
240 

•  240 
240 

240 
236 

•  230 
220 
210 

200 

•  196 
196 
190 
190 

190 
190 

•  190 
190 
190 

190 

•  190 
190 
190 
190 

370 

•  350 
350 
290 

^  270 

•  300 
240 
240 
240 

•  205 

205 
190 
190 
190 
190 
330 

1,400 
1,780 
•2,090 
2,230 
2,390 

2,550 

2,350 

•1,290 

1,010 

840 

730 

•  625 
545 
545 
545 

596 
535 
425 
415 
405 

•  370 
360 
340 
340 

•  320 

315 
310 
306 
320 
306 
290 

270 
•265 
260 
260 
260 

270 

•  270 
255 
255 
260 

250 
•245 
245 
240 
240 

•  220 
220 
225 
225 
225 

•  225 
230 
250 
235 

•  235 

230 
230 
•230 
230 
230 

230 
225 

•  225 
225 
225 

225 

•  226 
200 
325 
290 

•  260 
255 
255 
255 
255 

•  255 
250 
260 

•  245 
250 

250 
260 
250 

•  250 
250 

250 
250 
250 

•  230 
250 
250 

250 
250 
250 

•  255 
255 

255 
255 
256 

•  260 
255 

255 
245 

•  245 
245 
240 

235 

•  235 
235 
240 
240 

240 

•  235 
235 
230 
330 

230 
230 
230 

•  230 
230 

2»' 

2 

L*10 

3 

225 

4 

••rs 

5 

239 

6 

23«1 

7 

2r 

8 

aJ4b 

9 

250 

10. 

260 

11 

'»<•; 

12 

335 

13 

•  ,1v 

14 

325 

16 

Z\h 

18 

310 

17 

a»)0 

18 

»^l 

19 

300 

20 

305 

21 

•  3fl6 

22 

3iK 

23 

310 

24 

310 

25 

31U 

26 

•  315 

27 

31.S 

28 

320 

29 

•  335 

30 

325 

31 

3?j 

•  Date  of  measurement. 
MonUdy  discharge  of  Pecos  River  near  Moorhead,  Tex,,  for  1911. 


Month. 


Discharge  in  aeoand-feet. 


Maximum.   M'ltitinnTn-      Mean. 


Rmwoff 
(total  in 
acre-feet;. 


January 

February 

March 

is?::::::::::: 

June 

July 

August 

September 

October 

November 

December 

The  year, 


280 

3,560 

340 

10,770 

1,310 

375 

870 

2i560 

270 

826 

260 

355 


220 
190 
265 
275 
315 
210 
190 
290 
220 
225 
230 
225 


240 
465 
280 
854 

590 
274 
226 
867 
243 
250 
242 
280 


14,777 
25.S25 
17.217 
50,  M7 

36.  w: 

16,304 
13.924 
53.296 
14,430 
15,342 
14,430 
17,772 


10,770 


190 


401 


290.441 


QALLINAS   RIYEB  NEAB  LAS   YEQAS,   N.   MEX. 

Location. — At  Las  Vegas  Hot  Springs,  6  miles  northwest  of  Las  Vegas  near  sec.  1, 
T.  16  N.,  R  15  E.  No  tributaries  between  the  station  and  Las  Vegas  nor  for  sev- 
eral miles  above. 

BecordB  available.— August  13, 1903,  to  December  31,  1911. 

Drainage  area. — 89  square  miles  (measured  on  topographic  sheets). 

Gage. — Vertical  staff  600  feet  above  the  power  house  footbridge,  installed  to  replace 
the  original  gage,  which  was  washed  out  September  29,  1904;  datum  of  new 
gage,  0.71  foot  lower  than  that  of  the  original  gage. 
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ChaiineL — Somewhat  shifting  during  high  water. 

DiBcharge  nLeaaurements. — Made  from  the  footbridge  during  high  water  and  by 
wading  at  ordinary  stages. 

Winter  flow. — Grage  heights  unaffected  by  ice,  as  channel  is  kept  open  by  the  hot 
springs. 

DivenionB. — A  short  distance  above  the  station  is  a  timber  dam  which  forms  a  pond 
from  which  ice  is  cut,  but  this  dam  does  not  control  the  flow  in  any  way.  A  small 
amount  of  water  is  diverted  at  this  point  by  the  Aqua  Pura  Co.,  which  furnishes 
Las  Vegas  and  the  Atchison,  Topeka  &  Santa  Fe  Railway  with  water.  A  mile 
below  the  station  is  a  dam  which  diverts  the  flood  flow  of  the  Gallinas  to  the  San 
Guyjilla  basin.  The  fall  of  the  river  is  so  heavy  that  the  gaging  station  is  above 
the  influence  of  this  dam. 

Accuracy. — Although  the  river  is  somewhat  shifting  at  this  station,  it  is  believed  that 
the  estimates  of  dischaige  may  be  considered  fair. 

Cooperation. — Maintained  in  cooperation  with  the  Territorial  engineer. 

Diickarge  measwrements  o/GaUinaa  River  near  Lob  Y^9^i  ^'  ^^-t  in  1911, 


Date. 

Hydrographer. 

hei^t. 

Dis- 
charge. 

Hay   10 

w.  R.  y^tthA         

Ftri. 
2.29 
1.83 
2.38 
2.58 

Stc.-fi. 
42.0 

June  14 

O    H.  RlUMAll  .  . ,  . .....                  . .       , 

3.7 

myT 

do 

65.7 

do 

11.0 

BoXLy  gage  height,  in  feel ^  of  Oallinas  River  near  Las  Vegas ^  N.  Mex.f/or  1911, 
[William  Prager,  obBerver.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

1.6 

1.6 

1.65 

1.7 

1.7 

1.65 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.65 

1.7 

1.7 

1.65 

1.6 

1.65 

1.7 

1.6 

1.7 

1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.9 

1.8 

1.8 

1.95 

2.25 

2.2 

1.9 
2.0 
2.05 
1.9 
1.96 

2.05 

2.05 

1.9 

1.9 

1.95 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 

1.9 

2.0 

2.05 

2.0 

2.0 

2.05 
2.05 
2.0 
2.0 
2.1 

2.1 

2.0 

2.05 

2.1 

2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 

2.05 

2.1 

2.15 

2.1 

2.1 
2.1 
2.1 
2.2 
2.2 

2.2 
2.1 
2.1 
2.1 
2.1 

2.1 
2.2 
2.3 
2.3 
2.3 

2.3 

2.25 

2.2 

2.2 

2.43 

S.4 
2.3 
2.2 
2.2 
2.2 

2.2 

2.15 
2.1 
2.1 
2.05 

2.0 

2.0 

2.05 

2.63 

2.16 

2.15 

2.2 

2.1 

2.05 

2.0 

2.0 

2.0 
2.0 
1.95 
1.9 
1.9 

1.9 
1.9 
1.9 
1.0 
1.9 

1.S5 

1.8 

1.8 

1.8 

1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 

2.03 

1.85 

1.85 

1.8 

2.0 

1.96 

2.3 

2.25 

2.26 

2.72 
2.2 
2.25 
2.52 
3.13 

2.35 

2.2 

2.2 

2.4 

2.4 

2.4 

2.4 

2.4 

2.35 

2.95 

2.75 

2.45 

3.1 

2.5 

2.45 

2.35 

2.4 

2.78 

2.6 

2.6 

2.45 

2.35 

2.3 

2.2 

2.15 

2.1 

2.1 

2.06 
2.0 
2.0 
1.9 

1.9 
1.9 
1.8 
1.8 
1.8 

1.8 

1.9 

1.95 

1.9 

1.9 

1.9 
2.0 
2.0 
2.0 
1.95 

1.9 

1.0 

2.44 

2.05 

2.0 

1.9 

1.9 
1.9 
1.8 
1.9 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 

1.7 
1.7 
1.7 
1.8 
2.95 

2.95 

2.6 

2.3 

2.05 

2.3 

2.2 
2.0 
1.9 

1.8 
1.7 

1.85 
1.9 
1.9 
1.9 
1.9 

1.9 

1.85 

1.8 

1.8 

1.8 

1.8 

1.0 

2.06 

2.1 

2.2 

2.2 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
1.9 
1.8 

1.9 

2 

1.9 

3         

1.9 

4 

1.0 

5 

1.0 

6 

1.0 

7 

1.0 

8 

1.9 

9 

1.9 

10         

1.0 

11 

12 

1.9 
1.9 

13 

1.9 

14 

1.9 

15 

1.8 

16 

1.8 

17 

18 

1.8 
1.8 

19 

1.8 

20 

1.8 

21 

1.7 

22 

1.7 

23              

1.7 

24 

1.7 

25 

1.7 

26 

1.7 

27     

1.7 

28 

1.7 

20     

1.7 

30 

1.7 

31     

1.7 
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Daily  dueharge,  in  second-feet^  of  Oallinas  River  near  Las  Vegas,  N.  Mex,^  for  191V 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

0.3 
.3 
1.0 
1.8 
1.8 

1.0 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 
.3 

0.3 
.3 
.3 
.3 
.3 

1.0 
1.8 
1.8 
1.0 
.3 

1.0 
1.8 
.3 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
J. 8 
10.6 

6.0 
6.0 

15 

44 

37 

9 
17 
22 

9 
13 

22 
2Sb 

9 

9 
13 

9 
9 
9 

8 
8 

8 

8 
16 
30 
15 
15 

20 
.     20 
15 
15 
25 

26 
15 
18 
23 
14 

14 
14 
14 
14 
14 

14 
14 
14 
14 
14 

14 
18 
23 
26 
21 

21 
21 
21 
31 
31 

31 
21 
21 
21 
21 

21 
31 
44 
44 

43 

43 
36 
30 
30 
68 

61 
43 

ao 

30 
30 

30 
24 
19 
19 
16 

12 
12 
16 
126 
24 
24 

30 
9.5 

12 
9.5 
43 
36 
38 

158 
30 
30 
92 

358 

52 
30 
30 
61 
61 

61 
61 
61 
52 
260 

170 

74 
340 

86 

74 

52 

61 
182 
116 

86 

74 

52 
43 
30 
24 

19 

19 
16 
12 
12 

7 

7 
7 
3 
3 
3 

3 
7 
9.5 

7 
7 

7 
12 
12 
12 

9.5 

7 
7 

IJ 

12 

7 

.5 
.5 

1 
1 
1 
3 
260 

260 
116 
43 

19 
30 
30 

19 
19 
19 
19 
19 

19 
19 
19 
19 
19 

19 
12 
12 
12 
12 

12 
12 
12 
12 
12 

12 
12 
12 
12 
12 

12 
12 
12 
7 
3 

2    

3 

4    

5 

6 

7 

8 

9 

10 

11     

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 

Note.— Discharge  determined  from  two  fairly  well  defined  ratine  carves  applicable  Jan.  1  to  Mar.  8  and 
May  10  to  Dec.  31.    Discharge  Mar.  9  to  May  9  determined  by  the  mdlrect  method  for  shifting  channels. 

Monthly  discharge  ofGallinas  River  near  Las  Vegas,  N,  Mex.^for  1911. 


Month. 

Discharge  in  second-feet. 

Ron-off 

(total  in 

acre-feet). 

Aoco- 

Maximum. 

Minimum. 

Mean. 

ncy. 

January 

1.8 

1.8 
44 
31 
126 
30 
358 
71 

7 

260 

10 

7 

0.3 
.3 

1.8 
14 
12 

3 

9.5 

S 
.5 

1 

3 

1 

0.44 

1.34 
12.7 
18.6 
32.9 

7.78 
92.1 
14.9 

2.15 
30.8 
14.1 

4.1 

27 
74.4 

781 
1,110 
2,020 

463 
5,660 

916 

128 
1,880 

839 

262 

D. 

February 

D. 

Mftr^h  , 

D. 

Anrll 

D. 

M5y!:::::;:::::::::::::::::::::::::::::::::::::::: 

B. 

June 

r 

July 

B. 

August 

r 

September 

D. 

October 

c. 

November 

c. 

D. 

The  year 

358      '                 .3 

19.6 

14,200 

SOUTH  FORE  OF  OALLINAS   BIYER  NEAR  EL  PORYENIB,   K.   HEX. 

Location. — At  the  Oallinas  planting  station  of  the  United  States  Forest  Service, 
in  the  Pecos  National  Forest,  in  sec.  14,  T.  17  N.,  R.  14  E.,  3  miles  southeast  of 
£1  Porvenir  post  office;  10  miles  above  the  junction  of  the  North  and  South  forks. 
Nearest  tributary  is  a  small  stream  entering  from  the  north  a  short  distance  above. 

BecordB  available.— May  9,  1911,  to  December  31,  1911. 

Drainage  area.— Not  measured. 
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Oa^. — ^Vertical  staff. 

Channel. — Data  too  meager  to  determine. 

I>]8ehar^e  nieasttreinentB. — ^Biade  by  wading. 

Winter  flow. — Ice  present  at  this  station  during  the  winter  months. 

IMvexBions. — No  diversions  above  except  an  intermittent  one  of  less  than  0.5  second- 
foot.  Just  below  the  station  the  Forest  Service  has  a  ditch  of  3  second-feet  ca- 
pacity. 

Accuracy. — Owing  to  a  lack  of  discharge  measurements  no  estimates  of  flow  are 
available  at  the  present  time. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

The  following  discharge  measurement  was  made  by  H.  B.  Waha: 
May  9, 1911:  Gage  height,  1.98  feet;  dischaige,  20  second-feet. 

DaUif  gage  heighif  m/eety  of  South  Fork  of  Oallvna$  River  near  El  Porvenvr,  N.  Jfo., 

for  191U 


IH.D. 

BurnUl,  observer.] 

D^. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1             

1.63 
1.56 
1.64 
1.47 
1.46 

1.41 
1.40 
1.38 
1.38 
1.34 

1.31 
1.31 
1.30 
1.30 
1.30 

1.30 
1.30 
1.26 
1.26 
1.28 

1.28 
1.30 
1.28 
1.20 
1.16 

1.15 
1.17 
1.19 
1.15 
1.20 

1.60 
1.90 
2.06 
1.86 
1.80 

1.78 
1.75 
1.67 
'  1.84 
1.96 

1.87 
1.88 
1.77 
1.68 
1.61 

1.68 
1.53 
1.53 
1.47 
1.44 

1.30 
1.28 
1.30 
1.36 
1.28 

1.34 
1.23 
1.23 
1.34 
1.36 

1.36 
1.34 
1.34 
1.31 
1.30 

1.30 
1.30 
1.18 
1.30 
1.34 

1.31 
1.31 
1.19 
1.18 
1.16 

1.30 
1.30 
1.30 
1.36 
1.39 

1.38 
1.34 
1.33 
1.67 
4.34 

4.22 

3.16 
2.37 
1.98 
1.90 

1.86 
1.78 
1.73 
1.70 
1.74 

1.67 
1.57 
1.64 
1.62 
1.50 

1.50 
l.M 
1.51 
1.48 
1.4» 

1.47 
1.50 
1.65 

'  *i.'78" 
1.67 
1.66 
1.70 

1.70 
1.67 
1.68 
1.70 
1.68 

1.70 
1.72 
1.77 
1.67 
1.68 

1.68 
1.68 
1.78 
1.63 
1.60 

1.63 
1.63 
1.60 
1.46 
1.80 

1.64 
1.61 
1.30 
1.68 
1.66 

1.66 

2 

1.63 

3 

1.66 

4 

1.68 

5 

1.50 

6 

1.60 

7  

1.68 

8 

9 

1.9S 
2.00 

1.87 
1.84 
1.88 
3.04 
3.06 

2.00 
1.94 
1.87 
1.79 
1.85 

1.76 
1.08 
1.64 
1.54 
1.68 

1.56 
1.63 
1.53 
1.63 
1.50 
1.58 

1.63 

10 

1.64 

11 

2.24        1.41 

1.48 

12     

2.04 
1.98 
2.00 

1.40 
1.30 
1.38 

1.48 

13 

1.56 

14     

1.64 

16 

1.63 

10         

1.70 

17  

2.39 
2.33 
2.15 
2.10 

2.66 
2.16 
2.01 
2.20 
2.19 

2.24 
2.23 
2.20 
2.13 
1.98 
1.96 

1.4» 
1.44 
1.46 
1.38 

1.38 
1.40 
1.56 
1.42 
1.38 

1.35 
1.35 
1.40 
1.40 
1.38 
1.36 

1.70 

Ig       

19  

JQ             

1.60 

21       * 

1.63 

22  

1.40 

23     

1.44 

21  

1.48 

26       

1.40 

26     

1.40 

27 

1.39 

28     

1.38 

29 

1.36 

30    

1.36 

31 

1.40 

Non.— ChWB  belgbts  allected  by  piesenoe  of  ioe  Nov.  18,  Not.  34  to  Dec.  31. 

RIO  RUIDOSO  NEAR  OLENCOE,   N.   HEX. 

Location. — ^At  the  forest  ranger  station  in  the  Lincobi  National  Forest,  in  sec.  3S, 
T.  10  S.,  R.  15  E.,  about  2  miles  above  Glencoe  post  office;  1)  miles  above  the 
mouth  of  Perry  Canyon  and  2\  miles  above  the  mouth  of  Eagle  Creek. 

Beoords  available.— August  17,  1910,  to  November  6,  1911. 

'DnAmau^  areav— Not  measured. 

Oasre. — Inclined  staff. 

OhaiineL — ^Apparently  permanent. 
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SURFACE  WATEB  SUPPLY,  1911,  PABT  VHI. 


Discharge  meaaurementa.— Made  by  wading. 

Winter  flow. — Ice  exists  at  this  station  during  the  winter  months. 

Diveniona. — Numerous  small  ditches  divert  water  for  irrigation  for  a  distance  of  16 

miles  above  the  station. 
Accuracy. — Owing  to  lack  of  discharge  measuxementa,  no  estimates  of  dischaige  can 

be  made. 
Oooperatioxi. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

The  following  measurement  was  made  by  H.  B.  Waha: 

June  1,  1911:  Gage  height,  1.75  feet;  discharge,  22.2  second-feet. 

Daily  gage  height ^  in  feety  of  Rio  Ruidoso  near  Glencoe,  N.  Mex.,  for  1911. 
{EL.  L.  Batenum,  obaerver.] 


Day. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct 

Not. 

1 

1.60 
1.64 
1.66 
1.66 
1.60 

1.68 
1.68 

2.16 
2.06 
2.02 
2.00 
1.90 

1.78 
1.70 

2.18 
2.06 

1.90 
1.82 
1.68 
1.62 
1.60 

1.68 
1.62 
1.62 
1.66 
1.72 

2.60 
2.37 
2.16 
2.00 
2.06 

2.06 
2.08 

2.20 
2.30 
2.30 
2.35 
2.45 

2.26 
2.46 
2.67 
2.60 
2.46 

■**2.'66* 

"i'io" 

2.16 
2.00 
1.90 
1.88 

1.82 
1.72 
1.70 
1.65 
1.60 

1.62 
1.60 
;.47 
1.45 
1.46 

1.40 
1.36 

''i.66' 
"i.'eo" 

1.60 
1.60 

1.65 
1.65 
1.65 
1.65 
1.80 

2.50 
2.40 
2.40 
2-15 
1.95 

1.90 
1.85 
1.85 
1.85 

2 

1.46 

■'i.46* 

1.36 
1.26 
1.25 
1.24 
1.22 

1.21 
1.21 

1.60 

3 

2.20 
2.10 

4 

1.60 

( 

l.dO 

6 

i.eo 

7 

8 

1.60 
1.60 

9 

10 

1.76 

1.80 
1.86 
1.82 

1.70 
1.70 
1.73 
1.76 
1.79 

1.79 

1.90 

1.90 
1.80 
1.80 
1.90 
1.80 

1.80 
1.80 

"i.M 

1.80 
1.80 
1.80 

2.10 
2.10 
2.10 
2.16 
2.30 

11 

12 



2.25 
1.05 
1.95 
1.96 
1.82 

1.82 
1.72 
1.78 
1.68 
1.62 

1.62 
1.60 
1.66 
2.60 
1.76 
1.88 

1.68 
1.60 
1.62 
1.60 

1.48 
1.72 

"'i.'ffi' 
1.56 

1.60 
1.65 
1.62 
1.90 
1.70 

1.68 
1.80 
1.70 
1.66 

13 

14 

1.22 
1.22 

1.35 
1.34 

1.30 
1.30 

*"i.i6* 

1.06 

1.08 
1.06 
1.05 
1.10 
1.16 

1.60 
1.60 
1.65 
1.60 
1.60 

15 

16 

'*'i."65' 
1.65 

"i.*65' 
1.60 
1.60 

1.60 
1.62 
1.68 

"'i.66' 

1.75 
1.75 

17 

2.30 

18 

19 

1.50 
1.50 

1.60 
1.60 
1.50 
1.60 
1.60 

1.60 
1.60 
1.60 
1.46 
1.46 
1.45 

::::;::: 

1.65 
1.65 

1.60 
1.60 
1.60 
1.60 
1.60 

1.60 
1.60 
1.60 
1.76 

20 

21 

22 

28 

1.32 
1.41 
1.46 

1.41 
1.42 
1.61 

1.80 
1.80 
1.86 

1.88 

24 

26 

26 

27 

28 

29 

30 

81.... 



2.16 

Note.— Oage  heights  affected  by  presenoe  of  ice  Jan.  3  to  Feb.  6. 

RIO   RUIDOSO   NEAR  RUIDOSO;   N.   MEX. 

Location.— At  Wingfield's  ranch,  in  sec.  21,  T.  11  S.,  R.  13  E.,  in  the  Lincoln 
National  Forest,  about  3  miles  northwest  of  Ruidoso,  1  mile  above  the  mouth 
of  Carrizo  Creek.    A  small  stream  enters  from  the  north  just  above  the  station. 

Becorda  available.— May  30,  1911,  to  July  31,  1911. 

Drainage  area. — Not  measured. 

Ghkge. — Vertical  stafiE. 

Channel. — ^Apparently  permanent. 

Diachar^  meaaurementB. — Made  by  wading. 

Aoouracy. — Owing  to  the  meagemess  of  the  data  no  estimates  of  flow  can  be  made. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 
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The  following  discharge  measurement  was  made  by  H.  B.  Waha: 
May  30,  1911:  Gage  height,  1.24  feet;  discharge,  10.4  second-feet. 

Daily  gage  height^  in  feet  ^  of  Rio  Ruidoio  near  Ruido90,  N.  Mex,,for  191 U 
[I.  N.  Wiogfleld,  obseryer.] 


Day. 

May. 

June. 

July. 

Day. 

May. 

June. 

July. 

Day. 

May. 

June. 

July. 

1 

1.22 
1.22 
1.18 
1.14 
1.13 

1.13 
1.12 
1.12 
1.12 
1.07 

1.00 
1.64 
1.54 
1.50 
1.45 

1.54 
1.88 
1.55 
1.51 
1.38 

11 

1.04 
1.12 
1.13 
1.12 
1.12 

1.06 
1.06 
1.02 
1.00 
1.32 

1.33 
L44 
1.62 
1.80 
1.49 

1.43 
1.62 
1.72 
1.72 
1.66 

21 

1.23 
1.16 
1.11 
1.10 
LOS 

1.07 
1.04 
1.03 
1.04 
1.01 

1.68 

2 

12 

22 

1,53 

3 

13 

23 

1.49 

4 

14 

24 

1.48 

5 

15 

25 

1.42 

6 

1« 

26 

1.38 

7 

17 

27 

1.30 

8 

18 

28 

1.24 

9 

19 

29 

1.23 

10 

20 

30 

1.23 
1.24 

1.21 

31 

1.20 

PENASCO  BIYER  AT  ELK,   K.   HEX. 

lioeation.— At  Elk  poet  office,  in  sec.  5,  T.  16  S.,  R.  16  £.    Nearest  tributary.  Burned 

Canyon,  which  enters  a  short  distance  above.    Elk  Canyon  enters  1}  miles 

below. 
Becords  available. — Fragmentary  records  from  August  15,  1910,  to  September  30, 

1911. 
Drainage  area. — Not  measured. 
Gage. — Chain  gage  established  November  25,  1910,  replacing  a  staff  gage  established 

August  15, 1910,  and  destroyed  by  flood  September  1.    Chain  gage  datum  differs 

from  that  of  the  staff  gage. 
Channel. — Data  too  meager  to  determine. 
Discharge  xneasurementB. — Made  by  wading. 
Winter  flow.— No  data. 
Divendons.— Many  small  irrigation  ditches  divert  water  for  30  miles  above  the 

station. 
Aocnracy. — Owing  to  the  lack  of  discharge  measurements  no  estimates  of  flow  can 

be  made. 
Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

Difdiarge  meatwementi  o/PenoKo  River  at  Elk^  N,  J/iex.,  in  1911, 


Date. 


Hydrographflr. 


beight. 


Di». 
chflrgB. 


Jan.    16 
May  27 


DiabyBodBeii«m. 
H.  B.Waha 


Feet. 
l.M 
1.73 


8ee,'fL 
10.4 
6.6 
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Daily  gage  height,  infect^  o/Penasco  River  at  Elk,  N.  Mex,,/or  1911. 
[A.  N.  Bailey,  obsorvar.) 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aog. 

Sept 

1 

1.9 

Li 

2 

1.8 

'"i'75' 
1.82 

1.78 

1.9 
1.95 

8 

1.9 

■■'i.V 

1.9 

i.8 

1.8 
1.8 

1.55 

4 

l.« 

5 

L5 

6 

1.8 

1.5 

7 

1.9 
1.9 

1.8 
1.8 
1.8 
1.8 

L45 

8 

1.9 

1.7 
1.66 

1.7 
1.8 

9 

2.0 
2.06 

2.0 

"i.96* 
2.0 

1.95 
1.06 
1.95 

■"i.*76" 

1.7 
1.7 
1.7 

2.45 

xo 

11 

1.8 

2.0 

12 

1.8 





1.75 

13 

L75 

14 

1.9 
1.9 

1.85 

IB 

1.9 
1.85 

1.8 

1.8 

1.9 

1.65 

1.7 

16 

17 

1.5 

1.7 

18 

1.8 
1.8 

1.0 
1.8 

1.88 

1.75 

19 

1.8 
1.8 

L65 

20 

1.45 

21 

1.8 

22.                   

1.8 

........ 

23 

1.9 
1.9 

1.9 

1.45 

24 

26 

.. 

1.7 

1.7 

1.66 

1.6 

1.9 

26 

1.8 

1.9 

'*'i.'96* 
2.0 
2.16 

1.5 
1.6 

1.9 

27 

1.73 
1.7 

28 

29 



"i.is 

1.85 

30 

1.9 

1.78 

1.7 

18 

31 

1.8 



PENA8CO   RIVER   AT   CLEYE's   RANCH,   NEAR  ELK,   N.    HEX. 

Location.— At  Cleve's  ranch,  about  sec.  12,  T.  16  S.,  R.  17  E.,  and  4  miles  below 
Elk  post  office;  below  the  springs  which  give  rise  to  the  Lower  Penasco. 

Beeords  avaUable.— January  17,  1911,  to  March  31,  1911. 

Drainage  area. — Not  measured. 

Gage. — ^Vertical  staff. 

Channel. — Data  too  few  to  determine. 

Discharge  measurements.— Made  from  foot  bridge. 

Diversions. — ^No  water  is  diverted  from  the  Lower  Penasco  above  this  station. 

Accuracy. — Owing  to  the  lack  of  discharge  measurements,  no  estimates  of  dischaige 
can  be  made. 

Cooperation. — Gage  heights  furnished  by  Mr.  Walter  Coleman. 

The  following  discharge  measurement  was  made  by  Digby  and  Benson: 
January  17,  1911:  Gage  height,  2.35  feet;  discbaige,  59  second-feet. 

Daily  gage  height,  in  feet,  of  Penasco  River  near  Elk,  N,  Mez.,for  1911, 


Day. 

Jan. 

Feb. 

Mar. 

Day. 

Jan. 

Feb. 

Mar. 

Day. 

Jan. 

Feb. 

Mir. 

1 

2.4 
2.4 
2.3 
2.3 
2.3 

2.3 
2.3 
2.2 
2.2 
2.2 

2.4 
2.3 
2.3 
2.3 
2.4 

2.4 
2.4 
2.2 
2.3 
2.2 

11 

3.3 
3.3 
2.3 
2.3 
2.2 

2.2 
2.3 
2.4 
2.5 
3.3 

3.4 
3.4 
3.3 
3.3 
3.3 

3.25 
3.3 
3.3 
3.3 
3.3 

31 

3.4 
2.4 
2.4 

3.5 
3.35 

2.2 

3.3 
2.2 
3.3 
3.4 
3.5 

3.3 
3.4 
2.4 

?1 

3 

12 

22 

71 

8 

13 

33 

HI 

4. 

14 

34 

?.1 

6 

15 

35 

m 

6. 

16 

35 

f  4 

7 

17 

2.4 
2.4 
3.4 
2.4 

37 

2.4 

8 

18 

38 

3.3 
2.3 
2.4 
2.4 

2.4 

9 

10 

19 

39 

%i 

30 

80 

81 

3.4 
13 
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BEVrtS  BIVE&  BASIN. 

DEVILS   BIYER  AT  DEVILS   RIVER,   TEX. 

Ifocation. — Opposite  the  Southern  Pacific  Railroad  station  at  Devils  River,  Tex. 

BeoordB  available.— April,  1900,  to  December  31, 1911. 

Oa^. — A  vertical  rod  spiked  to  a  tree. 

Cluuinel. — ^The  channel  is  rocky  and  permanent  but  rough,  with  fissures  and  faults, 

resulting  in  shifting  currents.    Ri^t  bank  is  the  talus  of  a  cliff  and  the  left  bank 

is  a  bottom  heavily  wooded. 
l>mQhaage  xneasorementB.— Made  from  cable. 
Cooperation.— Station  established  and  opexated  by  the  United  States  section  of  the 

International  Boundary  Comnussion. 

Dudwrge  meamrements  of  Devils  River  at  DeviU  River,  Tex,,  in  1911. 
(By  E.  E.  Winter  and  W.  H.  Dodd.] 


Date. 

bSS^t. 

Db* 
charge. 

Date. 

hei^t. 

Dl». 
charge. 

Jan.  5 

FeeL 
2.16 
2.16 
2.2 
2.16 
2.16 
2.15 
2.1 
2.15 
2.6 
2.3 
2.8 
2.3 
2.3 
2.3 
2.3 
2.6 
2.4 
2.6 
2.4 
2.35 
2.3 
2.3 
2.25 
2.2 
2.2 
2.2 
2.2 
2.15 
2.15 
2.15 

Sec-ft, 
376 
387 
301 
382 
879 
381 
336 
384 
729 
608 
473 
482 
482 
402 
600 
702 
577 
643 
581 
540 
453 
461 
449 
301 
395 
303 
306 
386 
374 
883 

JulyO 

Feet. 
2.2 
2.15 
2.15 
2.2 
2.16 
2.16 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.15 
2.15 
2.15 
2.15 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.25 
2.2 
2.25 

Sec-ft. 
366 
374 

Jan. 10 

July  13 

Jan.  18 

Julyl8    

362 
383 

Jan.  22 

July  22 

Jan.  30 

Julyao 

361 
363 

Feb.3 

Aug.4..::::::::::::::::::;::: 

Feb. 8 

Aug.9 

319 
318 
323 

Feb. 13 

Aug.  17 *... 

Feb. 18 

Aug.22      

Feb. 27 

Aug.  30 

305 
311 

297 

Mar.8  

Sept.  4 

lCar.13 

Sept  14       . 1.".'.'.*.'!'!.*. !.*!*! 

Mar.  22 

Sept.  22 

307 

Mar.  26 

Sept.26      

305 

liar.  30 

Sept  80. . .' . .' !.'!... 

308 

Apr.  6 

Oct.8 

326 

Apr.  12 

Oct.  12 

333 

Apr.  17 

Oct  20 

331 

Apr.  27 

Oct25        

329 

Apr.30 

Oct  31 

368 

Mays 

Nov.5     

351 

May  14 

Nov.14 

388 

Mav20 

Npv.19       

367 

May  24 

Nov.27 

May  ?n  . .  

Nov.  30    » 

361 

Jotk?  5           --^..^^,--1 

Deo.  10 

424 

June  9 

Dec.  14      

422 

Tone  17 

Dec.  22 

462 

Jim^  26.  T 

Dec.  27    

420 

June  30, ,,--.. - 

Dec.  30 

437 

Daily  gage  height,  in  feet,  of  Devils  River  at  Devils  River,  Tex,,  for  1911, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July.' 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.15 
2.15 
2.15 
2.15 
2.15 

2.15 
2.15 
2.15 
2.15 
2.15 

2.15 
2.15 
2.15 
2.15 
2.15 

2.15 
2.15 
2.2 
2.2 
2.15 

2.15 
2.15 
2.15 
2.15 
2.15 

2.1 
2.1 
2.1 
2.1 
2.15 

2.15 
2.15 
2.15 
2.15 
2.2 

2.2 
2.4 
2.6 
2.5 
2.35 

2.25 
2.25 
2.26 
2.26 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 

2.3 

2.3 

2.65 

2.35 

2.25 
4.45 
2.9 
2.85 
2.66 

2.6 

2.5 

2.45 

2.4 

2.4 

2.4 

2.4 

2.4 

2.35 

2.35 

2.8 

2.56 

2.35 

2.3 

2.3 

2.3 

2.35 

2.35 

2.8 

2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.35 

2.35 

2.35 

2.3 

2.3 

2.25 
2.25 
2.25 
2.25 
2.26 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.15 

2.15 
2.15 
2.15 
2.15 
2.15 

2.15 

2.2 

2.2 

2.2 

2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.15 
2.15 
2.15 
2.15 
2.2 

2.2 
2.2 
2.15 
2.15 
2.15 

2.2 
2.2 
2.16 
2.15 
2.15 

2.15 

2.15 

2.1 

2.1 

2.1 

2.15 

2.15 

2.1 

2.15 

2.15 

2.15 

2.1 

2.1 

2.1 

2.1 

2.15 

2.15 

2.1 

2.1 

2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 

2.1 

2.15 

2.15 

2.15 

2.15 
2.15 
2.15 
2.15 
2.2 

2.15 
2.15 
2.15 
2.15 
2.15 

2.2 
2.25 
2.25 
2.2 

2.2 

2.2 
2.4 
2.35 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
22 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 

2       

2.2 

8 

2.2 

4 

2.2 

6 

2.2 

6      

2.2 

7 

2.2 

8 

2.2 

9 

2.26 

10 

2.2 

11 

2.2 

12 

2.2 

13 

2.2 

14 

2.2 

15           

2.2 

le      

2.2 

17     

2.2 

18 

2.2 

19 

2.3 

0 

2.25 
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96  SURFACE   WATER  SUPPLY,   1911,   PART  VHI. 

Daily  gage  height,  in  feet  ^  of  Devils  River  at  Devils  River,  Tex.,  for  iP//— Continued. 


Day. 

Jan. 

Feb.  j  Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Not.  1  Dec. 

21 

2.15 
2.15 
2.15 
2.15 
2.15 

2.15 
2.15 
2.15 
2.15 
2.15 
2.15 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
2.3 
2-3 
2.3 

2.4 

2.4 

2.4 

2.35 

2.4 

2.4 

2.4 

2.4 

2.35 

2.35 

2.25 
2.25 
2.25 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 
2.2 

2.15 
2.15 
2.15 
2.15 
2.15 

2.15 
2.15 
2.15 
2.15 
2.15 

2.2 
2.2 
2.2 
2.3 
2.3 

2.2 
2.2 
2.2 
2.15 
2.15 
2.15 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.15 
2.15 
2.15 
2.15 
2.15 

2.15 
2.15 
2.2 
2.2 
2.2 
2.2 

2.2    i    2.25 

22 

2. 2        2. 25 

23 

2.2    1    2.25 

24 

2.2    1    2.25 

25 

2.2         2.25 

26 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 

27 

2.2 

28 

23 

29 

2.25 

30 

2.2S 

31 

..!!...(    2.3 

2.2S 

Daily  discharge ,  in  second-feet,  of  Devils  River  at  Devils  River,  Tex.,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Juno. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

375 
375 
375 
375 
0375 

380 
380 
380 
385 
a  385 

385 
385 
385 
380 
380 

380 
380 
0  390 
390 
380 

380 
a  380 
380 
380 
380 

380 
380 
380 
380 
a  380 
380 

380 
380 
a380 
380 
375 

340 
340 
0335 
335 
370 

376 
380 
a  385 
385 
420 

420 
575 
a  730 
660 
555 

520 
520 
515 
515 
515 

510 

o510 

510 

470 
460 
455 
455 
495 

490 
480 
0475 
475 
475 

480 
480 
a480 
480 
480 

480 
480 
480 
725 
515 

480 
O480 
485 
485 
490 

0  490 
495 
495 
500 

a500 
500 

47D 
3,370 
1.130 
1,060 
O770 

700 
640 
610 
580 
580 

576 
o675 
575 
545 
545 

980 
0  700 
550 
520 
520 

580 
580 
580 
650 
580 

580 

O580 

570 

540 

0540 

500 
520 
505 
465 
0455 

455 
455 
455 
455 
460 

490 
490 
490 
0460 
466 

440 
440 
445 
445 
0460 

440 
435 
425 
0390 
390 

390 
395 
395 
395 
0395 
395 

395 
395 
395 
395 
0395 

395 
395 
395 
a  395 
395 

395 
395 
395 
395 
385 

385 
0  385 
385 
385 
380 

380 
380 
375 
375 
0375 

375 
375 
380 
380 
0385 

380 
400 
395 
390 
385 

380 
875 
370 
0  365 
370 

350 
360 
0375 
370 
390 

380 
380 
a  360 
360 
360 

380 
0380 
380 
420 
420 

380 
380 
380 
360 
0  360 
360 

380 
380 
370 
0  365 
380 

355 
350 
326 
0  320 
320 

340 
340 
320 
340 
340 

340 
0  320 
320 
320 
320 

320 
0  325 
320 
320 
315 

315 
315 
310 
310 
O305 
305 

325 
325 
310 
0  310 
310 

310 
310 
305 
305 
305 

305 
300 
300 
0295 
300 

300 
300 
300 
300 
305 

305 
0305 
305 
305 
305 

O305 
305 
805 
310 

«»310 

310 
310 
310 
310 
310 

310 
310 

•  325 
325 
330 

330 

•  335 
335 
335 
355 

335 
335 
330 
330 
0330 

330 
330 
330 
330 

•  330 

330 
335 
360 
300 
3(V5 

•  370 

365 
390 
390 
356 
.350 

350 
475 
445 
355 
355 

355 
360 
360 

•  360 
360 

360 
365 
365 

•  365 
365 

365 
385 
365 
370 
370 

370 

•  370 
365 
385 

•  360 

MS 

2 

375 

3 

3M) 

4 

385 

5 

390 

6  .  . 

396 

7 

40S 

8 

410 

9 

440 

10 

•  425 

11 

425 

12 

430 

13 

420 

14 

0420 

15 

435 

16 

435 

17 

430 

18 

4» 

19 

480 

20 

40 

21 

460 

22 

•  460 

23 

400 

24 

4» 

25 

455 

26 

425 

27 

•  430 

28 

430 

29 

435 

30 

•  435 

31 

435 

a  Date  of  measurement. 
Monthly  discharge  of  Devils  River  at  Devils  River,  Tex.,  for  1911. 


Month. 


Discharge  in  second-feet. 


Maximum.   Minimum. 


Mean. 


Run-off 
(total  in 
acie-fwt). 


January 

February 

March 

April 

llSy 

June 

July 

A*1gUSt 

September 

October 

November 

December 

The  year 


890 
730 
725 
3,370 
520 
395 
420 
380 
325 
370 
475 
480 


375 
335 
455 
470 
390 
875 
350 
305 
295 
310 
350 
365 


381 
451 
491 
722 
445 
3S7 
377 
832 
306 
831 
370 
425 


23,406 

25.033 
30,160 
43,993 
27.343 
23.08S 
25,197 
30,400 
18,306 
20,370 
22.096 
26,113 


3,370 


295 


417 


302.291 
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WB8TBBN  GULF  OF  MEXICO.  97 

RIO  8AI.ABO  BASIN. 
BIO  8ALADO  NEAB  OUEBREBO,  TAMAUUPAfi,  ICBXIOO. 

Location. — 2  miles  above  Guezrero  and  6  znileB  above  the  confluence  of  the  Rio 
Salado  and  the  Rio  Giande. 

Beoozda  availabl*.— December  27, 1900,  to  December  81, 1911,  except  March  and 
April,  1903. 

Ga^. — ^An  inclined  rod  fastened  to  posts  sunk  in  the  bank. 

ChaasAL — A  series  of  pools  and  rapids  between  permanent  banks  of  sandy  clay. 
The  station  is  at  a  pool  with  a  mud  bed.  Channel  curves  to  the  left  both  above 
and  below  the  station. 

Diflchax^  m^aaoramentB.— Made  from  cable  at  high  stages  and  by  wading  at  low 
stages. 

Cooperation.— Station  established  and  operated  by  the  Mexican  section  of  the  Inter- 
national Boundary  Commission. 

Diidutrge  Tneaturements  of  Rio  Salado  near  Guarero,  TamaidipaSf  Mexico,  in  1911. 

[By  M.  O.  Oaroia.] 


DaH. 


Jan.  3...., 
Jmi.  7.... 
Jan.  11... 
Jan.  15... 
Jan.  19... 
Jan.  23... 
Jan.  28... 
Peb.3... 
Feb.  7... 
Fteb.ll.. 
Feb. 15.. 
Feb. 19.. 
Feb. 23.. 
Feb.  28.. 
lCar.3... 
Mar.7... 
ICar.U.. 
Mar.  15.. 
lCar.l9.. 
liiBr.23.. 
liiBr.28.. 
Apr.  3... 
Apr.  7... 
Apr.  11.. 
Apr.  15.. 
Apr.  19.. 
Apr.  23.. 
Apr.  38.. 
liayS... 
May?... 
May  11.. 
May  15.. 
May  19.. 
May  23.. 
Mayas.. 
Junes... 
Jnne7... 
Jnneli.. 
June  15.. 
June  19.. 
June  33.. 
June  38.. 
July  3... 
Jtily7... 
July  11.. 


Feet. 


^ 

Dis- 

Kt. 

<Aiarge. 

H. 

8ee.'ft. 

2.7 

494 

2.7 

491 

2.7 

487 

2.6 

454 

2.6 

454 

2.4 

0276 

2.3 

<i251 

2.2 

0235 

2.0 

a221 

2.0 

0222 

1.9 

0201 

1.9 

O203 

1.8 

0184 

2.4 

0279 

2.3 

o257 

2.1 

0219 

2.0 

0206 

2.1 

0222 

2.1 

0232 

1.8 

0186 

3.9 

966 

2.5 

0285 

2.5 

0279 

2.4 

02S5 

2.3 

0239 

2.2 

0223 

2.2 

0296 

2.7 

474 

2.5 

0276 

2.6 

0275 

2.3 

0244 

2.3 

0247 

2.0 

a  199 

2.1 

0228 

2.3 

0254 

1.8 

a  182 

1.8 

•  184 

1.2 

0121 

.9 

089 

.8 

084 

.7 

075 

.6 

066 

.6 

067 

.5 

059 

.5 

0  51 

Date. 


Jaly  15. . 
July  19.. 
July  23.. 
July  26.. 
Jaly  28.. 
Aug.  3... 
Aug.  7... 
Aug.  11.. 
Aug.  15.. 
Aug.  19.. 
Aug.  23.. 
Aug.  28.. 
Aug.  31.. 
Sept.  1... 
Sept.  6... 
Sept.9... 
Sept.  13.. 
SepL17.. 
Sept.  21.. 
Sept.  25.. 
Sept.  29.. 
Oct.  3... 
Oet.7... 
Oct.8... 
Oct.  11.. 
Oct.  16.. 
Oct.  19.. 
Oct.SS.. 
Oct.  98.. 
Nov.  8... 
Nov.  7... 
Nov.  11.. 
Nov.  15.. 
Nov.  19.. 
Nov.23.. 
Nov.  28.. 
Decs... 
Dec7.-. 
Decll.. 
Dec  15.. 
Dec  19.. 
Dec  23.. 
Dec  28.. 


Feet. 

0.2 

.1 

.0 

2.7 

4.3 

1.7 

1.0 

.8 

.6 

.4 

.3 

.2 

2.7 

6.3 

2.0 

1.8 

1.6 

1.2 

.8 

.5 

.2 

.0 

.0 

9.7 

1.9 

4.2 

3.2 

2.2 

1.6 

4.0 

8.1 

2.5 

2.2 

1.7 

1.3 

1.0 

.7 

.5 

.4 

.3 

.2 

.2 

.2 


Dis- 
charge. 


See.-ft. 

043 

o29 

o21 

473 

1,131. 

0  179 

olio 

o83 

o72 

056 

046 

O40 

468 

3,926 

0  215 

0190 

0  156 

O102 

o86 

062 

045 

o37 

0  34 

9,250 

al95 

1,071 

742 

0244 

ol25 

1,057 

694 

0277 

o24l 

0173 

ol28 

O106 

o80. 

o67 

o56 

o50 

o4S 

0  47 

045 


o  Taken  at  rocks. 


67443*'— wsp  308—13 


Digitized  by 


Google 


98  BUBFACE  WATER  SUPPLY,  1911,  PABT  VHI, 

Daily  gage  hdght^  in  feet,  of  Rio  Salado  near  Querrero^  Tamaulipas,  Mexico,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dec 

1 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 
2.7 
2.6 
2.6 
2.6 

2.7 
2.7 
2.6 
2.6 
2.6 

2.5 
2.5 
2.7 
2.6 
2.5 

2.45 
2.4 
2.4 
2.4 
2.3 

2.3 
2.3 
2.3 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.1 
2.1 

2.1 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.8 
1.8 
2.0 
2.6 
2.55 

2.5 

2.45 

2.4 

2.3 
2.3 
2.3 
2.2 
2.2 

2.2 
2.1 
2.1 
2.1 
2.1 

2.0 
2.0 
2.0 
2.0 
2.1 

2.1 
2.1 
2.1 
2.1 
2.0 

1.9 
1.9 
1.8 
1.8 
2.4 

2.65 

3.25 

3.8 

3.4 

8.1 

2.85 

2.7 
2.6 
2.5 
2.5 
2.5 

2.5 
2.5 
2.4 
2.4 
2.4 

2.35 

2.3 

2.3 

2.3 

2.3 

2.3 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.25 

2.96 
2.75 
2.8 

3.1 
3.0 

2.7 
2.6 
2.5 
2.5 
2.5 

2.55 

2.5 

2.4 

2.4 

2.4 

2.3 

2.3 

2.45 

2.4 

2.3 

2.2 
2.1 
2.0 
2.0 
1.9 

1.8 

1.8 

2.3 

2.85 

2.45 

2.3 
2.3 
2.3 
2.1 
2.5 
2.15 

2.0 
1.9 
1.8 
1.7 
1.7 

1.6 
1.75 
1.55 
1.35 
1.2 

1.2 
1.1 
1.1 
1.0 
.9 

.9 
.9 
.9 
.8 
.8 

.8 
.7 
.7 
.6 
.6 

.6 
.6 
.6 
.5 
.4 

0.4 
.4 

.6 
.6 
.6 

.5 
.5 
.5 
.4 
.4 

.3 
.3 
.3 
.3 
.2 

.2 
.2 
.2 
.1 
.1 

.1 
.1 
.0 
.0 
.0 

2.5 

2.95 

3.95 

3.2 

2.6 

2.25 

2.05 
1.85 
1.65 
1.45 
1.25 

1.1 
1.0 
1.0 
.9 
.9 

.8 
.8 
.7 
.7 
.6 

.6 
.5 
.5 
.4 
.4 

.3 
.3 
.3 
.3 
.2 

.2 
.2 
.2 
.1 
.1 
2.1 

5.95 
4.25 
3.06 
2.8 
1.96 

1.75 
1.65 
1.4 
1.7 
1.35 

1.2 
1.85 
1.6 
1.5 
1.4 

1.3 
1.15 
1.0 
.9 
.9 

.8 
.8 
.7 
.6 
.5 

.4 
.4 
.3 
.2 
.2 

ai 

.1 
.0 
.0 
.0 

.0 

.0 

7.8 

2.75 

2.2 

1.85 

1.4 

1.15 

1.0 

4.3 

3.95 
8.75 
3.45 
3.15 
2.85 

2.66 

2.4 

2.15 

1.96 

1.75 

1.66 

1.56 

1.45 

1.4 

1.8 

L3 

1.2 
1.1 
4. 45 
4.75 
4.25 

3.85 
3.05 
3.06 
4.35 
3.25 

2.45 
2.4 
2.3 
2.2 
2.2 

2.0 
1.9 
1.8 
1.7 
1.6 

1.6 
1.45 
1.8 
1.8 
1.2 

1.1 
1.0 
1.0 
.9 
.8 

as 

2 

3 

4 

S 

6 

7 

« 

9 

10 : 

11 

- 

12 

13 

14 

15 

16 

17 

18 

19 

90 

21 

22 

23 

24 

25 

^29 

27 

28 

V 

90 

81 

BIO  SAN  JUAN  BASIN. 
BIO   SAN   JUAN    NEAR   SANTA    ROSALIA    RANCH,    TAMAULIPAS,    HEXIGO. 

XiOcation. — Near  the  Santa  Rosalia  ranch,  12  miles  above  the  original  station  estab- 
lished in  1900  near  La  Quemada,  18  miles  above  Gamargo,  and  24  miles  above  the 
confluence  of  the  Rio  San  Juan  and  the  Rio  Grande,  which  is  about  15  miles 
below  Roma,  Tex.;  removed  to  present  site  July  14,  1902,  to  obviate  effect  of 
backwater  from  the  Rio  Grande  during  floods. 

Jtecords  available.— October  1900,  to  December  31,  1911  except  March  and 
April,  1903. 

Ckige. — ^An  inclined  rod  spiked  to  poets  and  a  tree. 

Channel. — ^The  bed  is  sandy  and  shifts  slightly  in  floods.  Both  banka  are  above 
flood  level,  are  composed  of  sandy  clay,  and  do  not  erode. 

Discharge  measurements. — Made  from  cable. 

Zero  flow. — Low  water  (no  flow)  was  approximately  zero  on  the  gage  prior  to  the 
flood  of  1909,  which  swept  away  the  station.  The  restored  gage  has  not  the  same 
datum  as  the  old.    No  flow  is  now  —8.5  feet  on  the  gage. 

Cooperation. — Station  installed  and  operated  by  the  Mexican  section  of  the  Inter- 
Dational  Boundary  Commission. 
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Diteharffe  measwrementi  of  San  Juan  River  war  Santa  RoMlia  ranch,  Tamaulipag, 

Mexico,  in  1911. 

[By  S.  Jmo.1 


Date. 


Jan.  3.. 
Jan.?.. 
Jan.  11. 
Jan.  15. 
Jan.  30. 
Jan.  24. 
Jan.2S. 
Feb.  2.. 
Feb.  6.. 
Feb.  11. 
Feb.  15. 
Feb.  20. 
Feb.  24. 
Feb.  27. 
Mar.  2.. 
Mar.  6. 
Mar.  10. 
Mar.  15. 
Mar.  20. 
Mar.  23. 
Mar.  25 
Mar.  28 
Mar.  29. 
Apr.  3.. 
Apr.?.. 
Apr.  U. 
Apr.  16. 
Apr.  20. 
Apr.  25. 
Apr.  26. 
Apr.  28. 
May  2.. 
May  6.. 
Mays.. 
May  10. 
May  12. 
May  16. 
May  20. 
May  24. 
May  28. 
June  2., 
June  6.. 
June  10. 
June  13. 
June  18. 
June  22. 


hei^t. 

Dis- 
charge. 

Feet. 

Sec,-fL 

-0.6 

331 

-  .6 

317 

-  .8 

275 

-1.1 

347 

-1.1 

249 

-1.3 

199 

-1.7 

153 

-1.8 

151 

-2.1 

111 

-2.7 

91 

-2.6 

90 

-3.0 

40 

-3.3 

40 

-3.3 

40 

-3.3 

39 

-3.4 

30 

-3.6 

37 

-3.8 

37 

-3.9 

34 

1.2 

1,351 

5.4 

3,763 

2.9 

3,461 

4. 25 

3,863 

-  .1 

876 

-  .7 

787 

-  .05 

760 

-2.1 

123 

-1.9 

135 

-1.8 

133 

9.5 

10,361 

8.05 

5,590 

.5 

841 

.7 

961 

3.5 

3,638 

3.6 

3,918 

1.9 

1,853 

.6 

1,036 

3.7 

3,663 

-  .4 

572 

-1.5 

103 

-1.7 

144 

-1.9 

135 

-2.3 

91 

-2.6 

71 

-2.9 

31 

-3.4 

31 

Date. 


June  27. 
July  3. . 
July  6-. 
July  10. 
July  14. 
July  17. 
July  21. 
July  26. 
July  38. 
Aug.  3. . 
Aug.  6. . 
Aug.  10. 
Aug.  14. 
Aug.  18. 
Aug.  33. 
Aug.  37. 
Sept.  3. 
Sept.  4. 
Sept.  7. 
Sept.  11 
Sept.  17 
Sept.  31 
Sept.  35 
Sept.  38 
Oct.  3.. 
Oct.  6.. 
Oct.  10. 
Oct.  12. 
Oct.  16. 
Oct.  30. 
Oct.  35. 
Oct.  38. 
Nov.  6.. 
Nov.  11. 
Nov.  16, 
Nov.  19. 
Nov.  32. 
Nov.  35. 
Dec.  3.. 
Dec.  6.. 
Dec.  10. 
Dec.  16. 
Dec.  30. 
Dec.  24. 
Dec.  28. 


Feet, 
-3.1 
-3.7 
-3.2 
-3.4 
-3.6 
-2.8 
-3.7 
-  .7 
-4.0 
-4.3 
-4.4 
-4.6 
-4.7 
-4.9 
-5.1 
-6.2 
-4.8 
-2.2 
-3.4 
-3.9 
-4.3 
-4.4 
-4.5 
-4.5 
-4.6 
-4.6 

2.1 
-1.5 
-2.7 
-3.1 
-3.2 
-3.4 

1.0 
.5 
-1.3 
-2.0 
-2.4 
-2.6 
-2.6 
-2.6 
-2.7 
-3.0 
-3.6 
-3.7 
-3.8 


Dto- 
ehaige. 


Sec-ft. 
31 
30 
30 
30 
29 
31 
28 
740 
31 
30 
26 
25 


23 

23 

184 

31 

26 

23 

23 

23 

23 

22 

22 

1,868 

406 

174 

31 

28 

23 

1,300 

984 

454 

281 

344 

166 

161 

160 

146 

34 

121 

80 

76 


Dttily  ffoffc  heigfUj  in  feet,  of  Rio  San  Juan  near  Santa  Ro9alia  ranch,  TamauUpai, 

Mexico,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dea 

1 

2 

3           

-0.5 

-  .6 

-  .6 

-  .6 

-1.9 
-1.8 
-1.9 
-2.06 
-2.1 

-2.15 
-2.2 
-2.3 
-2.5 
-2.5 

-2.7 
-2.7 
-2.7 
-2.6 
-3.6 

-3.8 
-3.3 
-3.4 
-3.4 
-3.4 

-3.4 
-3.5 
-3.5 
-3.6 
-3.6 

-3.6 
-8.65 
-3.7 
-3.7 
-3.8 

0.3 
.05 

-  .1 

-  .3 

-  .3 

-  .6 

-  .75 
-1.0 
-1.06 
-1.35 

-  .1 

-  .55 
-1.1 
-1.35 
-1.65 

0.85 
.5 
.55 
.46 
.6 

.7 
4.35 
3.36 
4.35 
3.35 

3.75 
1.75 
1.4 
1.1 
.75 

-1.3 
-1.8 
-1.6 
-1.3 
-1.66 

-1.8 
-1.9 
-2.1 
-2.3 
-3.35 

-3.45 
-2.56 
-3.65 

-2.7 
-2.8 

-3.7 
-3.7 
-3.56 
-3.0 
-3.06 

-3.36 
-3.3 
-3.4 
-3.4 
-3.4 

-3.5 
-3.5 
-3.6 
-3.6 
-3.55 

-4.06 
-4.3 
-4.3 
-4.3 
-4.4 

-4.4 

-4.46 

-4.5 

-4.5 

-4.6 

-4.6 
-4.7 
-4.7 
-4.75 
-4.8 

-3.6 
-4.8 
-4.8 
-3.35 
-3.4 

-3.16 
-3.46 
-3.66 
-8.75 
-3.9 

-3.96 

-4.1 

-4.1 

-4.1 

-4.3 

-4.5 
-4.6 
-4.6 
-4.6 
-4.6 

-4.6 

-4.6 

-3.8 

5.2 

1.8 

-  .6 

-1.75 

-2.26 

-3.5 

-3.5 

-3.4 

-3.3 

5.9 

7.66 

3.3 

.9 
.35 

-  .2 

-  .35 
1.7 

.6 

-  .35 

-  .9 
-1.3 
-1.35 

-2.7 
-2.6 
-2.6 

4                   .... 

—2.6 

5           

'-  .6 

-2.6 

« 

7 

-  .6 

—  .6 

-2.6 
-3.66 

g 

—  .6 

-2.7 

9 

-  .66 

-  .75 

-  .8 

-  .86 

-  .9 
-1.0 
-LI 

-3.7 

10 

-3.75 

11 

12 

13 

14 

15 

-3.8 
-2.85 
-2.9 
-2.9 
-3.0 
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SUBFACB  WATER  SUPPLY,  19U,  PABT  VHI, 


Daily  gage  heighty  in  feety  of  Rio  San  Jtum  near  Santa  Ronlia  ranch,  TcanauKpoit 
Mexico,  for  1911 — Contmue<l. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Not. 

Dae. 

16 

-1.25 

-1.45 

-1.5 

-1.6 

-1.1 

-1.1 
-1.1 
-1.3 
-1.4 
-1.65 

-1.7 
-1.7 
-1.7 
-1.7 
-1.8 
-2.0 

-2.7 
-2.7 
-2.7 
-2.8 
-3.0 

-3.2 
-3.3 
-3.3 
-3.3 
-3.3 

-8.3 
-3.3 
-3.3 

-3.8 
-3.8 
-3.85 
-3.9 
-8.9 

-3.9 
.96 
.0 

-  .2 
4.9 

3.9 
2.0 
4.8 
6.96 
2.06 
0.7 

-2.06 

-2.1 

-2.1 

-2.1 

-1.9 

-1.9 
-1.9 
-1.9 
-2.4 
-1.8 

9.6 
9.9 
7.36 
4.96 
1.6 

0.6 
.66 
.36 
.1 

3.1 

1.1 

-  .4 

-  .3 

-  .56 

-  .46 

.36 
-1.05 
-1.45 
-1.66 

-  .26 
-1.15 

-2.8 
-2.9 
-2.9 
-3.05 
-3.25 

-8.4 

-3.46 

-3.5 

-3.5 

-3.3 

-3.1 

-3.16 

-3.35 

-8.6 

-8.6 

-2.8 

-2.8 

-2.66 

-2.5 

-2.66 

-3.66 

-3.6 

-3.7 

-3.7 

-3.7 

-1.9 
-8.75 
-4.0 
-4.3 
-4.6 
-4.16 

-4.9 
-4.9 
-4.9 
-6.1 
-5.1 

-5.1 
-5.1 
-5.1 
-6.1 
-5.1 

-5.2 
-6.2 
-5.2 
-5.2 
-5.3 
-3.8 

-4.2 
-4.8 
-4.3 
-4.4 
-4.4 

-4.4 

-4.6 
-4.6 
-4.6 
-4.6 

-4.5 
-4.6 
-4.5 
-4.6 

-4.5 

-2.7 
-2.7 
-2.7 
-3.0 
-8.1 

-3.2 
-8.2 
-8.2 
-3.2 
-3.2 

-8.3 
-8.8 
-8.4 
-8.4 
-8.6 
-8.5 

-1.56 
-1.6 
-1.7 
-2.0 
-2.3 

-2.8 
-2.4 
-2.5 
-2.6 
-2.6 

-2.6 
-2.6 
-2.7 
-2.7 
-2.7 

-8.0 

17 

18 

-10 
-3.0 

19 

-?S5 

ao 

21 

-2.1 

28 

23 

-17 
-2  7 

24 

26 

26 

-2.7 
-2.7 

-an 

27 

28 

26 

-2-8 
-18 

-2.6 

». 

81 

-2.8 
-2.8 

INTERIOR  BASIKS  IN  NEW  MEXICO. 

aSNEBAIi  FSATX7BB8.1 

The  southern  portions  of  Arizona  and  New  Mexico  and  the  western  part  of  TexM 
rcaeinble  the  Great  Basin  in  climate,  and  they  contain  a  number  of  small  interior 
basins  [basins  completely  encircled  by  lines  of  water  parting].  These  are  not  so 
fully  determined  in  extent  as  the  Great  Basin,  but  several  of  them  may  be  approii- 
mately  indicated.  One  of  the  largest  lies  between  the  Rio  Grande  and  its  eastern 
branch,  the  Pecos,  extending  from  latitude  35^  in  central  New  Mexico  to  latitude  SI* 
in  western  Texas.  In  its  broadest  part  it  is  bounded  on  the  west  by  the  San  Andreas 
and  Organ  Mountains,  and  on  the  east  by  the  Sacramento  and  Guadalupe.  Its  area, 
of  which  two-thirds  lies  in  New  Mexico,  is  about  12,500  square  miles.  [In  this  area 
are  Rio  Tularosa  and  Rio  La  Luz.]  Southwest  of  the  Rio  Grande,  in  Mexico,  there 
is  a  larger  tract  of  interior  drainage,  containing  a  number  of  saline  lakes,  and  to  one 
of  these,  Lake  Guzman,  the  valley  of  the  Mimbres  River  of  New  Mexico  desceode. 
Other  basins  adjacent  on  either  side  to  that  of  the  Mimbres  are  believed  to  bear  the 
same  relation  to  Lake  Guzman,  sloping  gently  toward  it  but  contributing  no  water 
unless  during  periods  of  rare  and  exceptional  storm.  Yet  other  basins  without  exterior 
drainage  are  contiguous  to  these,  and  unite  to  form  in  southwestern  New  Mexico  an 
arm  of  the  Mexican  district  of  interior  drainage,  the  area  within  New  Mexico  probably 
&lling  between  7,000  and  7,500  square  miles. 

BIO  lirLABOSA  BASIN. 


No  important  tribu- 


RIO  TULAROSA   NEAR  BENT,   N.   MBX. 

Iioeation.— In  sec.  28,  T.  13  S.,  R.  12  E.,  2  miles  east  of  Bent. 

taries  within  several  miles  of  the  station. 
BecordB  avaJlable.— May  24,  1911,  to  December  31,  1911. 
Draioai^  area. — ^Not  measured. 
Oage. — Vertical  staff. 
Ghaxm«L— Data  too  meager  to  determine. 
Difldiar^  zneaaurenLentB. — ^Made  by  wading. 

1  Extract  from  OUbert,  O.  K.,  Lake  BanneviUe:  Mon.  U.  S.  OeoL  Survey,  vol.  1, 1S90,  pp.  3-12,  PL  U. 
Thia  report  is  now  out  of  print  Imt  may  be  ooosulted  in  the  libraries  of  most  of  the  laiier  cities. 
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Winter  flow. — Ice  causes  backwater  at  the  gage  during  the  winter  months. 
IMveniona. — ^A  number  of  small  ditches  divert  water  for  irrigatiim  above  the  station. 
Aocixracy. — Owing  to  a  lack  of  dischaige  measurements  no  estimates  of  flow  can  be 

made. 
Cooperation. — Station  maintained  in  cooperation  with  the  Teiritotial  engineer  and 

the  United  States  Forest  Service. 

The  following  discharge  measurement  was  made  by  H.  B.  Waha: 
May  24,  1911:  Gage  height,  1.32  feet;  discharge,  9.4  second-feet. 

DaU^  pofe  keightj  in  feet,  of  Rio  Ttdarow,  near  Bent,  N.  Mex.,f9r  1911. 
(Paul  E.  Jett«,  olMtnrer.) 


Day. 


May. 


June. 


July. 


A«f. 


tept. 


Oct. 


Nov. 


Dec 


1. 
2. 
8. 

4. 
5. 

6. 
7. 
8. 
0. 
10. 

11. 
12. 
13. 
U. 
15. 


16.. 
17.. 
18.. 
19.. 
20.. 

31.. 
22.. 
23.. 
24.. 
25.. 

28.. 
27.. 
28.. 
2».. 
30.. 
31.. 


1.32 
1.34 

1.35 
1.38 
1.85 
1.38 
1.S2 
1.34 


1.31 
1.31 
1.85 
1.84 
1.38 

1.40 
1.40 
1.40 
1.34 
1.35 

1.31 
1.31 
1.32 
1.31 
1.36 

1.35 
1.82 
1.40 
1.39 
1.38 

1.88 
1.36 
1.35 
1.38 
1.36 

1.37 
1.36 
1.35 
1.38 
1.38 


1.72 
1.66 
1.87 
1.45 
1.40 

1.40 
1.39 
1.39 
1.41 
1.42 

1.86 
1.38 
1.38 
1.39 
1.39 

1.40 
1.88 
1.39 
1.88 
1.40 

1.39 
1.40 
1.39 
1.89 
1.40 

1.40 
1.40 
1.40 
1.40 
1.40 
1.40 


1.40 
1.40 
1.40 
1.40 
1.40 

1.40 
1.39 
1.38 
1.38 
1.36 

1.35 
1.35 
1.38 
1.35 
1.35 

1.35 
1.85 
1.35 
1.34 
1.34 

1.32 
1.33 
1.30 
1.30 
1.30 

1.30 
1.30 
1.80 
1.30 
1.30 
1.80 


1.32 
1.34 
1.36 
1.35 
1.86 

1.35 
1.35 
1.35 
1.35 
1.35 

1.35 
1.35 
1.35 
1.35 
1.35 

1.35 
1.86 
1.35 
1.35 
1.36 

1.86 
1.35 
1.35 
L85 
1.35 

1.35 
1.35 
1.85 
1.35 
1.35 


1.35 
1.85 
1.35 
1.35 
1.38 

1.40 
1.40 
1.40 
1.36 
1.35 

1.35 
1.35 
1.35 
1.35 
1.35 

1.35 
1.35 
1.36 
1.3S 
1.36 

1.86 
1.35 
1.35 
1.38 
1.40 

1.40 
1.40 
1.40 
1.40 
1.37 
1.36 


1.35 
1.36 
1.36 
1.37 
1.37 

1.37 
1.40 
1.40 
1.40 
1.40 

1.40 
1.40 
1.40 
1.40 
1.40 

1.40 
1.40 
1.40 
1.40 
1.40 

1.40 
1.40 
1.40 
1.40 
1.40 

1.40 
1.40 
1.40 
1.40 
1.40 


1.40 
1.40 
1.40 
1.40 
1.40 

1.40 
1.40 
1.40 
1.40 


1.40 
1.41 
1.44 
1.45 

1.46 
1.46 
1.46 
1.46 
1.46 

1.46 
1.45 
146 

1.46 
1.46 


BIO  TULAROSA   AT  MESGALERO,    N.   HEX. 

liocation. — ^At  highway  bridge  one-fourth  mile  below  the  Indian  agency  at  Mee- 

calero;  south  of  the  center  of  T.  13  S.,  R.  12  E. 
Records  available.— November  27,  1910,  to  June  3,  1911. 
I>raiiiage  area.— Not  measured. 
Cto^. — Vertical  staff. 
Channel. — Data  too  meager  to  determine. 
I>ifleharge  zneaaiirenientB. — Made  from  the  highway  bridge  during  high  water  and 

by  wading  at  ordinary  stages. 
Aecaracy. — Owing  to  the  lack  of  discharge  measurements  no  estimates  of  flow  can 

be  made. 
Cooperation. — Station  maintained  in  cooperation  with  the  Territorial  engineer  and 

the  United  States  Indian  Office. 
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SUBFACB  WATER  SUPPLY,  1911,  PART  VHI. 


The  following  dischaige  measurement  was  made  by  H.  B.  Waha: 
liay  24,  1911:  Gage  height,  1.98  feet;  discharge,  11.6  second-feet. 

Daily  gage  height^  in  feet,  of  Rio  Tularota  at  Mescalero,  N,  Mex,,for  1911, 
[Himn  Jones,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

Jane. 

i        Day. 

Jan. 

Feb. 

Mar. 

Apr. 

ii^r. 

,a«. 

1 

1.84 
1.86 
1.82 
1.88 
1.84 

l.W 
1.94 

1.80 
1.70 
1.90 
2.00 
1.90 

1.60 
1.40 
1.60 
1.65 
1.60 

1.94 
1.98 
1.92 
1.90 
1.88 

1.94 
1.98 
1.92 
1.96 
1.84 

1.82 
1.82 
1.86 
1.84 
1.80 

1.82 
1.82 
1.84 
1.84 
1.86 

'i.'72' 
1.70 
1.82 
1.82 

1.84 
1.90 
2.10 
2.05 
2.02 

2.00 
1.96 
1.98 
2.00 
1.94 

2.05 
2.00 
1.98 
1.94 
1.84 

1.82 
1.80 
1.88 
1.84 
1.90 

1.94 
1.88 
2.00 
1.96 
1.94 

1.88 
1.86 
1.84 

16 

2.00 
2.10 
2.05 
1.90 
1.95 

1.06 
1.94 
1.96 
1.96 
1.92 

1.90 
1.88 
1.94 

1.80 
1.84 
1.82 
1.84 
1.84 

1.88 
1.86 
1.90 
1.84 
1.92 

1.90 
1.90 
1.80 
1.74 
1.82 
1.82 

1.96 
1.46 
1.50 
1.50 
1.54 

1.50 
1.60 
2.05 
2.00 
2.10 

2.10 
2.05 
2.00 
2.10 

1.98 
2.0O 
l.flS 
1.96 
1.90 

1.96 
1.96 
1.96 
1.96 
1.88 

1.90 

1.92 
1.96 
1.96 
1.94 
1.96 

2 

17 

3 

i  18 

4 

Iio::::::::;; 

6 

20 

6 

1  21 

7 

1  22 

8 

IS:.:::::::: 

9 

1  24 

10 

'  25 

11 

26 

12 

27 

13 

28 

14 

29 

15 

1  30 

1  31 

BIO  LA  LT7Z  BASOT. 
BIO  LA  LUZ   NEAR  LA  LUZ,   N.   MEX. 

Location. — In  the  Alamo  National  Forest,  1  mile  above  La  Luz,  in  sec.  30,  T.  15  8., 
R.  11  E.;  half  a  mile  below  the  mouth  of  Rio  Fresnal,  the  nearest  tributary. 

BecordB  availAble.— Fragmentary  records  August  13,  1910,  to  June  21,  1911. 

Drainage  area. — Not  measured.  • 

Oage. — Inclined  sta£f.  The  original  gage  was  washed  out  and  a  second  gage  estab- 
lished November  23,  1910,  at  a  difiEerent  da^tum. 

Chaainel. — Data  too  meager  to  determine. 

Diaeharg^e  zueaaurements. — Made  by  wading. 

Winter  flow.— No  daU. 

Divendona. — ^There  are  no  important  diversions  above  the  station,  but  several  below. 
The  records  at  the  station  represent  closely  the  natural  run-oCF. 

Aoeuracy. — Owing  to  the  meagemess  of  the  data  no  estimates  of  flow  can  be  made. 

Cooperation. — Station  was  maintained  in  cooperation  with  the  United  States  Forest 
Service  and  the  Territorial  engineer. 

Discharge  measurerMnts  of  Rio  La  Lut  near  La  Lui,  N.  Mez,^  in  1911. 


Date. 

Hydrographer. 

hJSx, 

Dis- 
coargc 

Jan.  28 

CD.  Miller 

FeH. 
a96 
.90 

^t^ 

liay  22 

H.  B.  Waba 

3.4 

Digitized  by 


Google 


WBSTBBN   GULP   OP  MEXICO. 

Daily  gage  height,  in  feet,  of  Rio  La  Luz  near  La  Luz,  N.  Mex,,for  1911. 
[M.W.  Parker,  otMcrrcr.] 
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D*y. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

Jane. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

1 

0.90 
.80 
.80 
.90 
.66 

.85 
.85 
.90 
.85 
1.00 

1.00 
1.00 
1.00 
.90 
1.00 

16 

0.96 

2 

17 

.96 

3 

18 

.96 

4 

19 

1  00 

6 

20 

l.OO 

6 

21 

1.60 

7 

r 

22       ..  . 

0.90 

8 

23 

9 

24 

10 

26 

11 

26 

.96 
.90 
.90 
.86 
.86 
1.03 

12 

27 

< 

* 

13 

28 

a96 

14 

29 

15 

30 

31 

mXBBJBS  &IVBB  BASIH. 
MIMBRES  RIVER   NEAR  PATWOOD,   N.   HEX. 

Location.— About  6  miles  northeast  of  Faywood  Hot  Springs,  and  10  miles  from  Fay- 
wood,  a  station  on  the  Silver  City  branch  of  the  Atchison,  Topeka  db  Santa  Fe 
Railway  in  sec.  7,  T.  20  S.,  R.  10  W. 

Reoords  available.—April  8,  1908,  to  December  31,  1911. 

Drainage  area.— Approximately  450  square  miles. 

Oa^. — An  automatic  recording  gage  installed  August  13,  1909,  at  a  point  200  feet 
upstream  from  the  site  of  the  chain  gage  originally  installed.  The  chain  gage 
datum  was  lowered  4  feet  on  July  8,  1909,  and  the  datum  of  the  recording  gage 
is  3  feet  lower  than  the  new  datum  of  the  chain  gage. 

Channel. — ^Very  shifting. 

Diaeharge  meaaarements.— Hade  from  car  and  cable  during  high  water,  and  by 
wading  at  other  times. 

Winter  flow. — ^Practically  no  backwater  from  ice  at  this  point. 

Diveraiona. — Some  water  is  diverted  for  irrigation  below  the  station,  and  400  feet 
above  is  the  dam  site  of  the  Rio  Mimbres  reservoir,  which  is  designed  to  control 
the  flood  water  for  irrigation. 

Aoeuracy. — Owing  to  the  shifting  character  of  the  stream  and  the  few  discharge 
measurements,  no  estimates  of  flow  can  be  made. 

Cooperation. — Station  maintained  in  cooperation  with  the  Territorial  engineer. 

Diecharge  meaeuremente  of  Mimbres  River  near  Faywood,  JV.  Mex,,  in  1911, 


Date. 

height 

cbarge. 

Feb     1 

C.D.MlDer.                

Feet. 

Ste.'ftet. 
0 

Apr.    1 
Aug.  17 

O.  H.  Rosaell 

1.60 
.76 

13.2 

.do 

2.0 
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Daily  gage  height  ^  in  feet,  of  Minibra  River  near  Faywood,  N,  Mex,,fafi91U 
[B.  C.  Trq}nk>,  obeervtr.] 


^7- 

Feb. 

Mtf. 

Apr. 

May. 

June. 

Jiily. 

Aug. 

Sept 

OeL 

Not. 

Bee. 

1 

1.40 
1.50 
1.80 
1.80 
1.70 

1.70 
1.80 
1.76 
1.75 
1.70 

1.75 
1.76 
1.85 
1.65 
1.65 

1.60 
1.60 
1.80 
1.85 
1.80 

1.70 
1.60 
1.80 
1.85 
1.60 

1.70 
1.80 
1.86 
1.70 
1.85 
1.85 

1.60 
1.60 
1.80 
1.80 
1.60 

1.56 
1.66 
1.60 
1.60 
l.SO 

1.60 
l.SO 
1.50 
1.46 
1.45 

1.45 
1.60 
1.60 
1.60 
1.80 

1.60 
1.60 
1.60 
1.50 
1.60 

1.50 
1.50 
1.50 
1.45 
1.50 

1.60 
1.60 
1.46 
1.60 
1.45 

1.46 
1.45 
1.46 
1.46 
1.45 

1.46 
1.45 

\.t 

1.45 

1.46 
1.46 
1.46 
1.46 
1.40 

1.40 
1.40 
1.40 
1.40 
1.35 

1.36 
1.30 
1.26 
1.26 
1.20 
1.20 

1.20 
1.20 
1,20 
1.16 
1.16 

1.16 
1.16 
1.16 
1.16 
1.16 

1.16 
1.15 
1.15 
1.15 
1.16 

l.]5 
1.16 
1.15 
1.15 
1.15 

1.35 
1.60 
1.20 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 

ol.OO 
1.46 

•   1.40 

1,30 
1.45 
1.50 
1.40 
ft  2. 35 

1.60 
1.40 
1.60 
1.40 
1.30 

1.30 
1.80 
1.70 
2.00 
1.60 

1.30 
1.30 

1.05 
.95 
.95 
.95 
.96 

.80 
.80 
.80 
.80 
.75 

.76 
.75 

""\Yb 

.75 
.76 
.76 
.76 
.70 

.70 
1.30 

0.75 
.76 
.76 
.75 
.75 

.76 
.75 
.70 
.85 
.79 

.78 
.85 
.86 
.82 

.82 

.82 
.88 

.84 
.84 
1.35 

.90 
.90 
.85 
.85 
.85 

.85 

.85 

.82 

.84 

2.00 

1.70 
1.56 
1.60 
1.60 

1.10 
1.10 
1.10 
1.10 

i.io 

1.10 
1.10 
1.10 
1.10 
1.10 

1.10 
1.10 
1.10 
1.10 
1.08 

1.06 
1.06 
1.05 
1.06 
1.05 
1.05 

1.04 
LOS 
1.03 
1.08 
.95 

.95 
.94 
.94 
.93 
.03 

.93 

.88 
.83 
.80 
.80 

.77 
.75 
.75 
.78 
.76 

.72 
.70 
.67 
.66 
.65 

.65 
.68 
.63 
.63 
.62 

Diffi 

2 

.£2 

8 

.(x) 

4 

.ft) 

0 

.0} 

6 

.60 

7 

.80 

8 

.60 

9 

.60 

10 

.60 

11 

.56 

12 

M 

13 

.55 

14 

.54 

16 

.63 

16 

.52 

17 

.SB 

18 

.53 

19 

.50 

20 

.50 

21 

.50 

22 

.60 

23 

.50 

24 

"iV\h 

1.10 
1.15 
1.10 

1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
.80 
.80 

.50 

25 

.50 

98 

.50 

27 

.SD 

38 

1.20 

.50 

29 

.50 

30 

.60 

31 

•SO 

1 

•  ICaximnzD  gage  height  July  3, 3.7  feet. 
NOTC— Riyer  dry  from  Jan.  1  to  Feb.  37. 


fr  Ifaxjmam  gage  height  July  10, 3.8  leet 


CAMERON  CREEK  AT  FORT  BAYARD,  N.  HEX. 

Location. — Near  the  pumping  plant  at  Fort  Bayard,  in  sec.  25,  T.  17  S.,  R.  13  W., 
1  mile  below  the  mouth  of  the  nearest  tributary,  Beartooth  Creek — an  inter- 
mittent stream. 

Becords  available.— January  17,  1907,  to  September  11,  1911. 

Drainage  area. — Not  measured. 

(Hige.— Vertical  staff. 

Channel. — Shifting. 

Biacharge  measurements. — ^Made  by  wading.  For  the  greater  part  of  the  year 
the  flow  comes  from  springs  and  amounts  to  less  than  1  second-foot. 

Winter  flow. — Ice  does  not  appreciably  affect  the  flow  at  this  station. 

Diversions.— The  intake  for  the  Army  post  water  supply  is  above  the  station  and  a 
small  amount  of  water  is  also  diverted  for  garden  irrigation. 

Accuracy.— Owing  to  the  shifting  character  of  the  stream  and  a  lack  of  diachaigo 
measurements,  no  estimates  of  flpw  can  be  made. 

Cooperation. — Station  maintained  in  cooperation  with  the  Territorial  engineer  and 
the  United  States  Forest  Service. 
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Daibf  gage  height,  in  feet,  of  Cameron  Creek  at  Fcrt  Bayari,  N,  Jfer.,  for  1911. 
(T.  J.  McBurney,  obsenrer.J 


Day. 

Feb. 

Mar. 

Apr. 

May. 

Xillle. 

July. 

Aug. 

8n»t. 

1 

1.87 
1.66 
1.68 
1.56 
1.66 

1.62 
1.43 
1.38 
1.36 
1.35 

1.36 
1.35 
1.36 
1.35 
1.36 

1.36 
1.36 
1.36 
1.35 
1.36 

1.35 
1.36 
1.36 
1.35 
1.36 

1.36 
1.36 
1.36 
1.35 
1.35 
1.36 

1.36 
1.36 
1.36 
1.35 
1.36 

1.36 
1.35 
1.36 
1.35 
1.36 

1.36 
1.35 
1.36 
1.35 
1.36 

1.35 
1.35 
1.36 
1.35 
1.36 

1.36 
1.36 
1.35 
1.36 
1.86 

1.85 
1.35 
1.36 
1.36 
1.36 

1.85 
1.36 
1.36 
1.36 
1.36 

1.36 
1.36 
1.36 
1.36 
1.36 

1.36 
1.36 
1.36 
1.36 
1.36 

1.36 
1.36 
1.36 
1.36 
1.36 

1.35 
1.35 
1.35 
1.36 
1.36 

1.36 
1.36 
1.35 
1.35 
1.35 
1.36 

1.85 
1.36 
1.36 
1.36 
1.36 

1.36 
1.36 
1.35 
1.36 
1.35 

1.35 
1.35 
1.35 
1.35 
1.35 

1.36 
1.35 
1.36 
1.36 
1.36 

1.72 
1.35 
1.36 
1.36 
1.36 

1.36 
1.36 
1.36 
1.35 
1.35 

1.86 

1.35 
1.35 
1.35 
1.86 

1.86 
1.35 
1.36 
1.35 
3.20 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

3.00 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

8.80 

24 

26 

26 

27 

28 

1.8B 

20 

30 

31 

Note.— Cnek  dry  fimn  Jan.  1  to  Feb.  27. 

STEYENS   CBSEK   NEAR  FOBT   BAYABD,   N.   MEX. 

LoeatLon. — ^About  3  miles  north  of  Fort  Bayard  and  2  miles  above  the  mouth,  in 

sec.  12,  T.  17  S.,  R.  13  W.    No  tributary  below  the  station. 
Becords  ay»ilable.— Ftagmentary  records  January  17,  1907,  to  October  28,  1911. 
I>raina^  area. — Not  measured. 

Oag«. — Inclined  staff  whose  position  and  datum  have  remained  unchanged. 
Chaxinel. — Somewhat  shifting. 
Discharge  meaavanientB.— Made  by  wading. 
Winter  flow. — ^Ice  has  practically  no  e£fect  on  the  discharge. 
Diversioiui. — The  intake  for  the  planting  station  ditch  of  the  Forest  Service  is  located 

above  the  station. 
Aocuracy. — Owing  to  a  lack  of  discharge  measurements,  no  estimates  of  flow  can  be 

made. 
Cooparation. — Station  was  maintained  in  cooperation  with  the  Territorial  engineer 

and  the  Engineer  Corps  of  the  U.  S.  A. 

Gage  height,  in  Jeet,  of  Stevens  Creek  near  Fort  Bayard,  N.  Mex.,  1911, 


Bale. 


Oace 
leixbt. 


heigl 


Date. 


Oace 
boight. 


JiiBe22. 
July  9... 
July  10.. 
Aug.  23. 
Sept  11. 
Sept.  20 


1.6 
1.5 
1.8 
1.6 
1.7 
1.4 


Sept.  80 
Oct.3.. 
Oct.  4.. 
Oct.  27. 

Oct.  as. 


1.3 
1.6 
1.2 
1.1 
1.3 


NoTB.->Creek  was  dry  on  aU  other  days  during  1011. 
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MISCELIiAKEOUS   MEASUREMENTS. 

The  following  miflcellaneous  measurements  have  been  made  on  streams  tribataiy 
to  the  western  Gulf  of  Mexico. 

Miscellaneotii  meaguremenU  in  weUern  GuLfof  Mexico  drainage  boiituin  1911, 


Date. 

Stream. 

Tributary  to— 

Locality. 

^. 

Via- 
diacfSi 

Nov.  — 

San  Antonio  River 

Guadah2pe  River 

Comal  ii-l  V€T. . . 

Gulf  of  Mexico 

San  Antonio  River.. . . 

Guadalupe  River 

do 

Hot  wells,  San  AnUmlo.  Tex. 

Ftti 

r-i*- 

May  30a 

1910 

1^  yards  above  dam  at 

Seguin,  Tex. 
Htehway   bridge   at   New 

do *. 

3M 

299 

1911    . . . 

do 

967 

^ov  

I/ffona  "River. 

Frio  River 

below  Uvakie,  Tex. 
South  Fork,  CoK> 

Z82 
1.68 
2.20 

.0 

July  18 
Oct.     3 

Rio  Grande 

381 

Clear  Oeek 

Rio  Grande 

Santa  Maria  lAke,  Goto 

Texas  Club,  Colo 

1  mile  south  of  Antooito, 
Colo. 

do 

Osier,  Cok> 

7} 

Aug.    9 
July  22 

Aug.    9 
10 

do 

San  Antonio  Creek 

do 

Los  Pinos  Creek 

CostiUa  Creek 

do 

Conejos  RivM* 

94 
»50 

do 

San  Antonio  Creek 

Rio  Grande 

»3 

67 

Dec    27 

Costilla.  N.  Mex 

»25 

27 

do 

Rio  Fernando  de  Taos. 

do 

do 

..do 

do 

do 

do 

do 

do 

K%«rtde»,  Colo      . 

.0 

Jan.  28 

Near  Taos,  N.  Mex 

.78 
.95 
1.17 
1.00 

11 

Mar.  12 
Apr.  22 
June    9 

do 

do 

do 

5.1 

U.7 
5.2 

Aug.  14 
May    6 

Big  Chama  Oeek 

Medio  Creek 

Big  Chama  Rivor 

RioChiquito 

Chama,  N.  Mex 

»12.0 

Near  N'ambe,N.  Mex 

Niiir»h«,  N,  M«Tf 

1.05 

3.9 

Nambo  Creek 

Rio  Grande 

19.0 

6 
6 

do 

Tesuque  Creek 

Ditch  ih>m  Medio  Creek 
Santa  FeOeek 

do 

do 

do 

do 

Galisteo  Creek 

do 

do 

do 

do 

Nambe  Creek 

Near  Nambe.  N.  Mex 

Tesuque  Pueolo,  N.  Mex.... 

1.30 

26 
63.0 

6 

Nambe,  N.  Mex 

1.6 

MlM*-    10 

Rio  Grande 

3  miles  above  Santa  Fe.  N. 

Mex. 
2  miles  above  Santa  Fe,  N. 

Mex. 

do 

1  mile  above  Santa  Fe,  N. 

Mex. 
La  Banada,  N.  Mex. 

C.40 

6.0 

Jan.   24 

Mar.    8 

8 

14 

i  U  Uik 

ftlO 

9.7 
7.1 

63.0 

Not.  14 

Above  Lamy,  N,  Mex 

62.5 

14 

lAmy,  N.  Ife 

62.5 

Inly  27 

Los  Oerrillos,  N.  Mex 

64.0 

do .' 

64.0 

Nov.  14 

do 

San  Cristobal  Greek.... 
jupe  Creek 

do 

Galisteo  River 

San  Cristobal  Creek... 

Bluewater  Creek 

Cottonwood  Creek 

do 

Mouth,  N.  Mex 

64.0 

11 

Kennedy,  N.  Mex. 

6£0 

11 

2  miles  south  of  Kennedy, 

N.  Mex. 
Above  mouth  of  Bluewater 

Qreek,  N.  Mex. 

.0 

July  28 
28 

Cottonwood  Creek 

Bluewater  Creek 

do 

635 
6  100 

£ 

Above  oonfluenoe  with  Oot- 

tonwood  Creek.  N.  Mex. 
San  Miguel,  N.  Mex 

67S 

Mar.  11 

Pecos  River 

Rio  Grande. 

92 

11 

do 

..  ..do 

1  mile  above  La  Cueata,  N. 

Mex. 
La  Cueeta,  N.  Mex 

77 

11 

do 

do 

do 

...  .do 

do 

do 

do 

do 

87 

10 
11 
13 

4  miles  below  La  Cuesta,  N. 

Mex. 
1  mile  below  Anton  Cbioo, 

N.  Mex. 
1  mik)  betow  Cotonias,  N. 

Mex. 
Santa  Rosa,  N.  Mex. 

92 

81 
20 

Nov.  11 

do 

do 

do 

do 

do 

do 

620 

Mar.  14 

14 

6  miles  betow  Santa  Roaa, 

N.  Mex. 
4  mik»  below  Porte  de  Luna, 

N.  Mex. 
Fort  Sumner,  N.  Mex 

88 

Jan.  13 

do 

do 

do 

do 

630 

May  11 
Jan.    5 

do 

6100 

WiUowCrtek 

San  Antonio  Creek 

CebadUla  Creek 

Peoos  River 

Cowles.  N.  Mex 

i.% 

Oct.  31 

do 

do 

Betow  Cowles,  N .  Mex .*.'.'. . 

63.0 

81 

do 

64.0 

a  Rod  float  measurement  by  P.  8.  Knlttel,  city  engineer  of  Seguin,  Tex. 

5  Estimated. 

c  From  old  United  States  Geological  Survey  gage. 

4  Estimated  under  ioe  conditions. 
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MiseellaMOfa  meaturemtnU  in  western  Qui f  of  Mexico  drainage  basin  in  19  li — Gontd. 


Dmte. 


Stnam. 


Tribatwyt 


LooaUty. 


Dis- 
charge. 


Jan.  6 
Mar.  3X 
Mav  35 
Oct.  SI 
Mar.  31 
May  25 
Aug.  7 
May  35 
Aug.  7 
Mar.  31 
31 
May  35 
Aug.     7 

Oct.  31 
Aug.  30 
Nov.  11 
June    1 

Not.  15 

Jan.    IS 

IB 

Nov.  — 


Holy  Ghost  Oeek. 

....io 

....do 

do. 


Indian  Creek.... 

....do 

Dark  Canyon  ... 
BlMaehoCkeek. 

do 

do. 


Peoos  River.. 

....do 

....do 

....do 


Lloyd'snneb,N.ltaz. 
Mouth,  N.Mez.. ...... 

do.. 


FM, 


Datum  Oeek. 

....do 

Indian  Ckeek., 


....do 

OalUnas  River... 
Pintada  canyon. 
RioRoidoso 


do 

....do 

....do 

Dark  Canyon... 
....do......... 

do.. 


Peoos  River. . 

....do 

....do 


Betow  Cowlee,  N.  Mez 

Moath,N.Mez 

do 

Santa  Pe-Peoos  triil,  N.  Mex. 

Mouth,N.Mex 

SantaPe-Peoos  trail,  N.  Mex. 
Mouth,  N.  Max 

do 

da 


.do., 
.do., 
.do.. 
..do.. 


10  milM  betow  Cowles,  N. 
Mex. 
do. 


River.... 

Hope  ditch 

....!do 

San  Pelipe  Ckeek. 


.do.. 


Prom  Penaaoo  River. 

....do 

RioQrande 


Lai  Moras  Creek.. 


.do.. 


Las  Vegas.  N.Max. 

Pintada,  N.  Mex 

6  miles  west  of  Ruidoso,  N 

Mex. 
5  mites  below  Elk,  N.  Mex. 

Headofdltoh,N.Mex 

Charley  White  draw,  N.Mex. 
Just  south  of  Southern  Pa- 

dflo  Railroad  bridge,  at 

Del  Rio,  Tex. 
Near  Braokettville,.Tex 


1.60 


a4.0 

a3.6 

a4.0 

o5.0 

sl.S 

a].0 

«.6 

•.6 

«1.0 

03.0 

«2.0 

b.b 

a2.0 

«1.0 

•.35 

.0 

las 

88 
» 
71 


8.4 


•  Estimated. 
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AcconuT^  of  <]lBdiii(6  mMWiriiiiwifltBi  degree 

of 1»-18 

Aeknowledgments  to  those  BkUng LV14 

Acce-lbot,  dfiliiltion  of 9 

AUmlllo  Creek  at- 
moath,  N.  Mol: 

seepage a 

Alboqaerqne,  N.  lf«^ 
Rioarandeai: 

«n«i« a 

Anton  Ctaico,  N.  Max., 
Peoos  River  near: 

dcaerlptlon 81 

diacbanee 81,106 

face  height 82 

Antonito»  Colo., 

San  Antonio  Oeek  near 

diacbarge J06 

Appropriatknis,  amount  of • 

Anoyo  Hondo,  N.  Hex., 
Hondo  Creek  near: 

description 65 

discharge 66 

gage  height 66 

Austin,  Tax., 

Orforado  River  (of  Texas)  at: 

descrl  pt  ion 16 

discharge 16 

evaporation 17 

gage  height 16-17 

Aathority  tor  taivestigntteas 5 

Belen,  N.  Max., 
RIoOnndaai: 

swpage 21 

B«it,  N.  Hex., 

Rio  Tnlarosa  near: 

dcaoHptloB 100>101 

disdiarge 101 

gage  height 101 

Bernalillo,  N.  Utx., 
Rio  Qrande  at: 

seepage 21 

Big  Ghama  Creek  at— 
Chama.  N.  Hex.: 

discharge 106 

Bhiewater  Creek  (moa^),  N.  Hex., 
Cottonwood  Creek  near: 

discharge 106 

Bhiewater  Creek  near-— 
Copperton,  N.  Hex.: 

disehaige 106 

Bolster,  R.  H.,  work  of U 

Biackettvffle,  Tex., 
Las  Moras  Cmk  near: 

dJsebaigs 107 


Page. 
Biaios  River  at— 
Waeo.Tsx.: 

descrfptka 14 

diseharfB 14 

discbarge,  daily 16 

diseharfB,  monthly 16 

gagehei^t 16 

Bxasos  River  bashi,  stream  fknr  hi 14-16 

Bridge  measurements,  makhig  of,  visw  of. . . .       13 
Brownsville,  Tex., 
Rio  Qrande  near: 

dflscriptloo 62 

discharge 63-68 

gageheight 68 

Buckman,  N.  Max., 
Rio  Grande  near: 

description 80 

discharge 80 

discharge,  daily 21,81 

discharge,  monthly 33 

gageheight 31,80-31 

seepage 21 

Cameron  Creek  at— 

Fort  Bayard,  N.  Max.: 

desoiption 104 

gageheight 106 

CanJikm,N.  Hex., 
Horn  River  near: 

descriptloo 7S 

discharge 78 

gageheight 78 

CebadUla  Creek  near— 
Cowles,  N.  Mex.: 

discharge 108 

CeboOa  Creek  at— 
mouth,  N.  Max.: 

seepage 31 

Chama,  N.  Uer., 

Big  Chama  Creek  at: 

discharge 106 

Christiansen, E.  O.,  workof 14 

Clear  Creek  atr- 

Santa  Maria  Lake,  Cok>.: 

discharge 108 

Texas  Club,  Colo.: 

discharge 108 

Cleve's  ranch,  near  Elk,  N.  Mex.  5efEIk»N. 

Mex. 
Godatl,K.Mex., 
Rio  Orsnde  at: 

seepage 21 

Golania8,N.Mex., 
Pecos  River  near: 

disobarge 106 

109 
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Pace. 
Colorado  River  (of  Texas)  at~ 
Austin,  Tex.: 

description 16 

dtadbarse 16 

ermporatian 17 

gasehelght 16-17 

Cotambas,  Tex.: 

description 18 

disdiaiKe 18 

dischaige,  dally 19 

dlfldbarse,  mootbly 19 

gagetaeisht 18 

Colofado  River  (of  Texas)  basin,  stream  flow 

in 16-19 

Columbus,  Tex., 

Colofado  River  (of  Texas)  at: 

<  description 18 

dlsdiazige 18 

diadiarse,  daUy 19 

dlsdiarse,  monthly 19 

gage  height 18 

Comal  River  tX— 

New  Bmmifels,  Tex.: 

disdiaige 106 

Conejos  River  near— 
Hogote,  Colo.: 

description 60-61 

discharge 61 

discharge,  daily 62 

discharge,  monthly 62 

gage  height 61 

Cooper,  R.  L.,  work  of. 14 

Cooperation,  credit  for 13-14 

Copperton,  N.  Hex., 

Bluewater  Creek  near: 

discharge 106 

CosUUa,  N.  Hex., 
Costilla  Chneek  at: 

discharge 106 

CostlDa  Creek  at— 
CostlUa,  N.  Mex.: 

discharge 106 

Eastdale,  Colo.: 

discharge 106 

mouth,  N.  Mex.: 

seepage 21 

Cottonwood  Creek  near— 

Bluewater  Creek  (mouth),  N.  Hex.: 

disdiarge 106 

Cowles,  N.  Mex., 

CebadOla  Creek  near: 

discharge 106 

Holy  Ghost  Creek  near: 

discharge 107 

Indian  Creek  near: 

discharge 107 

Feoos  River  at: 

description 79 

discharge 79 

discharge  daily 80 

discharge  monthly 81 

gage  height 80 

San  Antonio  Creek  near: 

discharge 100 

WOlow  Creek  at: 

discharge 106 


Pace. 

Creeds,  Colo., 

Rk»  Grande  near: 

descriptkm 22.23-21 

discharge 22,24 

discharge  daily 23,25 

discharge  monthly 23.25 

gage  height 22,24 

Colebra  River  at- 
San  Luis,  Colo.: 

description 63 

discharge  monthly 63 

Corrant  meters,  view  of 13 

Current-meter  stations,  views  of 12 

I^ton  Creek  at— 
mouth,  N.  Mex.: 

discharge 107 

Dark  Canyon  at— 

Santa  Fe-Peoos  traU,  N.  Max.: 

dischaige 107 

Data,  explanation  of 10-12 

Dayton,  N.  Max., 
Peoos  River  near: 

description 84 

discharge 84 

discharge  daily 85 

discharge  monthly 85 

gage  height 84 

Dean,  H.  J.,  work  of 14 

Definition  of  terms 8-9 

Del  Norte,  Colo., 
Rio  Qrsnde  near: 

description 25-28 

discharge 26 

discharge,  daily 27 

discharge,  monthly 27 

gage  height 26 

Del  Rio,  Tex., 

San  Felipe  Creek,  at: 

discharge 107 

Devils  River,  Tex., 
Devils  River  at: 

description 96 

dischaige 95 

discharge,  daUy 96 

discharge,  monthly 96 

gageheight 9fr^ 

Rio  Grande  near: 

description 44 

discharge 45 

discharge  daily 46 

discharge,  monthly 46 

gageheight 45-46 

Devib  River  at~ 
Devils  River,  Tex.: 

description 95 

dischaige 95 

discharge,  daily 96 

dischaige,  monthly 98 

gageheight 95-96 

Devils  River  basin,  stream  ilow  in 9M6 

Digby,C.B.,workoL 14 

Dteharge,  definition  of 8 

Dischaige  measurements,  aocurscy  of. 12-13 

tables  of,  explanatkm  of 11-U 
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Ill 


DixoD,  N.  Mez.,  Pace. 

Embado  Creek  at: 

seepage 21 

Drainage  basins,  list  of 5 

Dunn's  ranch,  N.  Mez., 
Rio  Grande  at: 

seepage 31 

Eagle  Pass,  Tex., 
Rio  Oxande  nean 

description 47 

discharge 47 

discharge,  daOy 48 

dischaige,  monthly 40 

gageheight 48 

Eastdale,  Colo., 
Costilla  River  at: 

dischaige 106 

Elk,  N.  Mex., 

Penasco  River  at  and  near: 

description 08,04 

discharge 08,04,107 

gageheight 04 

El  Macho  Creek  at— 
moQtli,  N.  Mex.: 

dischaige 107 

SanU  Fe-Peoos  trail,  N.  Mex.: 

discharge 107 

El  Paso,  Tex., 

Rio  Grande  near: 

description 34-35 

discharge 35 

discharge,  daily 36 

discharge,  monthly 37 

gageheight 36 

El  Porvenir,  N.  Mex., 

Gallinas  River  (Soath  Fork),  near: 

description 00-01 

discharge 01 

gageheight 01 

Embado  Creek  at— 
Dixon,  N.  Max.: 

seepage. 21 

£quivalentB,listof 0-10 

Field  data,  aoconKsy  and  reliabiUty  of 12-13 

Faywood,  N.  Mex., 
Mimbres  River  near: 

description j^.. 108 

discharge 103 

gage  height 104 

Fort  Bayard,  N.  Mex., 
Cameron  Creek  at: 

descriptfon 104 

gageheight 106 

Stevens  Creek  at: 

description 106 

gageheight 106 

Fort  Sumner,  N.  Mex., 
Pecos  River  at: 

discharge 106 

Freeman,  W.  B.,  work  of. 14 

Gage  heights,  table  of ,  explanation  of 11 

Gaging  stations,  views  of 12 

Galbteo  Creek  near— 
Lamy,  N.  Max.: 

disdiarge 106 


Galisteo  Creek  near— Continaed.  Page. 

Lo8CerriUos,N.Mex.: 

discharge 106 

mouth,  N.Mez.: 

discharge 106 

Gallinas  River  nea]>- 
Las  Vegas,  N.  Mex.: 

description 88-^ 

discharge..: 80,107 

discharge,  daUy 00 

dischaige,  monthly 00 

gageheight 80 

Gallinas  River  (South  Fork)  near- 
El  Porvenir,  N.  Mex.: 

description 00-01 

discharge 01 

gageheight 01 

Glenooe,  N.  Mex., 
Rio  Ruidoeo  near. 

description 01-03 

discharge 02 

gageheight 02 

Gray,  G.  A.,  work  of 14 

Guadalui>e  River  at— 
Seguin,  Tex.: 

dischaige 106 

Guerrero,  Tamaolipas,  Mexico, 
Rio  Salado  near: 

description ^ 07 

discharge 07 

gageheight 08 

Holy  Ghost  Creek  at  or  near— 
Cowles,  N.  Mex.: 

discbarge 107 

Lloyd's  ranch,  N.  Max.: 

discharge 107 

mouth,  N.  Mex.: 

discharge 107 

Hondo  Creek  at  or  near— 
Arroyo  Hondo,  N.  Mex.: 

description 66 

discharge 66 

gageheight 66 

mouth,  N.  Mex.: 

seepage 31 

Hope  ditch  at— 

Charley  White  Draw,  N.  Mex.: 

discharge 107 

head,  N.  Mex.: 

discharge 107 

Horn  River  near— 
CanJUon,  K.  Mex.: 

description 73 

discharge 73 

gageheight 73 

Indian  Creek  at  or  near— 
Cowles,  N.  Mex.: 

discharge 107 

month,  N.  Mex.: 

discharge 107 

Investigations,  authority  for 5 

Jaspe  Creek  near— 
Eflonedy,  N.  Mex.: 

discharge 106 
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KwMdy,  N.  Max.,  Fftg«. 

Jaspe  Creek  new: 

diioliaiiK» 106 

8ui  Cristobal  Creek  at: 

dJacharge 106 

Eerber  Creek  near- 
Villa  Orove,  Colo.: 

deacrlptiflii 80 

dischai^ S9 

gage  height 80 

La  Banada,  N.  Ukl., 
Santa  Fe  Creek  at: 

discharge 106 

LaCuesta,  N.liex., 
Peoos  River  near: 

discharge 106 

La  Joya,  N.  Max., 
Rio  Pueroo  near: 

description 77 

discharge 78 

gage  height 78 

Lakewood,  N.  liex., 
Peooa  River  near: 

description 85-M 

gageheigfat 86 

La  LtiE,  N.  Max., 
Rio  La  Lus  near: 

description 102 

discharge 102 

gage  height 103 

Lamy,  N.  Max., 

Qalisteo  Creek  near: 

discharge 106 

Langtry,  Tex., 

Rio  Qrande  near: 

description 42 

dischtfge 42-43 

discharge,  daily 43-44 

discharge,  monthly 44 

gage  height 43 

Laredo,  Tex., 

Rio  Qrande  near: 

description 49 

dischttge 4(HW 

gsge  height 60 

Larrison,  O.  IC,workof. 14 

Las  Moras  Creek  near— 
Brackettville,  Tex.: 

discharge 107 

Las  Vegas,  N.  Hex., 
Oallinas  River  near: 

descriptkm 86-80 

discharge 80,107 

discharge,  dafly 90 

discharge,  monthly 90 

gagehoight 80 

Latir  Creek  at— 
mouth,  N.  Max.: 

discharge 21 

Leona  River  near— 
Uvalde,  Tex.: 

djscharga 106 

Ltoyd's  ranch,  N.  Max., 
Holy  Ghost  Creek  at: 

dJBcharge 106 


Colo., 
Rio  Grande  near 

descr^itkm 27-28 

diKdiarge 28 

diKdiarge,  dafly 21,3» 

disdiarge,  monthly 29 

Ri«»l>«W»t 21,28 

LosCeril]o8,N.Mex., 
GaUstao  Creak  at: 

discharge lOS 

LeBConlovas,N.lf«K., 
RloPiMbk>deTaoaat: 

descrtptlQB a 

discharge « 

discharge,  dafly n,m-TO 

discharge,  monthly 7D 

gagehei^t 21,88 

seepage 21 

Lea  Pines  Creek  at- 
08lBr,Cok>.: 

discbaige 106 

Map  showing  mean  ammal  prwHiilatleai  M 

UnitedStates 12 

Map  showing  mean  annoai  ran-off  te  UnMad 

States 12 

Medio  Creak  near- 
Nambe,  N.Max.: 

discharge 106 

Mescalero,  N.  Max., 
Rio  Tularoea  at: 

deecriptfam lOl 

discharge I02 

gage  height 1Q3 

Mimbres  River  basin,  stream  flow  in 109-106 

Mimbres  River  near— 
Faywood,  N.  Max.: 

descriptian 103 

discharge 108 

gagehelght ]04 

Mogote,  CcAo., 

Conejos  River  near: 

descrtptioo «H6| 

discharge 61 

discharge,  dafly 63 

disdiarge,  monthly o 

gagaheight o 

Monte  Vista,  Cok>., 
Rio  Alamosa  near: 

description oo 

discharge 60 

gagehelght 60 

Monument  Rock,  near  Santa  Fe,  N.  Max., 
Santa  Fe  Creek  at: 

description 74 

discharge 74 

Moorhead,  Tex., 
Pecos  River  nean 

desoription m 

discharge 86-87 

discharge,  daily m 

discharge,  monthly 88 

87 
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Nambe,N.M€ac.,  ^aco. 

Medio  Grade  near: 

discharge 106 

Nambe  Greek  At: 

discbarse 106 

Nambe  Creek  at— 

Nambe,  N.  Hex.: 

discfaarge 106 

New  Bnonieis,  Tez., 

Comal  River  at: 

dJscbarge 106 

New   Mezilco,  Interior  basins   in,   geneial 

feAtoresof 100 

streunflowin 100-106 

Ortis,N.Mex., 

Rio  San  Antonio  near: 

descrtptkm 76 

discharge 76 

gageheigfat 76 

Osfer^Cok)., 

Lo8  Pinos  Creek  at: 

discharge 106 

Padgett,  H.I>.,  work  of 14 

Feoos  River  at  or  near- 
Anton  Chioo,  N.  Hex.: 

description 81 

discharge 81,106 

gageheight 82 

CokmiaSyN.  Hex.: 

discharge 106 

Cowles,  N.  If  ex.: 

description 79 

discharge 79 

discharge,  daily 80 

discharge,  monthly 81 

gageheight 80 

I>a7ton,  N.  Hex.: 

description 84 

diwihiurge 84 

discharge,  daily 85 

discharge,  monthly 85 

gageheight 84 

Fort  Sumner,  N.  Hex.: 

disdiarge 106 

LaCuesta,  N.  Hex.: 

discharge 106 

Lakewood,  N.  Hex.: 

description 85-86 

SBgeheight 86 

Moorhead,  Tex.: 

description 86 

diadiaige 86-87 

discharge,  daOy 88 

discharge,  monthly 88 

gageheight 87 

Porte  de  Lona,  N.  Hex.: 

discharge 100 

Ban  Miguel,  N.  Hex.: 

discharge 106 

Santa  Rosa,  N.  Hex.: 

description 82 

discharge 82,106 

discharge,  daUy 88 

discharge,  monthly 83 

gageheight 83 

Feoos  River  basin,  stream  flow  in 79-94 

67443**— W8P  308—13 8 


Penasoo  River  at  or  near—        ^  Page. 

Clove's  ranch,  near  Elk,  K.  Hex.   See 
Elk,  N.  Hex. 
PeDasoo  River  at  and  near: 
EUc,N.Mex.: 

description 93,94 

discharge 93,94,107 

gageheic^t 94 

Pintada,  N.  Mex., 
Pintada  Canyon  at: 

discharge 107 

Pintada  Canyon  at— - 
Pintada.  N.  Mex.: 

discharge 107 

Pojague  Creek  at- 
mouth,  N.  Mex.: 

seepage 21 

Porte  de  Luna,  N.  Max., 
Peoos  River  near: 

discharge 106 

Precipitation  in  United  States,  mean  annual, 

mapshowing 12 

Presidio,  Tex., 

Rio  Grande  above: 

description 87 

discharge 87 

discharge,  daily 39 

discharge,  monthly 39 

gageheight 38 

Rio  Grande  below: 

description 39-10 

discharge 40 

discharge,  dafly 41 

discharge,  monthly 42 

gageheight 41 

Price  meters,  views  of 13 

Publications,  lists  of. 5,7,8 

Questa,N.Mex., 

Red  River  near.    See  Rio  Colorado. 
Que8ta,N.  Mex., 

Rio  Colorado  above: 

description 63 

discharge 63 

gageheight 64 

Rio  Cok»^o  below: 

description 04 

discharge 64 

discharge,  daily 21 

gage  height 21, 65 

seepage 21 

Ratingcurvosand  tables,  accuracy  of. 12 

oonstruction  of 11 

Rio  Alamosa  near— 
Monte  Vista,  Colo.: 

description 60 

discharge 60 

gage   eight 60 

Rio  Chama  at— 
mouth,  N.  Mex.: 

seepage 21 

Rio  C<dorado  above— 
Questa,  N.  Mex.: 

description 63 

discharge 63 

gageheight 64 
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RtoOoiondob«iow~ 

QoBsta,  N.  Mex.:  Page. 

description 64 

dJscbargB M 

discharge,  dally 21 

gagebelght 21,65 

seepage. 21 

Rio  Fernando  de  Taos  near-- 

Taos,  K.  Max.: 

discbarge 106 

Rio  Grande,  seepage  investigations  on 20-21 

Seepage  measurements  on 21 

Rio  Grande  at  or  near- 
Albuquerque,  N.  Hex.: 

seepage 21 

Brownsville,  Tex.: 

descr^tkm 52 

discharge 53^ 

gageheight 53 

.    Belen,  N.  Hex.: 

seepage 21 

Bernalillo,  N.  Mex.: 

seepage 21 

Rio  Grande  at  or  near—  ' 

Buckman,  N.  Mex.: 

description 30 

discharge 30 

discharge,  daily 21,31 

discharge,  monthly 32 

gage  height 21,30-31 

seepage 21 

Rio  Grande  at— 

Cochlti,  N.  Max.: 

seepage 21 

Rio  Grande  near— 

Creede,  Ck>lo.: 

description 22,23-24 

discharge 22,24 

discharge,  daily 23,25 

disdiarge,  monthly 23,25 

gage  height 22, 24 

Del  Norte,  Colo.: 

description 25-26 

discharge 26 

discharge,  daily 27 

discharge,  monthly 27 

gageheight 26 

Devils  River,  Tex.: 

description 44 

discharge 45 

discharge,  daily 46 

discharge,  monthly 46 

gageheight 4^-46 

Dunn's  ranch,  N.  Mex.: 

seepage 21 

Eagle  Pass,  Tex.: 

description....*. 47 

discharge 47 

discharge,  daily 48 

discharge,  monthly 40 

gageheight 48 

El  Paso,  Tex.: 

description 34-35 

dischtfge 36 

discharge,  daily 36 

discharge,  monthly 37 

gageheight 36 


Rio  Grande  near— Contlnoed. 

Langtry,Tex.:  Page. 

description 42 

discharge 42-c 

discharge,  daily 4^-n 

discharge,  monthly 44 

gagsbaii^t 43 

Laredo,  Tex.: 

description « 

discharge 49-60 

gageheight so 

Lobatos,  Colo.: 

desaription 27-28 

discharge 28 

discharge,  daily 21,a 
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SURFACE  WATER  SUPPLY  OF  THE  COLORADO  RTYER 

BASIN,  1911. 


By  BoBBBT  FoLLASBBEE,  W.  B.  Fbesmak,  and  G.  Clyde  Bau>wik. 


AUTHORITY  FOR  IKYESTIOATIONS. 

This  volume  is  Part  IX  of  a  series  of  12  reports  presenting  results  of 
measurements  of  flow  miide  on  certain  streams  in  the  United  States 
during  the  calendar  year  1911.    The  reports  are  Usted  below. 

Papen  on  mafaot  water  mppfy  of  (he  United  Statee,  191  i. 


Part^ 

No. 

Tltto. 

Part /I 

No. 

Title. 
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n 

IV 
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801 

am 

904 
SOS 

North  Atlantlo  coast. 

BoQth  AOantio  oowt  and  eastern 

OnUoflfezioD. 
Ohio  River  bisin. 
St.  Lawrence  River  tMsin. 
tJpper  MiBslBsippi  River  and  Hnd- 

■on  Bay  basuis. 

VI 

vn 
vni 

IX 

X 

XI 

XII 

S06 
807 
808 
800 
810 
811 
812 

Hiasoori  River  besin. 
Lower  liiasisiippi  River  basin. 
Western  Onlf  oHfoadoo. 
Colorado  River  basin. 
Great  Basin. 

PaoiflccoMtinCalifaroia. 
North  Pacific  coast. 

•  For  the  par  pose  of  ontformity  In  the  presentation  of  leporti,  a  general  plan  has  been  agreed  upon  by 
the  United  Stabs  Reclamation  Service,  the  United  States  Forest  Service,  the  United  States  Weather 
Bveaoy  and  the  United  States  Geologioal  Survey,  according  to  which  the  area  of  the  United  States  his 
been  divided  into  12  parts,  whose  boondailfis  ooineide  with  natoral  drainage  lines  indicated  by  the  parti 
of  the  report. 

The  data  presented  in  these  reports  were  collected  by  the  United 
States  Geological  Survey  under  authority  implied  in  the  oiganic  law 
(20  Stat.  L.;  p.  394),  which  contains  the  following  paragraph: 

Provided,  That  this  officer  [the  Director]  shall  have  the  direction  of  the  geological 
Biirvey  and  the  daasification  of  public  lands  and  examination  of  the  geological  stnic- 
tiize,  mineral  leeources,  and  products  of  the  national  domain. 

The  work  was  begun  in  1888  in  connection  with  special  studies  of 
water  suj>ply  for  irrigation.  Since  the  fiscal  year  ending  June  30, 
1895,  successive  sundry  civil  bills  passed  by  Congress  have  carried 
the  following  item  and  appropriations: 

For  gaging  the  streams  and  detennining  the  water  supply  of  the  United  States,  and 
for  the  investigation  of  underground  currents  and  artesian  wells,  and  for  the  prepara- 
tion of  reports  upon  the  best  methods  of  utilizing  the  water  resources. 

Annual  appropriations  for  the  fiscal  year  ending  June  30: 

18a5 $12,500 

1896 20,000 

1897  to  1900,  inclusive. 60,000 

1901  to  1902,  inclusive 100,000 

1905  to  1906,  inclusive 200,000 

1907 150,000 

1908  to  1910,  inclusive 100,000 

1911  to  1913,  inclusive 150,000 
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In  the  execution  of  the  work  various  private  and  State  oi^ganizar 
tions  have  cooperated.  Acknowledgments  for  such  cooperation  are 
made  on  page  15,  and  ako  in  connection  with  the  descripticm  of 
each  station  affected  by  the  cooperative  work. 

PUBXJCATIONS. 

Measurements  of  stream  flow  have  been  made*  at  more  than  2,000 
points  in  the  United  States  and  also  at  many  points  in  small  areas 
in  Seward  Peninsula  and  the  Yukon-Tanana  region,  Alaska,  and  in 
the  Hawaiian  Islands.  During  1 911  gaging  stations  were  maintained 
by  the  Survey  and  the  cooperating  organizaticms  at  about  1,500 
points  in  the  United  States,  and  many  discharge  measuremoits  were 
made  at  other  points.  In  connection  with  this  work  data  were  also 
collected  in  regard  to  precipitation,  evaporation,  storage  reservoirs, 
river  profiles,  and  water  power  in  many  sections  of  the  coimtry  and 
will  be  made  available  in  the  regular  surface  water-supply  papers 
from  time  to  time.  A  complete  list  of  the  gaging  stations  maintained 
by  the  Survey  to  and  including  1910  and  a  list  of  the  papers  relating 
to  the  water  supply  of  the  country  has  been  published  by  the  Survey 
as  Water-Supply  Paper  280.  An  index  to  the  reports  containing 
stream-flow  measurements  prior  to  1904  has  been  published  as  Water- 
Supply  Paper  119. 

For  each  calendar  year  there  has  been  prepared  a  report  embodying 
the  stream-flow  data  collected  during  that  year,  which  has  been  pub- 
lished either  as  a  part  of  the  annual  report  of  the  Director,  as  a  bulle- 
tin, or  as  a  water-supply  paper,  as  shown  by  the  following  table: 

Strtamrjlow  data  in  rtparU  of  the  United  Statu  Gwlogieal  Survey. 
[A~ Annual  Report;  B^BoUetin;  WB- WataHSappIy  Paper.] 


Report. 


Cherecterofdata. 


Year. 


10CliA,pt.3. 
nthA,pt.2. 

12th  A,  pt.  2. 

13th  A,  pt.  3. 

14th  A,  pt.  2. 


B131 

iethA,pt.2. 
B140..:..... 


DemiptlTe  information  only. . 
Monthly  <Um' 


r<UMhargB. 


.do. 


Mean  disoharge  in  seoond-feet 

Monthly  discharge  (long-time  reeofda,  1871  to  IMS). . . . 

Descriptions,  meagnrements,  gage  heights,  and  ratings 
Deacriptire  faiiormation  only. . 


WBll 

18th  A,  pt.  4. 

Wfllfi 


Descriptions,  measuremente,  m^Jieights,  rati^         monthly 


(also  many  data  oovering  earlier  yean). 


Oage  beiffhts  (also  gage  heights  for  earlier  years). .... 
Descriptions,  measurements,  ratings,  and  monthly  discdiarga 


its,  eastern  United 
RhFW  above 


Wflie. 


19th  A,  pt.  4. 

Wfl27 

W8  28 


(also  similar  data  for  some  earUer  years. 
Descriptions,  measurements,  and  gage  h 

States,  eastern  Mississippi  River,  and 

Junction  with  Kansas. 
DesorlptioDS,  measurements,  and  gage  hei(di1 

sippi  River  below  junction  of  Missouri  and  Platte,  and  weatem 

United  States. 
DescriptioEis,  measurements,  ratfaigs,  and  monthly  dlsoharge 

(also  some  long-time  reoords) . 
Measurements,  ratinjra.  and  gage  heights,  eastern  United  States. 

eastern  MississipprRiTer.  and  Missouri  River. 
Measurements,  ratings,  and  gage  heights.  Aransas  River  and 

western  United  states. 


1884    to  Sep- 
tember, un. 
1884  to  Jane  81^ 

1884  to  Dee.  81, 

1808. 
1888  to  Dee.  31, 

18B3. 
18B8  and  1884. 

18K. 

1801 

1806  and  1886. 

1887. 
1897. 
1897. 
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Strmmrfiow  data  in  reporti  of  the  United  States  Geological  Starvey—CcsataDmed. 


Report. 


Cbancterofdata. 


Yflw. 


9001  A,  pt  4... 
WS36to90.... 
aistA,pt.4.... 
WS47to62.... 

WB7?. 

W8  82  to  86.... 
WSOTtolOO... 
WSlMtolSS.. 
W8  166  to  178.. 
W8  201  to  214.. 
WS  241  to  262.. 
WS  261  to  272.. 
WS2Slto392.. 
W8  801  to  813.. 


ICanthly  diactiargB  (also  for  many  aariier  yean) 

Descriptloos,  measoranants,  gage  heights,  and  ntingi. 


Kantuydiactaarge 
Deacrtptioas,  meas 
Monthly  discharge. 
Deacrfptlon8y  measr 
Monthly  discharge. 
Conmletedatft 


I,  gaga  heii^ts,  and  rathip. . 
its,  gaga  heJj^tSy  and  radnp. 


.do. 
.do. 


Complete  data,  OKeept  deacriptlons. 
Complete  daU 

do 


1806. 

1880. 

1810. 

18M. 

IMO. 

IfiOl. 

1001. 

1008. 

1008. 

1004. 

1006. 

1006w 

1009^ 

IOOOl 

loia 

1011. 


Notm.— No  <iatft  regarding  stream  ilow  are  given  in  the  16th  and  17th  annual  reports. 

The  table  which  follows  gives,  by  years  and  drainage  basins,  the 
numbers  of  the  papers  on  surface-water  supply  published  from  1899 
to  1911.  The  data  for  any  particular  station  will  be  found  in  the 
reports  covering  the  years  during  which  the  station  was  maintained. 
For  example,  data  for  Machias  River  at  Whitneyville,  Me.,  1903  to 
1911,  are  published  in  Water-Supply  Papers  97,  124,  165,  201,  241, 
261,  281,  and  301,  which  contain  records  for  the  New  England  streams 
from  1903  to  1911. 

Numbere  of  toater-eupply  papers  containing  results  of  stream  measurements^  1899-191i. 


North  Atlaille  coast  (St.  John 
RiTVr  to  York  RiTv) 

Soatta  Atlantioeoast  and  eastern 
Qnlf  of  Maodoo  (Jamea  River 
to  the  Mississippi) 

Ohio  River  basbi. 

St.  Lawrenoe  River  and  Great 
LAkas 

Hndaoin  Bay  and  npper  ICissie- 
Btppl  River 

lOaSoDrl  River 

Lower  lltasiatroi  River 

Western  Golf  ofMexioo 

Ccdomdo  River 

Great  Basin 

Paoillc  coast  in  Oalifonia 

North  Padflo  coast 


laOQa 

1000  b 

1001 

1002 

1003 

35 

47,  «48 

56,75 

83 

07 

f35,36 

« 

55,75 

»72,83 

f07,08 

86 

48,»tt 

65,75 

83 

06 

M 

40 

65,75 

<82,88 

07 

M 

40 

/66, 66,75 

/83,85 

i08,0e,100 

»36,37 

40,' 60 

66,75 

84 

00 

87 

60 

>65,66,75 

/83,84 

iOB,00 

87 

60 

66,75 

84 

00 

•  87,88 

60 

66,75 

86 

100 

38,*  89 

51 

66,75 

85 

100 

88,ff89 

51 

66,75 

85 

100 

88 

51 

66,75 

85 

100 

1004 


«134,«125,/ia6 


/ 126,137 
128 

120 

/128,ia0 

130,«  181 

/UB,1S1 

133 

138 

138,9134 

134 

135 


•  Ratine  tables  and  index  to  Watar-Sapply  Papers  35-30  contained  in  Water-Supply  Paper  80. 

b  Rating  tables  and  index  to  Water^upply  Pwers  47--53  and  data  on  precipitation^  weUs,  and  irrigatioii 
in  Callfomia  and  Utah  contained  in  Water-Supply  Paper  52. 
c  Wissachickon  and  SchuylkiU  rivers  to  James  River, 
d  New  Bn^iand  rivers  only. 
«  Hudson  River  to  Delaware  River,  indaslve. 
/  Susquehanna  River  to  YadJdn  River,  Inchislve. 
f  Jamea  River  only. 
A  Scioto  River. 

i  Lake  Ontario  and  tributaries  to  St.  Lawienoe  River  proper, 
i  Tributaries  of  Mi8BisB4n»l  from  east, 
ft  GaUathi  River. 

I  Loup  and  Platte  rivers  near  Columbus,  Nebr.,  and  all  tributaries  below  Junction  with  Platte. 
*>  Pla^w  v^  iTftP^fef  rims. 

•  Green  and  Gunnison  rivers  and  Grand  River  above  Junction  with  Gunnison. 

•  Mohave  River  only. 
9  Great  BasinJnCawloniia,  excq^tlns  Truckee  and  Carsonjln^Qage  basins. 

.       _   ^ «.      _^  -        ^        ^ijnwsifloc     " -•    '        »-  -^ 


ff  Kings  and  Kem  riven  and  south  I 
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NumJbers  of  water-supply  papers  txmtaining  results  of  stream  measurements,  1899-1911— 

Contmued. 


1906 

1906 

1907-8 

1900 

1910 

NU 

North  Atlantlo  coast  (St.  John 
Rivwr  to  York  River) 

South  Atlantic  coast  and  eastern 
GuUofliezico  (James  River  to 
th«  Mf^bfffpp!) 

al65,al66,bl67 

e 167, 168 
180 

170 

171 

172 
*  160, 173 

174 
175,  e  177 
176,/ 177 

177 
^177,178 

e201,b202,«203 

c 208, 204 
206 

206 

207 
.208 

4205.200 
210 
211 

212,/ 213 
213 
214 

241 

242 
243 

244 

245 
246 
247 
248 
-  249 
360,/ 251 
251 
252 

261 

383 
363 

364 

365 
366 
367 
368 
260 
2ro./271 
271 
272 

281 

382 
2S3 

284 

2B5 

386 
387 
388 

380 
290 
291 
202 

301 
302 

Ohiff?  Rtvw  Bfwfn     

308 

St.  Lawrence  River  and  Great 

3M 

Hudson  Bay  and  upper  Missis- 
sippi River 

305 

Misamiri  River 

305 

Lower  ICIssissippi  River 

Western  Gulf  oiMezloo 

307 
301 

Colorado  River 

300 

Great  Basin 

SW 

Padflc  coast  in  California 

North  Pacific  coast 

311 
313 

a  New  Endand  rivers  only. 

ft  Hudson  River  to  Delaware  River,  indusive. 

c  Susquehanna  River  to  Yadkin  River,  inclusive. 

*  Tributaries  of  Mississippi  from  east. 

«  Below  Junction  with  Oua. 

/  Great  Basin  in  California,  excepting  Truckee  and  CarKn  drainaee  basin. 

9  Rogue,  Umpqua,  and  Siletz  rivers  only. 

DEFINITION  OF  TERMS. 

The  volume  of  water  flowing  in  a  stream — the  "run-off"  or  "dis- 
charge"— ^is  expressed  in  various  tenns,  each  of  which  has  become 
associated  with  a  certain  class  of  work.  These  terms  may  be  divided 
into  two  groups:  (1)  Those  which  represent  a  rate  of  flow,  as  second- 
feet;  gallons  per  minutC;  miner's  inches,  and  discharge  in  second-feet 
per  square  mile;  and  (2)  those  which  represent  the  actual  quantity 
of  water,  as  run-off  in  depth  in  inches  and  acre-feet.  The  units  used 
in  this  series  of  reports  are  second-feet,  second-feet  per  square  mile, 
run-off  depth  in  inches,  and  acre-feet.  They  may  be  defined  as 
follows: 

"Second-foot"  is  an  abbreviation  for  cubic  foot  per  second  and  is 
the  unit  for  the  rate  of  discharge  of  water  flowing  in  a  stream  1  foot 
wide,  1  foot  deep,  at  a  rate  of  1  foot  per  second.  It  is  generally  used 
as  a  fundamental  unit  from  which  others  are  computed  by  the  use 
of  the  factors  given  in  the  following  table  of  equivalents. 

"Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet 
of  water  flowing  per  second  from  each  square  mile  of  area  drained,  on 
the  assumption  that  the  run-off  is  distributed  uniformly  both  as 
regards  time  and  area. 

"  Run-off  (depth  in  inches)  "  is  the  depth  to  which  the  drainage  area 
would  be  covered  if  all  the  water  flowing  from  it  in  a  given  period 
were  conserved  and  uniformly  distributed  on  the  surface.  It  is  used 
for  comparing  run-off  with  rainfall,  which  is  usually  expressed  in 
depth  in  inches. 

An  "acre-foot"  is  equivalent  to  43,660  cubic  feet,  and  is  the  quan- 
tity required  to  cover  an  acre  to  the  depth  of  1  foot.  The  term  is 
commonly  used  in  connection  with  storage  for  irrigation  work. 
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CONVENIENT  EQUIVAI/ENTS. 

The  following  is  a  list  of  conyenient  equivalents  for  use  in  hydraulic 
computations: 

Table  for  converting  dim^iarge  in  ucxmd-feet  ver  square  mile  into  runrofin  depth  in  tncto 

over  Ae  area. 


Dtebum 

(seeoiKP 

fMtper 

■gaara 

mile). 

Rim-off  deptli  in  IneliM. 

Iday. 

28  days. 

20  days. 

80  days. 

81  days. 

0.08710 
.07438 
.11167 
.14876 
.18606 
.22814 

.20762 
.83471 

1.041 
2.088 
8.124 
4.166 
6.207 
6.248 
7.280 
8.831 
0.872 

1.070 
2.167 
8.286 
4.814 
6.308 
6.4n 
7.6fi0 
8.628 
0.707 

1.116 
2.281 
8.847 
4.468 
.6.678 
6.604 
7.810 
8.026 
ia041 

1.168 
2.806 
8.460 
4.612 
6.764 
6.017 
8.070 
0.228 
laSTO 

NoxB.— : 


-For  partial  month  multiply  the  vahitB  for  on«  day  by  tha  number  of  daya. 
Table  for  converting  diaeharge  in  $econd-feet  into  runroffin  aare^feet. 


Dtebana 

(seeon^ 

feet). 

Run-off  In  acre>feet. 

Iday. 

28  days. 

20  days. 

80  days. 

81  days. 

1 

1.063 
8.067 
6.060 
7.084 
0.017 
11.00 
18.88 
16.87 
17.86 

66.64 

111.1 
166.6 
222.1 
277.7 
833.2 
888.8 
444.3 
400.8 

67.62 
116.0 
172.6 
23ai 
287.6 
346.1 
402.6 
460.2 
617.7 

60.60 
110.0 
178.6 
23&0 
207.6 
867.0 
416.6 
476l0 
636.6 

61.40 
123.0 
184.6 
246.0 
307.4 
868.0 
430.4 
401.0 
668.4 

2 

8 

4 

6 

6 

7 

8 

0 

No«B.— For  partial  month  multiply  vahies  for  one  day  by  the  number  of  days. 

1  second-foot  equals  40  Oalifonua  miner's  inches  (law  of  Mar.  23,  1901). 

1  second-foot  equals  38.4  Colorado  miner's  inches. 

1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  galloi)^  per  second;  equals  448.8  gallons  per 
minute;  equals  646,317  gallons  for  one  day. 

1  second-foot  for  one  year  covens  1  square  mile  1.131  feet  or  13.572  inches  deep. 

1  second-foot  for  one  year  equals  31,536,000  cubic  feet. 

1  second-foot  equals  about  1  acre-inch  per  hour. 

1  second-foot  for  one  day  equals  86,400  cubic  feet. 

1,000,000,000  (1  United  States  billion)  cubic  feet  equals  11,570  second-feet  lor 
one  day. 

1,000,000,000  cubic  feet  equals  414  second-feet  for  one  28-day  month. 

1,000,000,000  cubic  feet  equals  399  second-feet  for  one  29-day  month. 

1,000,000,000  cubic  feet  equals  386  second-feet  for  one  30^ay  month. 

1,000,000,000  cubic  feet  equals  373  second-feet  for  one  31-day  month. 

100  Oalifomia  miner's  inches  equals  18.7  United  States  gallons  per  second. 

100  California  miner's  inches  for  one  day  equals  4.96  acre-feet. 

100  Colorado  miner's  inches  equals  2.60  second-feet. 

100  Coloiado  miner's  inches  equals  19.5  United  States  gallons  per  second. 
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100  Colondo  miner's  inches  for  one  day  equals  6.17  acie4eet. 

100  United  States  gallons  per  minute  equals  0.223  second-feet. 

100  United  States  gallons  per  minute  for  one  day  equals  0.442  acre-foot. 

1,000,000  United  States  gallons  per  day  equals  1.55  second-feet. 

1,000^000  United  States  gallons  equals  3.07  acre-feet. 

1,000,000  cubic  feet  equals  22.95  acre-feet. 

1  acre-foot  equals  325,850  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 

1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 

1  foot  equals  0.3048  meter. 

1  mile  equals  1.60935  kilometers. 

1  mile  equals  5,280  feet. 

1  acre  equals  0.4047  hectare. 

1  acie  equals  43,500  square  feet. 

1  acre  equals  209  feet  square,  nearly. 

1  square  mile  equals  2.59  square  kilometers. 

1  cubic  foot  equals  0.0283  cubic  meter. 

1  cubic  foot  of  water  weighs  62.5  pounds. 

1  cubic  meter  per  minute  equals  0.5886  second-foot.     • 

1  horsepower  equals  550  foot-pounds  per  second . 

1  horsepower  equals  76.0  kilogram-meters  per  second. 

1  horsejMwer  equals  746  watts. 

1  horsepower  equals  1  second-foot  billing  8.80  feet. 

H  horsepower  equals  about  1  kilowatt. 

mil**  •  w      Sec.-ft.Xfallinfeet        ^  , 

To  calculate  water  power  quickly:  jj =net  horsepower  on  water 


wheel  realizing  80  per  cent  of  theoretical  power. 


expijAXation  of  data. 

For  each  regular  current-meter  gaging  station  the  following  data, 
so  far  as  available,  are  given:  Description  of  the  station,  list  of  dis- 
charge measurements,  table  of  daily  gage  heights,  table  of  daily 
discharges,  table  of  monthly  and  yearly  discharges  and  run-ofiF.  For 
stations  located  at  weirs  or  dams  the  gage-height  table  is  omitted. 

In  addition  to  statements  regarding  the  location  and  installation 
of  current-meter  stations,  the  descriptions  give  information  in  regard 
to  any  conditions  which  may  affect  the  constancy  of  the  relation  of 
gage  height  to  discharge,  covering  such  points  as  ice,  logging,  shifting 
channels,  and  backwater;  also  information  r^arding  diversions 
which  decrease  the  total  flow  at  the  measuring  section.  Statements 
are  also  made  regarding  the  accuracy  and  reliabiUty  of  the  data. 

The  table  of  daily  gage  heights  records  the  daily  fluctuations  of  the 
surface  of  the  river  as  found  from  the  mean  of  the  gage  readings 
taken  each  day,  usually  in  the  morning  and  in  the  evening.  The 
gage  height  given  in  the  table  represents  the  elevation  of  the  surface 
of  the  water  above  the  zero  of  the  gage.  All  gage  heights  affected 
by  the  presence  of  ice  in  the  streams  or  by  backwater  from  obstruc- 
tions are  published  as  recorded,  with  suitable  footnotes.  The  rating 
table  is  not  applicable  for  such  periods  unless  the  proper  correctionB 
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EXPULNATION  OF  DATA.  13 

to  the  gage  heights  are  known  and  applied.  Attention  is  called  to 
the  fact  that  the  zero  of  the  gage  is  placed  at  an  arbitrary  datum  and 
has  no  relation  to  zero  flow  or  the  bottom  of  the  river.  In  general, 
the  Bero  is  located  somewhat  below  the  lowest  known  flow,  so  that 
negative  readings  shall  not  occur. 

The  discharge  measurements  and  gage  heights  are  the  base  data 
from  which  rating  tables,  daily  discharge  tables,  and  monthly  dis- 
charge tables  are  computed. 

The  rating  table  gives,  either  directly  or  by  interpolation,  the  dis- 
charge in  second-feet  corresponding  to  every  stage  of  the  river  recorded 
during  the  period  for  which  it  is  applicable.  It  is  not  published  in 
this  report,  but  can  be  determined  from  the  tables  of  daily  gage 
heights  and  daily  discharge,  as  follows: 

First  plot  the  discharge  measurements  for  the  current  and  earlier 
years  on  cross-section  paper,  with  gage  heights  in  feet  as  ordinates  and 
dischai^e  in  second-feet  as  abscissas.  Then  tabulate  a  number  of 
gage  heights  taken  from  the  daily  gage-height  table  for  the  com- 
plete range  of  stage  given  and  the  corresponding  discharges  for  the 
days  selected  from  the  daily  discharge  table  and  plot  the  values  on 
cros&-section  paper.  The  last  points  plotted  will  define  the  rating 
curve  used  and  will  lie  among  the  plotted  dischaige  measurements. 
After  drawing  the  rating  curve,  a  table  can  be  developed  by  scaling 
off  the  discharge  in  second-feet  for  each  tenth  foot  of  gage  height. 
These  values  should  be  so  adjusted  that  the  first  differences  shall 
always  be  increasing  or  constant,  except  for  known  backwater 
periods. 

The  table  of  daily  discharges  gives  the  discharges  in  second-feet 
corresponding  to  the  observed  gage  heights  as  determined  from  the 
rating  tables. 

In  the  table  of  monthly  discharge  the  column  headed  "Maximum" 
gives  the  mean  flow,  as  determined  from  the  rating  table,  for  the  day 
when  the  mean  gage  height  was  highest.  As  the  gage  height  is  the 
mean  for  the  day,  it  does  not  indicate  correctly  the  stage  when  the 
water  surface  was  at  crest  height  and  the  corresponding  discharge 
was  consequently  larger  than  given  in  the  maximum  column.  Like- 
wise in  the  column  at  "Minimum"  the  quantity  given  is  the  mean 
flow  for  the  day  when  the  mean  gage  height  was  lowest.  The  column 
headed  "Mean"  is  the  average  flow  in  cubic  feet  for  each  second 
during  the  month.  On  this  the  computations  for  the  remaining  col- 
umns, which  are  defined  on  page  10,  are  based. 

The  field  methods  used  in  the  collection  of  the  data  presented  in 
this  series  of  reports  are  described  in  the  introductory  sections  of 
Water-Supply  Papers  261  to  272,  inclusive,  "Surface  water  supply  of 
the  United  States,  1909."  Plates  I  and  11  show  the  av^age  precip* 
itation  and  run-off  in  the  United  States  as  determined  from  the 
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measurements  of  stream  flow  made  by  the  Geological  SuiTej  and 
records  of  rainfall  collected  by  the  Weather  Bureau;  Plate  III 
shows  typical  gaging  stations,  indicating  the  method  of  suspeading 
the  current  meter;  Plate  IV  shows  current  meters  ^  used  in  the  work. 

ACCURACY    AND    REIiIABIUTT    OF    FIEIiD    DATA    ANiy 
COMPARATIVE  RESUIiTS. 

The  acciu'acy  of  steam-flow  data  depends  primarily  on  the  natural 
conditions  at  the  gaging  station  and  on  the  methods  and  care  with 
which  the  data  are  collected.  Errors  of  the  first  group  depend  oa  the 
degree  of  permanency  of  channel  and  of  permanency  of  the  relation 
between  discharge  and  stage. 

Errors  of  the  second  class  are  due,  first,  to  errors  in  observation  of 
stage;  second,  to  errors  in  measurements  of  flow;  and,  third,  to  errors 
due  to  misinterpretation  of  stage  and  flow  data. 

In  order  to  give  engineers  and  others  information  regarding  the 
probable  accuracy  of  the  computed  results,  footnotes  are  added  to  the 
daily  discharge  tables,  stating  the  probable  accuracy  of  the  rating 
tables  used,  and  an  accuracy  column  is  inserted  in  the  monthly  dis- 
charge table.  For  the  rating  tables  ''well  defined  "  indicates,  in  gen- 
eral, that  the  rating  is  probably  accurate  within  5  per  cent;  ''fairly 
well  defined,"  within  10  per  cent;  "poorly  defined"  or  "approxi- 
mate" within  15  to  25  per  cent.  These  notes  are  very  general  and 
are  based  on  the  plotting  of  the  individual  measurements  with  refer- 
ence to  the  mean  rating  curve. 

The  acciu'acy  column  in  the  monthly  discharge  table  does  not 
apply  to  the  maximum  or  minimum  nor  to  any  individual  day,  but  to 
the  monthly  mean.  It  is  based  on  the  accuracy  of  the  rating,  the 
probable  reliabiUty  of  the  observer,  and  knowledge  of  local  conditions. 
In  this  column,  A  indicates  that  the  mean  monthly  flow  is  probably 
accurate  within  5  per  cent;  B,  within  10  per  cent;  C,  within  15  per 
cent;  D,  within  25  per  cent.  Special  conditions  are  covered  by  foot- 
notes. 

Even  though  the  monthly  means  for  any  station  may  represent 
with  a  high  degree  of  accwacy  the  quantity  of  water  flowing  past  the 
gage,  the  figures  showing  discharge  per  square  mile  and  depth  of  run- 
off in  inches  may  be  subject  to  gross  errors  which  result  from  includ- 
ing in  the  measured  drainage  area  large  noncontributing  districts  or 
omitting  estimates  of  water  diverted  for  irrigation  or  other  use,  and 
they  should,  therefore,  be  considered  as  only  approximate,  particu- 
larly for  periods  of  irrigation  or  of  low  water.  For  these  errors  it  is 
as  a  rule  not  feasible  to  make  adequate  correction. 

In  general,  the  base  data  collected  each  year  by  the  Survey  engi- 
neers are  published,  not  only  to  comply  with  the  law,  but  also  to 

I  Bee  Hoyt,  J.  C,  and  others;  Use  and  oare  of  oorrent  meter  as  praotioed  by  tlie  United  Statee  Oeologloal 
SarreT:  Traos.  Am.  0oo.  CItU  Eng.,  vol.  66, 1910,  p.  70. 
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A.     CABLE  STATION  WITH  AUTOMATIC  GAGE 


B.     FOR  BRIDGE  MEASUREMENT. 

TYPICAL    GAGING    STATIONS. 
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afford  any  engineer  the  means  of  examining  and  adjusting  to  his  own 
needs  the  results  of  the  computations.  The  table  of  monthly  dis- 
charge is  so  arranged  as  to  give  only  a  general  idea  of  the  flow  at  the 
station  and  should  not  be  used  for  other  than  preliminary  estimates. 
The  determinations  of  daily  discharge  allow  more  detailed  studies  of 
the  variation  in  flow  by  which  the  period  of  deficiency  may  be  deter- 
mined. 

It  should  be  borne  in  mind  that  the  observations  in  each  succeeding 
year  may  be  expected  to  throw  new  light  on  data  already  collected 
and  published,  and  the  engineer  who  makes  use  of  the  figures  pre- 
sented in  these  papers  should  verify  all  ratings  and  make  such  adjust- 
ments for  earlier  years  as  may  seem  necessary. 

COOPERATION  AND  ASSISTANCB. 

The  stream  gaging  work  in  Colorado,  Wyoming,  Utah,  and  New 
Mexico  was  conducted  in  cooperation  with  National  bureaus  and 
State  organizations  and  was  assisted  by  many  private  parties. 

The  United  States  Forest  Service  provided  a  hy(hx>grapher  for 
measuring  the  streams  on  the  national  forests  and  also  furnished 
records  of  gage  heights. 

The  United  States  Reclamation  Service  furnished  the  field  data 
for  a  number  of  stations  in  the  Grand  River  basin. 

The  United  States  Weather  Bm^au  furnished  the  gage  heights  for 
Grand  River  near  Fruita. 

The  State  engineer  of  Colorado,  Mr*  C.  W.  Comstock,  cooperated 
in  the  maintenance  of  a  number  of  stations  on  Grand  River  and  fur- 
nished the  complete  records  for  many  other  stations,  mostly  those  in 
the  Tampa,  White,  and  San  Juan  basins. 

The  territorial  engineer  of  New  Mexico,  Mr.  C.  D.  Miller,  paid  the 
field  expenses  incurred  at  the  stations  in  San  Juan  basin,  and  was 
instrumental  in  obtaining  cooperation  with  a  number  of  private 
parties. 

The  State  engineer  of  Utah,  Mr.  Caleb  Tanner,  cooperated  in  main- 
taining stations  in  that  State. 

Special  acknowledgments  are  due  Mr.  Horace  W.  Sheley,  consulting 
engineer,  for  assistance  in  stream-gaging  work  in  Utah;  the  Denver 
Reservoir  Irrigation  Co.  for  records  on  Fraser  River  near  iPVaser, 
Colo.,  the  San  Juan  Power  &  Light  Co.,  for  records  of  flow  of  San  Juan 
River;  the  Colorado  Yule  Marble  Co.,  for  the  field  data  for  Crystal 
River  at  Marble,  Colo.;  the  Central  Colorado  Power  Co.,  for  auto- 
matic gage  on  Grand  River  at  Glenwood  Springs  and  the  gage  records 
during  the  first  half  of  the  year;  the  Eden  Irrigation  Co.,  for  field 
data  for  the  Big  Sandy  River  at  Poston's  ranch,  near  Big  Sandy,  Wyo. 

The  Socorro  Mines  Co.  furnished  records  of  flow  of  Whitewater 
Creek  near  MogoUon,  N.  Mex. 
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DIVISION  OP  WORK. 

Field  data  for  the  Grand  River  drainage  basin  were  collected  under 
the  direction  of  W.  B.  Freeman,  district  engineer,  by  J.  B.  Stewart, 
E.  O.  Christiansen,  G.  H.  Russell,  junior  engineers,  and  H.  B.  Waha 
and  O.  M.  Wimmer,  Forest  Service  hydrographers. 

Field  data  for  the  San  Juan  and  Gila  river  basins  in  New  Mexico 
were  collected  by  G.  H.  Russell,  under  the  direction  of  W.  B.  Freeman, 
district  engineer,  and  C.  D.  Miller,  Territorial  engineer. 

Field  data  for  all  stations  in  Arizona  have  been  collected  under  the 
direction  of  W.  B.  Clapp  and  H.  D.  McGlashan,  by  C.  C.  Jacob. 

Field  data  in  the  Colorado  basin  jn  Utah  were  collected  under  the 
direction  of  E.  C.  La  Rue  and  G.  C.  Baldwin,  by  J.  C.  Dort,  G.  H- 
Canfield,  and  Leonard  Tanner.  Rating  curves  and  many  of  the 
estimates  were  made  under  the  direction  of  Robert  FoUansbee  and 
E.  A.  Porter,  by  G.  A.  Gray,  Raymond  Richards,  and  C.W.  Bennett. 

The  completed  data  were  prepared  for  pubUcation  by  H.  D.  Padgett. 
The  report  has  been  edited  by  Mrs.  B.  D.  Wood. 

GREEN  RIVER  AND  THE  MAIN  COIiORADO. 

aBOSEN  RIVSB  MEAB  XENBALL,  WTO. 

Location.— At  Kendall  foreet  ranger  station,  in  sec.  23,  T.  38  N.,  R.  IID  W.,  on  the 
Bouthem  border  of  the  Yellowstone  National  Forest,  about  6  mike  nortk  ol  Ken- 
dall post  office.  Nearest  tributary,  Gypsum  Creek,  enters  a  short  distaoce  below 
the  station. 

Records  aTaalable.— August  3,  1910,  to  November  6,  1911. 

Drainage  area. — ^Not  measured. 

Gkige.— Chain  gage.  Datum  was  raised  2.52  feet  September  24, 1910,  and  all  previoaa 
records  corrected  by  that  amount. 

Channel. — ^Apparently  permanent. 

Diachaxge  measurements. — ^Made  from  car  and  cable. 

Winter  flow. — Ice  causes  backwater,  and  records  are  discontinued  during  the  winter 
months. 

DiTeraionB. — ^Prior  to  July  1,  1912,  there  were  adjudicated  divereions  from  Ckreen 
River  of  354  second-feet,  practically  all  below  the  station. 

Accuracy. — Conditions  are  favorable  for  accurate  results  and  the  estimates  are  con- 
sidered reliable. 

Cooperation. — Station  is  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

Discharge  meamremenU  of  Green  River  near  Kendall,  Wyo.,  in  1911, 


Date. 

Hydrognpiiw. 

htS^U 

Dis- 
dhaiga. 

Data 

«. 

Dli. 

May     23 

24 
25 

Wfanzner  and  BeUoiap 

do 

do 

FeeL 
8.45 
8.60 
8.75 

563 
0B8 

Jmie27 
Aug.  1 
8ept.l7 

O.E.Bdknap ,. 

do 

Belknap  i^'^m^  Hill. ... 

4.60 

1,510 
664 
286 
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Daily  ffoge  hdsfi^t,  in/eet,  and  ditdiarffe,  in  uoondrfut,  ofOrtm  River  near  KentbU,  Wyo., 

/or  1910, 


[Albert  Hm,obMrm.] 

AogOBt. 

Septembtf. 

October. 

Day. 

August. 

September. 

Oetober. 

DV. 

iMjSE^t. 

Di». 
cliar8«L 

Oage 
height. 

Dis- 
charge. 

he^t. 

Dis- 
charge. 

he^t 

Dis- 
charge. 

Oaee 
h^t 

Dis- 
charge. 

he^. 

Die. 

1...- 

16.. 

2.... 

3.76 

700 

2.85 

2.8 

2.8 

136 
110 
110 

17 

8.... 

8.1 

200 

18.... 
1». . . . 

8.8 

880 

4.... 

2.76 
2.8 

86 

«.... 

20.... 

21.... 
22.... 

8.6 
8.6 

610 
610 

110 

C... 

8.0 
2.9 

210 
100 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.76 
2.8 
2.76 

110 
110 
110 
110 
110 

110 
86 

110 
86 

7.... 

8.05 

286 

2.7 
2.8 

00 

8-... 

23.... 
24 

8.4 

440 

110 

9.... 

8.6 
8.4 

8.4 
8.6 
8.6 
8.6 

610 
440 

440 
610 
610 
610 

2.86 

136 

8.0 

210 

10.... 

26 

2.8 
2.8 

.110 

11 

28.... 

110 

12.... 

27.... 

18 

28 

14.... 

29 

2.86 

136 

16.... 

80 

81.... 

Daily  gage  heighi^  in  feet,  of  Oreen  River  near  KendaUy  Wyo,,for  1911. 
[Albert  HOI,  ohevirer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Not. 

1 

4.0 
4.3 

4.6 
4.6 

8.1 
8.1 
8.3 
8.8 

8.2 

8.2 
8.3 
8.1 
3.1 
8.0 

8.0 

""id* 

8.0 
8.0 

2.9 
2.9 
2.9 
8.0 

2 

2.8 

S 

2.8 

4 .i 

2.8 

6 

4.86 

4.4 

4.6 
4.7 

2.8 

6 

2.8 

7 

8.2 
8.86 
8.4 
8.8 

8.8 
8.8 
8.66 

8.6 
8.6 

8.6 

3.46 

3.4 

8.45 

3.8 

3.3 
3.3 
3.45 
3.6 
3.75 

"'z.i" 

3.6 
8.5 
3.8 

4.7 
4.8 

3.35 
8.3 
8.8 
8.8 

8.4 

8.4 
8.4 
3.4 
8.4 

8 

9 

10 

4.6 

4.6 
4.8 
6.0 
6.3 
6.4 

6.6 
6.8 
6.9 
6.9 
5.8 

4.3 
4.3 

4.4 
4.4 
4.4 
4.4 

11 

13 

"ii" 

8.1 
3.1 
8.0 
2.9 

8.0 
8.0 
8.0 

18 

14 

16 

16 

17    

18 

19 «        

20 

21 

2.9 
2.9 
2.9 
2.9 

22 

5.7 
5.6 
5.4 
6.2 

4.8 
4.6 
4.6 
4.7 
4.6 

....... 

8.9 
8.7 
8.7 
3.7 

3.35 
8.8 
3.25 
3.2 

3.1 
3.1 
8.1 
3.1 
8.1 

28 

24 

35 

28 

2.86 
2.9 
2.9 
2.85 

2.9 

27 

28 

2.9 
2.9 
2.95 

29 

80               

81 

8174*»— w«P  309—14 
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DaUff  ditcharge,  in  ieoond-feet,  of  Qrtm  River  near  KendaU,  Wfo,,  far  1911. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

OcL 

Not. 

1    

000 
1,080 

1,460 
1,860 

260 
260 
820 
820 
820 

820 

820 
860 
260 
210 

210 

""aio" 

210 
210 

160 
160 
160 

810 

2 

110 

8              

110 

4 

110 

5 

1,220 

1,200 
1,360 
i;5«0 

110 

6         .        ^ 

116 

7 

821^ 
410 
440 
880 

880 
880 
546 
510 
510 

510 
475 
440 
475 
880 

880 
880 
475 
580 
700 

"""jio' 

510 
510 
740 

1,560 

liodo 

410 
880 
880 
880 

440 
440 
440 
440 
440 

8                                 

0                                                 

10                                     

1,860 

1,360 
1,660 
1,880 
2,110 
2,350 

2,600 
2,870 
8,010 
8,010 
2,870 

1,170 
1,170 

1,260 
1,380 
1,280 
1.200 

u                                   

12                      

****2e6" 

260 
260 
210 
160 

210 
210 
210 

13 

u                              

16 

18 

17                             

18 

19                               

20 

21 

160 
160 
160 
160 

22 

2,730 
3,600 
2,850 
2,110 

1,660 
1,460 
1,460 
1,660 
1,460 

■"i.'ooo* 

820 
660 
660 
660 

4i5 
880 
850 
820 

260 
260 
260 
260 
280 

23 

24 

26 

28 

185 
160 
160 
185 

160 

27 

28 

160 
160 

185 

99 

30 

81 

NoTX.— Dafly  discharge  determined  f!rom  a  fUrly  weU-deflned  rating  conre. 

GBBBN  BIVEB  NBAB  BBIDGBPOBT,  TJTAH. 

Location.— At  the  ferry  of  the  Jarvia  or  Park  Live  Stock  Co.  in  sec.  3,  T.  1  N.,  R.  25 
E.,  Salt  Lake  base  and  meridian,  3  milee  south  of  the  town  of  Bridgeport,  Utah. 

Becords  available.— October  12, 1911,  to  December  31, 1911. 

Drainage  area. — ^Not  measured. 

(Hge. — Staff,  coDsiBting  of  two  vertical  sections  and  one  inclined  section. 

Channel.— Giavel  and  sand;  may  shift  at  hig^  stages. 

Bischarge  measurementa.— ^Alade  from  the  ferryboat. 

Winter  flow. — ^Relation  of  gage  height  to  dischaige  is  affected  by  ice  during  the 
winter  months. 

Diversions. — ^None. 

Aocuraoy.— Estimates  may  be  considered  excellent  for  the  range  of  stage  for  which 
gage  heights  are  available. 

Oooperatlon.— ^Bfaintained  in  cooperation  with  the  State  of  Utah. 

The  following  discharge  measurement  was  made  by  £.  G.  La  Rue: 
October  13, 1911:  Gage  height,  3.46  feet;  dischaige,  968  second-feet. 
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Dmbf  gaffe  Im^  in  fui,  and  dikharge,  in  ieeond-feet,  ofOreen  River  near  Bridgeport, 

Utah,  for  1911. 


[Otf  1 E.  JohiMoii,  obsenrw.) 

D«y. 

Ootobflr. 

Noy«mlMr. 

Deoem- 

IMT. 

D«y. 

Ootobflr. 

NoY«iiibcr. 

DeMBH 

iMT. 

Qage 

Charge. 

hs^. 

ohsigs. 

iwigR. 

hs^ 

ohaiftu 

h^t. 

hflSSt. 

1 

8.26 
8.86 
8.2 
8.2 
8.2 

8.2 
8.2 
8.2 
8.2 
8.2 

8.2 
8.2 
8.2 
8.2 
8.2 

845 
845 
810 
810 
810 

810 
810 
810 
810 
810 

810 
810 
810 
810 
810 

8.0 
8.0 
8.0 
8.0 
8.0 

8.0 
8.0 
8.0 
8.0 
8.0 

8.0 
8.0 
8.0 
8.0 

"1 

16 

17 

18 

19 

20 

21 

22 

28 

24 

25 

26 

27 

28 

20 

80 

81 

8.4 
8.4 
8.4 

8.4 
8.85 

8.8 
8.8 
8.8 
8.8 
8.8 

8.8 

8.8 
8.8 
8.8 
8.8 
8.8 

950 
960 
960 
960 
915 

880 
880 
880 
880 
880 

880 
880 
880 
880 
880 
880 

8.2 
8.2 

11 

8.8 

8.4 

8.4 
8.4 
8.8 
8.8 

8.25 
8.2 
8.0 
8.0 
8.0 

810 
810 
845 
845 
880 

960 
960 
950 
960 
880 

845 
810 

8.0 

2 

8.0 

s 

8.0 

4 

8  0 

h 

8.0 

6 

8.0 

7 

8.0 

8 

8.0 

9 

8.0 

10 

8.0 

11 

8.0 

12 

18 

U 

Vb 

t.6 
S.46 
8.4 
8.4 

1,080 
965 
960 
960 

8.0 
8.0 
8.0 
8.0 
8.0 

Hon.— Relation  of  gage  holght  to  diaohane  probably  affected  by  loe  Not.  28  to  Dec.  81.    Daily  dla- 
eharge  datennined  bom  a  rating  ourre  weU  deuied  for  all  stages. 

Monthly  dieeharge  o/Oreen  River  near  Bridgeport,  Utah,  for  1911, 


Month. 

D  jsohargs  in  aeoond-lBet. 

ROIHIII 

(total  in 
aore-feat). 

Aooo- 

Ifft-Hnmtn 

UJwtnmm 

Mean. 

raoy. 

Oetobv  13-81 

1,020 
960 

880 

a915 

822 

»580 

86,800 
48,900 
85,700 

j^ 

November ... 

B 

Deoomber 

C. 

a  Diaoharge  Nov.  28-80  estimated  at  040  seoond-feet. 


»  Estimated. 


GBXBN  BIVEB  NBAB  BLaZN,^  UTAH. 

liocation. — ^At  the  highway  bridge  200  feet  upstream  from  the  Denver  A  Rio  Grande 
Railroad  bridge  at  Green  River  raihoad  station  near  Elgin,  Utah,  in  sec.  15,  T.  21 
S.,  R.  16  E.,  Salt  Lake  base  and  meridian. 

Records  available.—October  21,  1894,  to  October  15,  1899;  February,  1905,  to 
December  31, 1911. 

I>raiiia^  area.— 38,200  square  miles. 

Oage. — Chain  gage  attached  to  bridge. 

Chaxmel. — Somewhat  shifting;  divided  by  the  highway  bridge  into  three  sections, 
each  168  feet  wide. 

I>iflcharge  zneaaurementa. — ^Formerly  made  from  the  railroad  bridge  and  from  a 
near-by  ferry;  now  they  may  be  made  from  the  highway  bridge,  where  measuring 
conditions  are  very  favorable. 

Winter  flow. — Ice  usually  exists  at  the  station  during  December,  January,  and  Feb- 
ruary, and  affects  the  relation  of  gage  height  to  dischazge. 

I>iTerBions.'~The  gaging  station  is  located  below  all  important  diversions. 

Accuracy. — ^Fair  only,  owing  to  shifting  character  of  stream  bed. 

Cooperation. — Maintained  in  cooperation  with  the  State  of  Utah. 

I  Peaoribed in tlieearliernportsasiiear  "Blake."  Thanamaoftliepostoffloewaslaterolumged  to  Elgliil 
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Dimiurge  VMamtremenii  of  Oreen  River  neat  Elgin,  Utah^  m  1910  and  1911. 


IHite. 


Hyfliogr>piiBf» 


hB^pt 


Bit. 


Bite. 


HydfognkpiMfa 


Qtff 


Dto- 


1010. 
Deo.    8 


mi. 

Ut.  81 


O.H.0Miflflld. 

a.H.OMiflflid. 


6.62 


7.82 


2,280 


6,730 


lOlL 
July  20 
Sept.  16 
Oct.  20 


J.CDort.. 

■  .  •  •  aQO  •  •  «  ■ , 


Ad. 
6.08 
4.78 
6.66 


Sec-ft 
6,290 
1,7» 
3,M0 


NoTB.-<Vniaidenble  an^  of  ooixent  wu  noted  Sept.  16  and  Cot.  20,  and  prarioiisnieMimniflatBliBve 
been  reduoed  aocordlnsly. 

The  following  computationB  of  discharge  made  in  the  office  for  periods  from  April  1 
to  December  20, 1911,  have  been  used  in  connection  with  the  cuzrent-meter  measure- 
ments in  constructing  the  rating  curve. 


Date. 

heL^lt. 

DU. 
charge. 

Date. 

M. 

Dte- 
eliai«e. 

Apr.  1-7. 

Fletl, 
7.16 
8.M 
9.66 
4.63 

9,310 
13,770 
1,600 

Oct.  1-9 

ft.  88 
6.40 
6.80 
4.80 

^-XfJio 

^1-7.:;;:.:;::;::::::::::: 

Not.  1-6 

2,580 

June  1-7 

7-11 

^So 

Sept  17-26 

Deo.  10-30 

ISo 

NoTB.— The  measnrements  reoofded  for  Apr.  1-7,  May  1-7.  June  1-7,  Sept.  17-26,  Oct  1-9.  Nov.  1-6, 7-11, 
and  Deo.  10-20  were  computed  fhnn  a  study  of  reoords  at  Elgin  and  the  little  VaUey  stations.  TbefUB 
iMights  shrenare  the  means  of  the  gaae  helflits  for  the  periods  at  Elgin  station,  and  the  dlsehainsarBtne 
means  of  the  computed  dlsehargoi  at  the  Little  Valley  station  for  the  same  pmods,  except  that  the  means 
M  the  computed  <fbcharge  lor  the  periods  Sept  18-26  and  Not.  8-12  were  used  in  obtiAnlng  niean  disdav^ 
for  the  gage-height  periods  at  £1^ 

Daily  gage  height^  in  feet,  of  Green  River  at  Elgin,  Utah,  for  1911. 
[L.  H.  Greene,  obswver.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Not. 

Dec 

1 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.16 
6.26 
6.36 

6.2 
6.66 
6.7 
6.8 
6.35 

6.9 
6.8 
6.86 
6.  OS 
6.2 

6.3 

6.1 

6.0 

6.86 

5.7 

6.6 

6.6 

6.6 

6.16 

6.76 

6.6 

6.85 
7.35 
8.25 
8.3 
8.0 

7.66 

6.96 

6.75 

6.6 

6.3 

6.0 
5.85 
6.75 
5.7 
6.66 

6.6 

6.65 

6.6 

6.4 

5.3 

6.2 

6.15 

5.1 

5.0 

5.0 

4.85 

4.8 
4.8 

4.6 

4.8 

6.36 

6.5 

6.76 

6.9 
6.0 
6.2 
7.1 
7.1 

8.6 
9.8 
9.6 
9.2 
8.76 

8.15 

7.75 

7.6 

7.5 

7.6 

7.6 

7.6 

7.5 

7.85 

7.95 

8.0 
7.9 
7.8 
7.65 
7.6 
7.6 

7.3 
7.06 
6.95 
6.9 
7.06 

7.86 
7.66 
7.86 
7.96 
7.9 

7.75 

7.66 

7.4 

7.2 

7.2 

7.2 
7.06 
7.0 
6.8 
6.8 

6.6 
6.6 
6.6 
6.6 
6.8 

6.9 
7.35 
7.56 
7.75 
7.86 

8.06 

8.6 

8.7 

8.7 

8.66 

8.36 

8.3 

8.4 

8.66 
8.96 

9.7 
9.7 
10.06 
9.96 
9.66 

9.46 
9.36 
9.3 
9.3 
9.66 

9.6 
96 

J:f. 

8.7 

8.7 
8.7 
8.8 
8.96 
9.06 
9.1 

9.0 
9.36 
9.6 
9.6 
9.6 

9.96 
10.0 
10.0 
10.26 
10.3 

10.46 

10.6 

10.6 

10.6 

10.55 

10.6 

10.6 

10.6 

10.95 

11.3 

11.4 

11.3 

11.3 

11.16 

11.1 

10.86 
10.75 
10.6 
10.1 
9.85 

9.6 

9.06 

8.9 

th 

8.46 

8.86 

8.26 

8.1 

8.0 

7.96 

7.9 

7.76 

7.7 

7.66 

7.46 
7.4 

?:!5 

6.95 

6.85 
6.8 
6.7 
6.76 
6.7 

6.7 

6.6 

6.6 

6.6 

6.46 

6.4 

6.2 

6.2 

6.16 

6.1 

6.0 

6.9 

6.8 
6.76 
6.65 
6.65 

6.6 

6.6 
6.4 
6.4 
6.4 

5.3 
6.3 
6.2 
6.2 
6.15 

6.1 

6.1 

6.25 

6.3 

5.2 

6.2 

6.1 
6.1 
5.0 
6.0 
6.0 

4.9 
4.9 
4.8 
4.85 
4.9 

6.0 

6.0 

4.9 

4.86 

4.7 

4.7 
4.6 
4.6 
4.6 

4.7 

4.8 
4.7 
4.7 
4.7 
4.6 

4.6 
4.6 
4.6 
4.6 
4.6 

4.6 

6.46 

6.16 

6.1 

6.66 

6.46 
6.66 
6.8 
6.96 
6.85 

7.06 
7.2 
7.16 
7.0 
6.86 

6.7 
6.66 
6.3 
6.2 
6.06 

6.0 
6.0 
6.9 
6.8 
6.8 

6.7 
6.6 
6.46 
6.4 
6.4 

6.8 
6.3 
6.3 
6.4 
6.4 
6.4 

6.4 
6.4 
6.4 
6.4 
6.4 

5.4 
5.3 
5.3 
6.3 
6.3 

6.3 
6.2 

6.2 
6.1 
6.1 

6.06 
6.0 
6.0 
6.0 
6.0 

6.U 

6.26 

6.6 

6.66 

6.6 

6.36 

6.16 
6.0 
4.8 
4.98 

5.0 

2 

5  0 

3 

4.96 

4 

486 

lv^v^.^...... 

4.8 

6 

4.73 

7 

4.6 

8 

4.7 

9 

4.7 

10 

4.8 

11 

4.8 

12 

4.8 

13 

4.8 

14 

4.8 

16 

4.8 

16 

4.8 

17 

4.8 

18 

4.8 

19 

4.8 

20 

4.8 

21 

4.8 

22 

4.8 

23 

4.8 

34 

4.7 

26 

4.7 

26 

4.6 

27 

4.6 

28 

46 

29 

4.6 

30 

31 

U 

4.5 

Nois.— RlTsr  reported  froacn  at  the  gaga  Jan.  1-16. 
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OBBXir  BIYBB  AND  THB  MAIN  OOLOBADO. 
DaUy  diitharffe,  in  Hcond-fiet^  of  Green  River  at  El0in,  Utah,  for  1911. 
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D^y. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aag. 


8«pt. 


Got 


N<nr. 


Dm. 


1 

a 

3 

4 

5 

0 

7 

8 

9 

10 

11 

12 

13 

14 

. 

15 

10 

17 

3,280 
8,110 
2M0 
2,720 
3,510 

3,960 
2,260 
2260 
8,200 
4380 
4,060 

18 

19 

ao 

21 

23 

23 

24 

25 

26 

27 

28 

29 ^.. 

80 

31 

4,600 
6,510 
8,460 
8,640 
7,600 

4,380 
4,830 
4,380 
4,060 
8,470 

2,940 
2,730 
2,580 
2,610 
2,445 

2,380 
2,320 
2,260 
2,150 
2,060 

1,860 
1,906 
1,860 
1,780 
1,780 

1,666 

1,630 
1,630 


1,500 
1,630 
3,100 
2,260 
2,580 

3,700 
8,040 
8,280 
5,160 
5,160 

9,680 
12,600 
13.500 
12.160 
10,380 

8,110 
6,835 
6,410 
6,150 
6,150 

6,150 
6,150 
6,150 
7,130 
7,440 

7,600 
7,280 
6,960 
6,650 
6,150 
6,150 


5,880 
5,045 
4,830 
4,710 
5,045 

5,760 
6,280 
7,180 
7,440 
7,280 

6,835 
6,280 
5,890 
5,300 
5,390 

5,890 
5,045 
4,860 
4490 
4,490 

4,060 
4,060 
4,060 
4,060 
4,490 

4,710 
5,760 
6,280 
6,835 
7,180 


7,770 
9,380 
10,140 
10,140 
8,980 

8,820 
8,640 
9,000 
9,950 
11,130 

14,430 
14,430 
16,130 
15,630 
14,190 

13,270 
12.820 
12,600 
12,600 
14,190 

13,960 
13,960 
13,500 
11,960 
10,140 

10,140 
10,140 
10,520 
11,130 
11.630 
11,740 


U,830 
12,830 
13,500 
13,500 
13,960 

15,630 
15,880 
15,880 
17,160 
17,430 

18,830 
19.060 
19,060 
19,060 
18,775 

18,500 
18,500 
18,500 
20,990 
23,060 

27,600 
20,960 
26,960 
25,975 
25,660 

94,040 
23,406 
22,470 
19,550 
18,190 


16,400 
14,240 
13,520 
12,610 
11,980 

10,515 
11,066 
10,660 
10,060 
9,670 

9,4go 

0,310 
8,790 
8,620 
8,455 

7,810 
7  050 
7,340 
6,880 
0,815 

0,060 
5,930 
5,670 
5,796 
5,670 

6,070 
5,420 
5,420 
5,180 
5,066 
4,960 


4,480 
4,460 
4,360 
4,230 
4,010 

8,700 
8,590 
8,480 
3,270 
8,070 

2,900 
2,950 
2,790 
9,780 
2,750 

9,600 
3,500 
2,440 
9,430 
9,360 

9,810 
9,300 
9,460 
9,520 
2,800 

9,880 
9,960 
9,250 
9,150 
9,140 
9,130 


9,040 

9,030 
1,040 
1,970 
9,010 

3,100 
2,090 
1,960 
1,910 
1,760 

1,780 
1,680 
1,670 
1,640 
1,70) 

1,780 
1,680 
1,680 
1,680 
1,580 

1,570 
1,500 
1,560 
1,540 
1,530 

1,590 
9,940 
8,370 
3,310 
4,390 


3,960 
4,180 
4,740 
5,160 
5,000 

5,630 
6,110 
0,120 
5,890 
A,  460 

5,060 
4,770 
4,050 
8,840 
8,530 

8,440 
8,430 
8,200 
8,130 
3,940 

9,700 
9,000 
9,030 
9,570 
9,570 

9,440 
9,440 
9,440 
9,570 
9,570 
9,570 


9,670 

J'HS 

9,670 
9,570 
9,570 

9,570 
9,430 
9,^20 

H'JS 
2,820 

9,280 
2,160 
2,160 
2,060 
2,060 

9,000 
1,970 
1,960 
1,960 
1,940 

9,080 
2,160 
2,590 
2,040 
2,500 

9,960 
9,000 
1,900 
1,740 
1,860 


1,910 
1,910 
1,860 
1,780 
1,780 

1,700 
1,590 
1,640 
1,640 
1,790 

1,700 
1,680 
1,680 
1,070 
1,060 

1,060 
1,640 
1,640 
1,630 
1,680 

1,830 

1,080 
1560 
1,560 

1,600 
1,500 
1,500 
1,450 
1,450 
1,460 


Non.— Dally  dtaeharga  deUradiiad  as  foDowa:  Jan.  1-10,  aatUnated  1,900  aeoood-feet;  Jan.  11-16,  eatl- 
matod  9,600  aeoond-lBet;  Jan.  17  to  June  20,  and  Deo.  21  to  Deo.  81,  from  a  well-deflned  ourre;  June  21 
to  July  31  from  a  flUzly  weU-deflned  ourre;  Aug.  1  to  Deo.  20  by  Indireot  method  for  ahiftinc  ohanneb. 
Ttaaoorves  are  partly  dclLMd  by  study  of  diaobarge  data  at  Utile  Valley  (7  miles  bdow  £](^^ 

Monthly  discharge  o/Oreen  River  at  Elgin,  Utah,  for  1911. 
[Drainage  area,  38,300  square  miles.] 


Month. 


Discharge  in  seoond-ieet. 


v%Tffi|iitn-   Minimum.      Ifoan, 


RmHiff 
(total  in 
acre-feet). 


Ao- 

cu- 
racy. 


January 

Febrannr... 
March..T... 

fS^.::::::: 

Jane 

July 

August 

flepCember. 
October.... 
November.. 
December.. 


8,040 
13,500 
7,440 
16,130 
27,600 
16,400 
4,480 
4,380 
6,120 
2,640 
1,910 


1,630 
1,500 
4,060 

11,820 
4,960 
2,130 
1,520 
2,440 
1,740 
1,450 


2,830 
8,440 
6,280 
5,480 
11,700 
19,400 
8,460 
2,980 
1,970 
8,800 
2,240 
1,640 


148,000 
191,000 
386,000 
826,000 
719,000 
1,150,000 
520,000 
180,000 
117,000 
284,000 
133,000 
101,000 


The  year. 


37,600 


5,810 


4,200,000 


OBXSN  BIVBB  AT  UTTLB  VAXXBT,  NBAB  GBBBN  BIVBB,  ITTAH. 

Location. — At  Little  Valley  Feny,  4  miles  downustream  from  Green  River  railroad 
station  (7  miles  by  wagon  road)  in  sec.  5,  T.  22  S.,  R.  16  E.,  Salt  Lake  meridian. 
Beeords  ayailable.— December  18, 1910,  to  December  31,  1911. 
Dzaiiuige  area.— Not  acciuately  known. 
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BTTBFAOB  WATXB  BUPPLYy  IMl,  PA|tT  IX. 


(Iftgte.— Btftff,  in  four  0ectioD»— three  inclined  and  one  vertical. 

Channul .—Shifts  at  meaauring  section;  fairly  permanent  at  control. 

Biaohaxge  meamrementa.— Made  from  car  on  ferry  cable. 

Winter  flow. — Ice  affects  relation  of  gage  hei^t  to  discharge  for  periods  during  the 
months  of  December,  January,  and  February. 

DirexBions. — ^Below  all  important  diversions. 

Aoouxapy. — Gage  height  data  for  1911  are  unroliable  for  first  three  mcmths  and 
fragmentary  for  the  rest  of  the  year.  For  this  reason  and  as  there  is  a  complete 
and  reliable  record  available  at  Elgin  (only  6  miles  by  river  above  Little  Valley) 
no  estimates  are  published  for  1911 .  Engineers  and  others  interested  are  referred 
to  the  record  at  the  Elgin  station  for  1911. 

Oooperatioii. — Maintained  in  cooperation  with  the  State  of  Utah. 

Diicharge  meanarements  ofOreen  River  at  Little  Valley,  near  Oreen  River,  Utah,  for  1911, 


Dftte. 

Hydncrapher. 

hS^t 

DiB- 

chftrgB. 

y^.  9 

7.C.I>ort 

Feet, 
9.68 
2.96 
.60 

al.46 

See.^ 
4,880 

July  91 

8S^SS 

do 

6,U0 
1,070 
8080 

:::::&::::;:::::::;::::::::::;::;:;::;::::;::::::::::::::-:;::::::::::: 

•  0«c*liAttbt  for  mMfuremflnt  made  Oct.  90  mira1faMe,a»  the  ralation  betwoan  a  tenqMnry  gaceanda 
pvmaiient  gac*  was  detennlnad  by  tlie  gage  reader. 

OOLOBADO  BIVBB  AT  YT7XA,  ABIZ. 

Location.— At  Southern  Pacific  Oo.'s  railroad  bridge  at  Yuma,  in  sec.  35,  T.  16  S., 

R.  22  E.,  San  Bernardino  base  and  meridian,  about  1}  miles  below  moutb  of  Gila 

River. 
Records  available.— April  1,  1878,  to  December  31,  1911. 
Drainage  area.—- 225,000  square  miles, 
(lagte.— Vertical  staff  in  two  sections  at  the  bridge;  the  zero  of  the  gage  is  102.79  feet 

above  sea  level. 
Chaamel. — Shifting  sand. 

Discharge  meaaurementa. — ^Made  from  car  and  cable  600  feet  below  the  gage. 
Diyeraiona. — Water  is  diverted  for  irrigation  and  power  development  above  the 

station. 
Accuracy. — ^Results  are  considered  good. 
Cooperation. — Complete  record  is  furnished  by  the  United  States  Reclamation 

Service  through  F.  L.  Sellew,  project  engineer. 

Diedutrge  meamremente  of  Colorado  River  at  Tvma,  Ariz.,  in  1911. 
[By  O.  D.  Thompldaa  and  B.  R.  Cloyd.] 


Date. 

be^t. 

Dis- 
oharge. 

Date. 

belgbt. 

Bia- 
cbaige. 

jtm,    s - 

Feet. 
16.80 
16.80 
16.70 
16.00 
16.10 
16.00 

6.480 
4,060 

4,890 
6(10 
7,180 

7«o.i9             

FuL 
17.90 
17.80 
17.00 
17.00 
16.70 
17.00 

8ee.-fL 
19,890 

5...         ". 

21      

16  460 

7 

24 

11,680 

11 

26 

11,060 

14 

28 

9!840 

17 

81 

iStfO 
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QBBBN  BIVBE  AND  THB  MAIN  OOLOBADO.  28 

DimJuaye  7Ma»urement»  of  Cokfodo  River  at  Tvma^  Ariz.,  in  /91i~Goiitinued. 


T9b.   2. 

4. 

7. 

9. 
U. 
14. 
16. 
18. 
23. 
25. 
28. 
Mar.   2. 

4. 

7. 

9. 
11. 
14. 
16. 
18. 
28. 
25. 
28. 
30. 
Apr.   1. 

8l 

11. 
13. 
15. 
90. 
22. 
25. 
27. 
29. 
May    2. 

6. 

9. 
11. 
16. 
18. 
20. 
23. 
26. 
27. 
Jtuia  1. 

8. 

6. 
10. 
13. 
15. 
22. 
24. 
July   1. 

5. 

8. 
U. 
13. 
15. 
17. 
20. 
22. 
25. 
27. 
28. 
Anc.  1. 

8. 


16.70 

9,360  1 

17.30 

11310 

10.30 

22,260 

18.60 

16,990 

19.90 

24,990 

1&30 

16,560 

17.60 

13,320 

17.00 

10,680 

16.10 

9,330 

16.50 

7,920 

16.50 

7,460 

16.60 

7,600 

16.40 

7,000 

16.20 

6600 

18.20 

17780 

17.70 

12,600 

21.40 

34,000 

10.30 

21,680 

19.70 

24,700 

19.10 

21,150 

18.60 

17,600 

18.20 

16,670 

18.30 

16,060 

18.60 

17,430 

18.80 

18,180 

18.80 

10,000 

10.40 

22,370 

19.70 

24  860 

19.70 

24,060 

18.90 

10,610 

1&70 

18,410 

18.50 

17,780 

18.60 

10,040 

19.10 

21,000 

2a  00 

27,420 

2a  95 

82,780 

2a  80 

32,280 

2a  90 

30,820 

22.80 

40,540 

23.60 

55,100 

23.90 

64,200 

23.30 

54,750 

23.00 

54,700 

23.20 

58,750 

22.20 

50,310 

22.50 

51,330 

22.60 

53,810 

23.30 

56,540 

23.80 

63,180 

24.00 

66,540 

25.45 

70,660 

25.85 

78,300 

24.70 

60,540 

23.30 

57,300 

21.65 

50,250 

22.10 

53,880 

21.35 

50,220 

20.90 

44,100 

20.20 

38,490 

20.90 

42,610 

21.15 

42,610 

21.55 

47,740 

22.75 

55,200 

22.20 

51,230 

21.45 

46,070 

20.40 

36,030 

Aug.  5. 

8. 
10. 
12. 
15. 
17. 
10. 
22. 
24. 
26. 
20. 
31. 
Sept.  2. 

5. 

7. 

0. 
12. 
14. 
16. 
10. 
21. 
23. 
26. 
28. 
80. 
Oct.    3. 

5. 

7. 
10. 
12. 
14. 
17. 
10. 
21. 
24. 
26. 
28. 
31. 
Nov.  2. 

4. 

7. 

0. 
11. 
14. 
16. 
18. 
21. 
23. 
25, 
28. 
30. 
Deo.   2. 

5 

7. 

0. 
12. 
14. 
16. 
10. 
21. 
23 
26. 
28. 
28. 
30. 


Dia- 

• 

oharge. 

aec-ft. 

10.20 

2^630 

I&IO 

22,100 

l&OO 

18,180 

I&IO 

17,800 

17.80 

13,860 

17.60 

12,330 

17.50 

12,800 

17.05 

11,400 

17.10 

11,400 

17.10 

10,970 

17.45 

11,400 

18.55 

17,200 

17.60 

12,000 

17.70 

12,000 

17.10 

10,600 

16.60 

8^300 

16.35 

7,300 

16.60 

7,800 

16.55 

7,300 

16.35 

6,600 

17.60 

1^'iS 

16.80 

8,300 

16.60 

7,500 

l&OO 

14,200 

16.80, 

8,700 

16.60 

8,000 

18.65 

22,400 

21.05 

87600 

21.55 

40,100 

22.80 

^'iS 

24.00 

59,600 

20.10 

34,700 

18.05 

26,800 

1&15 

*^'?S 

17.30 

18,200 

17.10 

"'^ 

17.10 

15,200 

17.05 

14,000 

17.10 

13,200 

18.10 

18,300 

17.65 

15,100 

17.20 

13,300 

17.10 

12,700 

17.00 

11,600 

16.00 

^^'iS 

16.00 

10,000 

17.00 

10,700 

17.00 

9,400 

16.00 

9,300 

17.00 

9,600 

17.00 

9,600 

17.10 

10,100 

17.15 

10,000 

17.00 

8,300 

16.85 

7,700 

16.20 

5,800 

16.15 

5,600 

16.65 

6,900 

17.20 

8,000 

17.00 

7,700 

16.80 

7,600 

16.65 

6,800 

16.70 

6,900 

16.70 

6,900 

16.70 

6,900 
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dlTfitACe  WATBI^  dtJlt^LY,  UHl,  PAST  TX. 


DaOif  gage  height^  tn/eet^  of  Colorado  River  at  Tyma^  AHm,^  for  191U 


CO.  D.  Tompkln  aod  B.  B.  Cloyd,  obterrvn.) 

Day. 

Jan. 

Feb. 

ICar. 

Apr. 

MV. 

Jane. 

July* 

Aug. 

fl*Pt 

Oct 

Nor. 

Dee. 

1 

2 

16.15 

16.7 

16.8 

15.8 

15.75 

15.7 
15.7 
15.7 
15.4 
15.0 

16.0 

16.1 

16.0 

15.05 

17.46 

16.7 

15.06 

15.9 

17.8 

18.0 

17.76 

17.56 

17.8 

16.9 

16.8 

17.0 

16.85 

16.7 

16.9 

17.8 

16.96 

16.86 
16.75 
17.16 
17.46 
18.1 

17.9 
19.6 
19.26 
18.46 
18.6 

20.0 

10.35 

18.7 

18.26 

17.8 

17.66 

17.4 

17.0 

16.7 

16.6 

16.66 

16.46 

16.8 

16.6 

16.6 

16.86 
16.6 
16.66 

16.66 

16.5 

16.4 

16.4 

16.4 

16.8 
16.2 
16.2 
18.8 
18.6 

17.66 
18.0 
20.0 
21.85 
19.96 

19.25 
19.46 
19.86 
20.5 
20.8 

20.06 
19.6 
19.0 
18.6 
18.4 

18.2 
18.1 
18.0 
18.2 
18.8 
18.4 

18. 65 
18.8 
18.86 
18.8 
18.66 

19.0 
18.6 
19.0 
18.9 
19.26 

19.85 

19. 66 
19.76 
19.85 
19.7 

19.46 
19.26 
19.18 
18.9 
1&9 

18.8 

18.66 

18.4 

18.8 

18.6 

18.0 

18.65 

18.9 

19.2 

19.65 

19.9 
20.0 
20.0 
20.15 
20.4 

20.9 

21.2 

21.06 

20.9 

21.0 

20.86 

21.2 

21.6 

21.86 

22.25 

22.9 
23.8 
23.6 
23.9 
23.9 

23.75 

28.4 

23.15 

23.0 

23.0 

28.2 

23.2 

23.8 

23.15 

22.6 

22.4 

22.2 

22.85 

23.5 

23.6 

28.66 

22.6 
22.8 
22.9 
28.0 
28.26 

28.6 

28.66 

28.8 

23.9 

24.06 

24.8 

24.4 

24.75 

24.75 

25.05 

25.26 

25.46 

25.6 

25.85 

26.66 

25.46 

26.25 

24.96 

24.8 

24.7 

24.6 

24.4 

24.25 

28.8 

28.9 

22.0 
21.6 
2L7 
22.0 
22.2 

22.06 

21.6 

21.8 

21.1 

20.96 

20.86 

90.2 

20.4 

20.85 

20.8 

20.9 
21.16 
21.25 
21.0 
2L16 

22.4 

22.85 

22.66 

22.2 

22.75 

21.96 

21.6 

20.96 

20.8 

19.7 

19.2 

18.8 

18.86 

18.1 

17.86 

18.0 

18.16 

18.1 

18.15 

18.0 

17.8 

17.66 
17.66 
17.6 
17.6 
17.6 

17.26 

17.05 

17.0 

17.1 

17.1 

17.05 
17.05 
17.25 
17.45 
18.0 
18.46 

17.9 
17.66 
17.6 
17.6 
17.7 

17.8 

17.06 

16.8 

16.6 

16.6 

16.4 

16.46 

16.45 

16.6 

16.66 

16.65 

16.46 

16.6 

16.86 

16.6 

17.6 

17.0 

16.75 

16.6 

16.6 

16.0 

17.26 

17.8 

17.06 

16.76 

16.79 

16.6 

17.66 

18.9 

18.96 

20.6 

21.06 

21.0 

21.1 

2L66 

22.35 

22.9 

23.5 

24.1 

23.75 

2L46 

20.0 

19.8 

18.9 

18.46 

18.1 

17.7 

17.4 

17.86 

17.26 

17.1 

17.0 

17.18 

17.85 

17.15 

17.06 

17.0 
17.1 
17.45 
18.8 
18.1 

17.76 

17.6 

17.4 

17.2 

17.2 

17.1 

17.06 

17.0 

17.0 

16.0 

1A.0 
16.96 
16.95 
17.06 
17.06 

17.0 

17.06 

17.06 

17.1 

16.9 

17.0 
17.0 
17.0 
17.0 
17.06 

17.05 
17.1 

8 

17.06 

4 

17.1 

5 

17.1 

6 

17.1 

7 

17.0 

8 

16.96 

9 

17.05 

10 

16. 5S 

11 

16.3 

12 

16.15 

13 

16.15 

14 

1&15 

15 

16.45 

16 

16.6 

17 

16w8 

18 

17.1 

19 

17.2 

20 

170 

21 

170 

22 

17.0 

28 

16.8 

24 

16.8 

26 

166 

26 

16  65 

27 

16.8 

28 

16.7 

20 

16.6 

80 

81 

16.7 
16.45 

Daily  diiduarge^  in  9eoondrfeet^  of  Colorado  River  at  TSma^  Axvt.^far  1911. 


Day, 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


Oct 


Not. 


Dm^ 


1. 
2. 
8. 
4. 

6. 

6. 
7., 
8. 
9. 
10.. 

11., 
12.. 
13.. 
14.. 
16.. 

16., 
17. 
18.. 
19.. 
20.. 

21., 
22.. 
23. 
24.. 
35.. 

26.. 
27.. 
28.. 
29.. 
80.. 
81. 


6,600 
4,800 
5,400 
6,200 
4.  700 

4,000 
4,700 
5,500 
4,800 
8,700 

4,800 
3,800 
7,100 
6,800 
16,800 

10,900 
7,000 
6,100 
13,700 
18,700 

16,100 
14,500 
13,300 
10.000 
10,000 

11,100 
10,600 
9,800 
10,700 
13,200 
10,300 


9,900 
9,700 
11,800 
12,400 
16,300 

12,300 
24,300 
22,200 
16,600 
15,900 

26,700 
22,100 
18,300 
16,100 
13,700 

13,000 
12,800 
10,700 
9,700 
9,800 

10,600 
10,700 
10,600 
9,800 
7,000 

7,000 
7,600 
7,700 


8,100 
7,800 
7,300 
7,000 
7,200 

6,900 
6,600 
6,100 
18,200 
19,800 

12,300 
12,300 
26,400 
84,500 
25,500 

21,600 
22,800 
26,700 
80,600 
20.200 

27,600 
24,600 
20,400 
17,700 
16,700 

16,500 
16,200 
15,000 
16,600 
17,000 
16,700 


17,000 
18,800 
18,000 
18,200 
17,200 

20,600 
17,800 
21,500 
20,000 
22,000 

22,000 
23,600 
25,200 
26,000 
25,000 

23,300 
21,000 
20,000 
19,500 
19,600 

19,000 
18,000 
16,100 
15,600 
17,800 

18,800 
19,400 
20,800 
22,700 

24,800 


27,000 
27,400 
27,100 
27,800 
2^100 

82,600 
84,700 
83,500 
82,300 
32,400 

80,400 
84,000 
87,000 
40,000 
44,000 

60,600 
63,600 
56.800 
61,000 
64,200 

61,800 
57,100 
63,700 
63,800 
64.800 

57,600 
58,800 
59,100 
67,800 
63.700 
62,000 


50,800 
50,900 
51,300 
63,000 
62,900 

68,800 
54,900 
66,200 
66,600 
66,000 

69,600 
00,700 
63,200 
64,900 
67,000 

87,900 
67,800 
09,200 
68,500 
60,600 

70,200 
70,600 
74,100 
78,300 
76,800 

75,300 
73,000 
71,800 
70,600 
60,800 


09,000 
67,000 
66,600 
61,900 
65,200 

48,800 
46,600 
60,700 
63,400 
64,600 

68,600 
60,800 
49,700 
46,000 
44.700 

89,000 
88,600 
89,500 
87,800 
41,600 

41,200 
42,600 
44,000 
41,200 
49,800 

63,700 
66,000 
63,000 
61,200 
56,100 
60,400 


46,500 
41,800 
86,800 
81,600 
28,600 

26,800 
23,500 
22,200 
18,000 
18,200 

18,800 
17,800 
17,800 
16,000 
13,800 

12,800 
12,000 
12,200 
12,800 
18,600 

12,800 
11,400 
10,000 
11,400 
11.200 

11,000 
10,000 
10,700 
11,400 
14,400 
10,500 


18,800 
11,700 
11,800 
11,600 
12,000 

10,600 
10,300 
9,100 
8,800 
7,800 

7,600 
7,900 
7,400 
7,800 
7,400 

7,800 
6,900 
7,800 

S'S2 
6,800 

9,500 
8,000 
8,000 
7,300 
7,400 

7,600 
10,600 

9,200 
8,700 


8,600 
7,800 
15,600 
25,200 
24,600 

86,000 
37,600 
86,600 
86,700 
41,300 

46,800 
60,600 
66,200 
00,200 
68,900 

48,600 
83,800 
29,100 
26,800 
23,800 

21,800 
19,600 
18,000 
18,700 
17,200 

15,600 
14,600 
15,600 
17,300 
15,200 
14,000 


13,000 
13,200 
16,200 
19,200 
18,000 

18,800 
14,000 
14,000 
U,8Q0 
18,800 

12,700 
12,200 
11,700 
11,700 
11,100 

11,100 
11,000 
10,400 
11,000 
11,000 

10,700 
10,400 

9,800 
10,400 

9,800 

9,800 
9,700 

S'22 
9,000 

9,800 


9,800 
10,100 
9,700 
9,800 
9,500 

9,300 
8.300 
8.100 
8,000 
6,700 

5,800 
6,600 
6,600 
5,000 
6,500 

6,700 
7,100 
8,100 
8,000 
7,300 

7,700 
8,100 
7,000 
7SO0 
6,600 

7,600 
6^000 
6,900 
6,000 

5,  mo 
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Mtmihfy  Skkarge  of  Cohndo  Siver  at  Yuma,  Ant,  Jar  2921. 
[Dntnagt  um,  mjOOO  iqiiin  iiiflit.1 


Phohtfie  in  Mooa[id4e0t 


Per 

aquare 


Depth  In 
jfiftftiif  on 
dislnaga 


Total  in 
loro-leet. 


Fcbraary. 
MarcH.... 

45?!"::: 

lune , 

Inly 

Angnrt. .  .< 
BtptamlMr. 
OetolMr... 
NovH&lMr. 
m 


18,700 
35,700 
34,600 
25,000 
64,300 
78,300 
00,000 
46,500 
13,300 
00,300 
19,300 
10,100 


3,700 

7,000 

6,100 

15,000 

37,000 

50,300 

87,800 

10,000 

6,800 

7,800 

9,900 

5,600 


8,800 
18,400 
17,400 
30,400 
46,000 
64,300 
60,100 
18,400 

8,900 
28^600 
13,140 

7,000 


0.009 
.059 

.on 

.091 
.300 
.385 
.3» 
.0822 
.040 
.135 
.054 


0.045 
.063 
.089 
.101 
.331 
.818 
.357 
.005 
.045 
.144 
.060 


78,800 


8,700 


34,000 


.109 


1.486 


541,487 

742,610 

1,067,700 

1,313,685 

2,764,960 

8,818,576 

8,063,649 

1,131,968 

580,888 

1,756,786 

728,891 

465,130 


17,889,346 


TRIBUTARY  BASINS. 

NBW  FO&K  BIVB&  BASIN. 

NSW  FORK  lEtlTBR  KEAB  CORA,  WTO. 

Looation.— At  Alezftuder's  ranch  in  sec.  29,  T.  36  N.,  R.  110  W.,  3^  miles  below  the 
outlet  of  New  Fork  Lake  and  10  miles  northwest  of  Cora  poet  office. 

Beeorda  ayaUable.— July  29, 1910,  to  September  30, 1911.  From  May  23  to  August 
31, 1905,  a  station  described  under  the  same  name  was  maintained  12  miles  below 
the  present  site.  The  records  at  the  two  points  are  not  comparable,  as  several 
tributaries  enter  between  and  several  divendons  are  made. 

Draina^  area. — ^Not  measured. 

Ga^.— Vertical  staff;  datum  was  raised  7.12  feet  September  23,  1910;  all  readings 
refer  to  the  present  datum. 

ChaTinal. — ^Data  too  meager  to  determine. 

Diflchaz;^  measurements.— Made  by  wading. 

Bivexaioiia  and  stora^.— The  natural  storage  afforded  by  New  Fork  Lake  and  other 
lakes  in  the  basin  gives  the  New  Fork  a  fairly  uniform  flow.  New  Fork  Lake  will 
probably  be  used  for  storage  in  connection  with  inigation.  Only  one  small  ditch 
takes  out  above  the  station. 

Winter  flow.— Ice  causes  backwater  during  the  winter  months. 

Aeeoracy. — Owing  to  insufficient  data  no  estimates  of  discharge  are  available. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

Diitharge  meanarements  of  New  Fork  River  near  Cora,  Wyo.,  in  1911. 
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StJBFAOB  WATEB  SUPPLY,  l^ll,  PABT  UL. 


Daily  gaffe  height^  in  feet,  of  New  Fork  River  near  Cora,  Wyo.,/or  1911. 


iHy. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Janfl. 

July. 

Aug. 

8^ 

1 

1.7 
1.6 
1.7 
1.0 
2.0 

1.9 
1.7 
1.6 
1.4 
1.4 

1.4 
1.4 
1.3 
1.3 
1.2 

1.2 
1.3 
1.3 
1.2 
1.2 

1.2 
1.2 
1.2 
1.8 
1.2 

1.3 
1.4 
1.4 
1.8 
1.3 
1.4 

1.4 
1.4 
1.3 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 

1.4 
1.4 
1.4 
1.4 

1.8- 
1.8 
1.8 
1.3 
1.3 

1.8 
1.3 
1.8 
1.8 
1.8 

1.3 
1.3 
1.8 

1.3 
1.8 
1.3 
1.2 
1.2 

1.2 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.8 
1.3 
1.3 
1.8 
1.2 

1.8 
1.3 
1.8 
1.8 
1.3 
1.3 

1.3 
1.8 
1.8 
1.3 
1.3 

1.8 
1.8 
1.8 
1.3 
1.8 

1.8 
1.3 
1.3 
1.3 
1.3 

1.8 
1.3 
1.3 
1.3 
1.3 

1.8 
1.3 
1.4 
1.4 

1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.5 
1.6 

1.5 
1.5 
1.5 
1.6 
1.6 

1.6 
1.6 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.9 
1.9 
1.9 
2.0 

2.1 

2.2 

2.35 

2.45 

2.6 

2.5 

2.65 

Z85 

3.05 

3.1 

3.35 
8.4 
3.4 
8.85 
3.26 

3.25 

8.8 

3.26 

8.15 

2.06 

2.86 

2.75 

2.7 

2.7 

2.7 

2L7 
2.6 
2.5 
8.6 
2.56 

2.6 
2.6 
2.7 
2.6 
2.5 

2.46 

2.4 

2.35 

2.3 

2lS 

2.3 
2.3 
2.3 
2.8 
Z25 

2.2 
2.2 

2.16 

8.1 

2.1 

2.06 
2.0 
2L0 

1.06 
1.0 
1.9 

1.9 
1.9 
1.85 
1.8 
1.8 

1.8 
1.76 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
L7 

1.7 
1.7 
1.7 
1.6 
1.6 

1.6 
1.6 
1.6 
1.5 
1.6 

1.5 
1.6 
1.6 
1.5 
1.5 
1.4 

1.4 

a 

L4 

8 

1.4 

4 

1.4 

5 

L4 

6 : 

1.4 

7 

1.4 

8 

L4 

9 

1.4 

10 

L4 

11 

1.4 

12 

L4 

13 

1.4 

14 

1.4 

16 

L4 

16 

1.4 

17 

1.4 

18 

1.4 

19 

1.4 

90 

L4 

21 

1.3 

22 

1.3 

23 

L3 

24 

1.3 

26 

1.3 

26 

1.3 

27 

1.3 

28 

1.3 

S;:;;::::::     :::::::::::: 

1.4 

80 

1.4 

81 

N0TB.--Fram  Jan.  1  to  Apr.  10  gage  hflldits  wera  allMtod  by  Im;  avwasB  thio^^ 
fMt;  In  February,  1.2  feet;  £  March,  O.0foot;  from  Apr.  1  to  10,  a6  tooL 

PINE   CBEEK  NEAB  PINEDALE,  WYO. 

Xiocation.— At  an  old  Indian  ford  in  sec.  22,  T.  34  N.,  R.  109  W.,  one-third  mile  below 
the  outlet  of  Fremont  Lake  and  ^  miles  north  of  Pinedale  post  office. 

Becords  avaJlable.^July  22,  1910,  to  December  16,  1911.  From  April  2,  1905,  to 
October  31,  1906,  a  station  described  under  the  same  name  was  maintained  one- 
half  mile  below  the  present  station.  The  records  at  the  two  points  are  not  com- 
parable, as  two  ditches  divert  water  between  the  two. 

Drainage  area. — 130  square  miles  (measured  from  Land  Office  map). 

Oage.— Chain  gage;  datum  was  raised  0.63  foot  September  20, 1910;  all  readings  have 
been  referred  to  the  present  datum. 

Channel. — ^Apparently  permanent. 

I>i8charge  zneaaureznentB. — ^Made  from  car  and  cable  during  high  water  and  by 
wading  during  ordinary  stages. 

Storage.— The  natural  storage  afforded  by  Fremont  Lake  gives  Pine  Creek  a  fairly 
uniform  flow. 

DiversionB.— Prior  to  July  1,  1912,  there  were  adjudicated  diversions  of  77  second- 
feet  from  Pine  Creek.    One  ditch  takes  water  above  the  station. 

Accuracy.— On  account  of  the  scattering  gage  heights  the  records  can  not  be  con- 
sidered better  than  fair. 

Winter  flow. — ^Ice  causes  backwater  at  the  station,  and  the  records  are  discontinTied 
during  the  winter  months. 

Cooperation.— Station  maintained  in  cooperation  with  the  United  States  Fomt 
Service. 
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NEW  FOBK  BIVBB  BA8IN.  27 

DiMtkarge  fneaturements  of  Pine  Creek  near  PinedaU^  Wyo.^  in  1911, 


Date. 

Hydrographor. 

Oage 
hei^t. 

Dis- 
ofaarge. 

Date. 

Hydrographor. 

hflS^t. 

Dfti- 
oharge. 

Apr.  23 

May  22 

22 

O.K.  Belknap 

Wimxnflrand  Belknap. 
O   IE-  R^IWMp. . 

Ful, 
1.60 
2.00 
2.00 

99.3 
96.0 

June  26 
Joly  20 

O.  E.  BenDBap. 

BeDQDapaodHaU. 

Fut. 
4.40 
2.70 

1,470 
372 

Daily  gage  height,  in  feet,  of  Pine  Creek  near  PineddU,  Wyo.,for  1911. 
[Geo.  E.  Belknap,  obeerver.] 


Day. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.7 
1.6 
1.6 

1.6 

2 

2.0 

3 

1.8 

4 

1.66 
1.7 

1.7 

.1.7 
1.7 

6 

8.8 

2.4 

1.0 

1.7 

6 

1.7 

7 

2.7 
2.7 

1.8 

1.7 

8 

2.4 

9 

1.8 

10 

"'i.T' 

2.9 

8.0 

3.15 

8.4 

8.6 

3.8 

4.0 
4.8 
4.4 
4.5 

1.75 

11 

1.7 

12 

1.6 

13 

1.0 

14 

1.6 

15 

1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.7 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

8.7 

16 

2.1 
2.1 

1.7 

""i.V 

1.8 
1.8 

1.0 

17 

18 

19 

20 

21 

1.9 
2.0 
2.0 

1.8 

22 , 

23 

1.7 

""i.*8' 

1.8 

24 

4.6 

8.6 

2.1 

25 

26 

*"*2.'3" 

4.4 

4.2 
4.1 

27 

28 

29 

30 

4.6 

""3.'6' 

2.0 

1.7 

1.8 

1.8 

31 

1 

Non.— Nov.  16  to  Deo.  81  gage  readings  affected  by  lee. 

Daily  discharge,  in  iecond-feet,  of  Pine  Creek  near  Pinedale,  Wyo.,for  1911. 


Day. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

29 
29 
29 
29 
29 

29 

29 
29 
29 

29 

42 
29 
29 
29 

29 

29 

32 
84 
86 
42 

42 
42 
42 
45 
48 

51 
54 
56 
58 
61 

266 
286 
804 
823 
843 

861 
380 
880 
432 

485 

540 
630 
785 
915 
1,040 

1,150 
1  130 
1,100 
1,070 

iImo 

1,000 
1030 
1,020 
1020 

iloio 

1,000 
906 
992 

986 
960 

778 
641 
504 
367 
230 

280 
230 
230 
217 
204 

191 
178 
164 
150 
136 

97- 
97 
90 
88 
76 

72 
68 
63 
58 
•56 

54 
52 
50 
48 
45 

45 
48 
50 
52 
54 

66 
58 
61 
64 
67 

70 
73 
76 
72 
68 

2 

3 

4 

5 

42 

6 

7 

8 

0 

10 

11 

42 

12 

13 

14 

15 
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28  SUBFACB  WATEB  STTFPLT,  1911,  PABT  IX. 

Daily  ditcharge,  in  tecond-feet,  of  Fvnjt  Creek Tucer  PinediaU,Wyo.,for  J911—CciBt± 


Day. 

Apr. 

May. 

Jima. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

16 

29 
29 
29 

29 
29 

42 
29 
29 
29 
29 

29 
29 
29 
29 
29 

64 
67 
70 
•   72 
74 

76 
97 
97 
115 
133 

151 
170 
188 
208 
228 
247 

1,180 
1400 
1  480 
1  550 
1,660 

1,580 
1600 
1,610 
1,020 
1,660 

1,480 
i;S20 
1,260 
1,120 
1,180 

97S 
966 
969 
962 
945 

038 
931 
923 
915 

915 

915 
915 
915 
915 
915 
915 

123 
123 
123 
123 
123 

123 
123 
123 
123 
119 

115 
111 
107 
102 
97 
97 

42 
42 
42 
42 
42 

42 
42 
42 
42 
42 

42 
42 
42 
42 
42 

83 
58 
68 
68 
58 

58 
58 
58 

58 
58 

17 

18 

19   

ao 

21 

22 

23 

24 

25 

26 

58  

27   

68 

28 

68  

29  

58  ..  . 

80 

58  

81 

58  --- 

Non.— Dally  dlnharn  deteRuiiied  from  a  frUrly  well-d«fliied  lating  carve.    DlKhaics  intapolatod  ior 
days  for  which  gage  heights  are  mJsslxig. 

Monthly  dUcharge  of  Tint  Creek  near  Pinedale,  Wyo.jfor  1911, 


Month. 


Disohaxge  in  aecood-feet. 


Ron-aff 
(total  In 
acr»-lBet). 


lacy. 


7ane.. 
July. 


Septembflr. 
October — 
November.. 


42 

247 

1,020 

1,150 

778 

97 

76 


29 


915 
97 
42 
46 


29.9 
88.0 

966 

983 

203 
54.6 
59.6 
a  40.0 


1,780 

5,ao 

57,400 
60,400 
12,500 
3,250 
3,060 
2,380 


The  period. 


147,0 


BIG  SANDY  OBBEK  BASIN. 


Bia  SANDY   GREEK  NEAR  BIO  SANDY,  WYO. 

Location.— At  Leckie'a  ranch,  in  sec.  18,  T.  30  N.,  R.  104  W.,  about  4  mike  < 
Big  Sandy  poet  office,  Wyo.;  below  all  mountain  tributaries. 

Becords  available.— July  26, 1910,  to  August  31, 1911. 

Drainage  area. — Not  measured. 

Oage.— Chain  gage  installed  September  27,  1910.  All  data  for  1910  derived  from 
readings  on  a  staff  gage  referred  to  a  different  datum. 

Channel. — ^Apparently  permanent. 

Discharge  meaaurexnente.— Made  from  car  and  cable  during  high  water  and  by 
wading  at  ordinary  stages. 

DiverBiona  and  storage.— The  Eden  Irrigation  Co.,  which  has  a  project  in  T.  26  N., 
R.  105  W. ,  is  building  a  reservoir  at  the  present  gaging  station  site.  Prior  to  July 
1,  1912,  there  were  adjudicated  diversions  from  Big  Sandy  River  of  37  second- 
feet.    It  is  not  known  what  portion  of  this  is  above  the  station. 

Aoouxai^.— Owing  to  the  meager  data  the  records  can  not  be  conaidered  better  than 
&dr. 

Cooperation.— Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 
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BIG  SANDT  CBEEK  BASIN.  29 

DiK^uurge  meaturemmU  of  Big  Sandy  Creek  near  Big  Sandy,  Wyo.,  in  1911. 


IHKto. 

Hydrognpher. 

bBi^t. 

CbViB. 

•^',1 

ffohmf^i  ttnd  WinnMr   . . 

Wttim 

e.2i 
e.08 

5.20 

Sec-ft, 
154 

do 

14S 

Ancr.    4 

W.  T.  f^m^hi 

61 

Zhtiiy  gage  height,  in/eet,  and  diKhargeAn  Hoond-feet,  of  Big  Sandy  Creek  near  Big  Sandy^ 

Wyo.,  far  1911, 


[Urs.  Annie  Leckie,  observer.] 


D*y. 


Hay. 


DiB- 
diargB. 


June. 


Oaoe 
heii^t. 


Dto- 
diarge. 


July. 


Gaee 
hei^t. 


chargB. 


August. 


Dto- 
chargB. 


1 

a 

5.46 

3 

6.6 

4 

5 

6.0 

6 

6.8 

7 

6.0 

8 

6.0 

9     

10 

6.1 

11 

12 

13 

6.4 

14 

15     

6.5 

16     

6.5 

17 

6.35 

18 

6.25 

19 

6.3 

20 

6.0 

21 

6.2 

22 

6.2 

23 

6.35 

24 

6.4 

25 

6.7 

26            ♦. 

6.7 

27 

6.5 

28 

6.4 

29 

6.5 

ao 

6.7 

31 

6.7 

82 
82 
80 
110 
138 

U3 
138 
138 
138 
143 

154 

164 
175 
180 
186 

186 
170 
158 
164 
133 

153 
153 
170 
175 
308 

a06 

186 
175 
186 
308 
208 


6.7 
6.8 
6.0 
7.2 
7.3 

7.4 
7.6 
7.5 
7.6 
7.9 

7.9 
8.3 
8.1 
7.9 


8.3 
8.2 


7.4 
7.4 

7.6 
7.4 
7.3 
7.0 
7.0 


6.8 
6.8 
6.8 
6.8 


206 
219 
280 
264 
276 

388 

813 
300 
312 
848 

848 
896 
372 
848 
373 

396 
384 
336 
288 


312 
288 
276 
241 
241 


219 
219 
219 
219 


7.0 

6.6 

6.5 

6.55 

6.9 

6.56 


6.6 


6.3 


6.2 

6.2 
6.0 
6.0 
6.0 
6.0 

5.9 

5.8 

5.8 

5.75 

5.7 

5.6 

5.6 

5.45 

5.4 

5.35 

5.3 


241 
197 
186 
192 


192 
194 
197 
191 
186 

178 
171 
164 
158 
153 


133 
133 
133 
133 

123 
113 
113 
106 
104 

05 
95 
82 
77 
.  72 


5.3 
5.25 
5.2 
5.2 


5.4 
5.35 
5.2 
5.2 
5.3 

5.2 
5.2 
5.2 
5.2 
5.2 

5.2 
5.3 
5.3 
5.3 
5.2 

5.2 
5.1 
5.1 
5.1 
5.1 


68 
64 
60 
60 
68 

77 
73 
60 
60 
60 

60 
60 
60 
60 
60 

60 
68 

68 
68 
60 

60 


53 


5.1 
5.1 
5.1 
5.1 


NcKB.—Daily  diKbarge  detBrmtaied  from  a  poorly  defined  rating  curve.    Discbarge  interpolated  for  days 
lor  whibb  gage  lieigbts  are  missing. 

Monthly  digt^arge  of  Big  Sandy  Creek  near  Big  Sandy,  Wyo.,for  1911. 


Ifontb. 


Discbarge  in  seoond-feet. 


Vft-ritntim.  Minimum.     Mean. 


Run-off 
(total  in 
acre-ftet). 


ACCQ- 

racy. 


May... 

June... 
July... 
August 


208 
396 
241 
77 


82 
208 


52 


168 
292 
147 
50.8 


10,300 
17,400 
9,040 
8,680 
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SUBFACB  WATEE  SUPPLY,  1911,  PABT  IZ. 
BIO  BANDY  OBEEK  NEAB  EDEN,  WYO. 


Location.— At  Poeton's  nnch,  above  point  of  diversion  for  the  Eden  canal,  in  T.  28  N., 
R.  106  W.,  near  Eden,  Wyo. 

Beoordft  available.— April  28  to  October  7, 1911. 

Draizia^  area. — ^Not  measured. 

Chaimel. — Shifting. 

Diaoharge  meaauremenlta.'-Made  from  wagon  bridge. 

DiyexBiona. — ^Prior  to  July  1,  1912,  there  were  adjudicated  diversions  of  37  second- 
feet  from  Big  Sandy  River. 

Aocoracy.— Results  are  &irly  accurate. 

Cooperation. — Station  maintained  in  cooperation  with  the  Eden  Irrigation  &  Land 
Co. 

JHuharffe  meoBuremenU  of  Big  Sandy  Creek  near  Eden,  Wyo.,  in  1912. 


T)ftto. 

H7dxx>grapher. 

hB^t 

Apr.  38 
Jime  21 

W.  E.  RdtMrtaon 

LOS 
4.33 
X33 

^^«) 

do 

588 

July    7 

do 

ssa 

Daily  gage  height,  in  feet,  of  Big  Sandy  Creek  near  Eden,  Wyo,,  for  1911. 
[W.  E.  Robertson,  obsenrer.] 


Day. 

Apr. 

May. 

JOllAL 

July. 

Aug. 

Sept. 

Oct 

1 

1.0 

.0 

1.0 

1,1 

1.0 

1.0 
1.6 
1.6 
1.0 

1.7 

1.7 
2.0 
2.1 
2.0 
2.1 

2.3 
2.3 
2.2 
1.8 
1.7 

1.7 
1.0 
2.0 
2.6 
2.6 

2.4 
2.1 
2.2 
2.1 
2.0 
2.6 

2.9 
3.0 
8.1 
8.4 
3.7 

3.8 
3.0 
4.0 
4.0 
3.3 

3.2 
4.0 
4.3 
5.0 
6.1 

5.4 
4.6 

4.33 
........ 

4.2 
4.1 

4.0 
4.0 
3.8 
3.7 
3.9 

3.9 
2.6 
2.4 
2.6 
2.8 

2.4 
2.33 
2.4 
2.4 
2.1 

2.0 
1.8 
1.8 
1.8 

1.8 

1.7 
1.6 
1.8 
1.7 
1.6 

1.6 
1.6 
1.4 
1.4 
1.4 

1.6 
1.6 
1.4 
1.4 
1.8 
1.8 

1.3 
1.3 
1.3 
1.2 
1.1 

1,2 
1.2 
1.2 
1.1 
1.1 

1.0 
1.0 
•1.0 
1.0 
1.0 

1,0 
1.0 
1,0 
1.0 
1.0 

.9 

.0 

1.0 

.9 

.9 

.9 
.9 
.0 

:2 

.8 

0.8 
.8 

1.0 
1.0 

lio 

1.1 

2 

1.4 

8 

L5 

4 

L5 

5 

1.5 

a 

1.4 

7 

L4 

8 

9 

10 

u 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

23 

23 

24 

26 

1.0 
1.0 
1.1 
1.1 

20 

27 

28 

1.03 
1.0 
1.0 

29 

80 

31 
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BIO  BANDY  OBEEK  BASEK,  81 

DqSi^  discharge,  in  mcond/eetf  of  Big  Sandy  Creek  near  Eden,  Wyo,,for  1911. 


D^y. 

Apr. 

May. 

JtllM. 

July. 

Aug. 

Bept 

Oct 

1 

41 

27 
41 

41 

134 
118 
118 
134 
150 

130 
198 
314 
198 
314 

346 
340 
230 
166 
150 

150 
182 
198 
273 
294 

363 
214 
230 
214 
198 
294 

342 
858 
874 
434 
475 

493 
510 
638 
628 
407 

890 
638 
582 

725 
748 

818 
640 
639 
615 
601 

687 
576 
564 
664 
546 

628 
528 
492 
475 
510 

510 
278 
963 
278 
346 

962 
251 
363 
363 
214 

198 
166 
166 
166 
166 

150 
134 
166 
150 
134 

134 
118 
103 
102 
103 

118 
118 
103 
103 
86 
86 

86 
86 
86 
71 
56 

71 
71 
71 
56 
56 

41 
41 
41 
41 
41 

41 
41 
41 
41 
41 

27 
27 
41 
27 
27 

27 
27 
27 
27 
13 
13 

13 

13 
13 
S7 
27 

27 
27 
41 
41 
27 

«7 
41 
87 
27 
87 

37 
27 
27 
27 
87 

13 
13 
27 
27 
27 

27 
41 
41 
56 
66 

60 

3 

103 

3 

118 

4 

118 

5 

118 

6 

lOB 

7 

108 

8 

9 

10 

U 

12 

13 

14 

15 

16 

17 

18 

19 

X) 

a 

23 

23 

34 

35 

36 

27 

38 

4.1 
41 
41 

39 

30 

31 

NoTB.— Da0y  dteoharin  detflrmbud  from  a  fairly  well  defined  rttiiig  curve;  diecfaarge  InteqiwUted  for 
day*  lor  wld^  gag*  iMights  are  mJasiiig. 

ManOdy  dutharge  of  Big  Sandy  Creek  near  Eden,  Wyo.,for  1911. 


Manth. 


Discbaige  in  seoand-iwt. 


l/f^Tim^m,    irfntmnm.       Mean. 


Run-off 
(totalln 
aoe-lBet). 


Aoeu- 
ncj. 


Aprfl  (28-30). 


June. 

Jnly 

Angost 

September.... 
October  (1-7). 


45 
294 
818 
510 
86 
56 
118 


41 
27 
343 
86 
13 
13 
56 


43.3 

174 

536 

180 
45.3 
28.9 

102 


10,700 
31,900 
11,100 
2,790 
1,730 
1,430 


The  period. 


59,900 


DUTCJH  JOE   CBEEK  NEAB  BIO  SANDY,    WTO. 

Locaticm. — ^Hall  a  mile  west  of  Dutch  Joe  iBDger  station,  in  sec.  4,  T.  30  N.,  R.  104 
W.,  2  miles  above  the  junction  of  Dutch  Joe  Creek  with  Squaw  Greek;  no  tribu- 
taries below  the  station. 

Becords  aTailable.— May  17  to  November  6,  1911. 

Diaiiiage  area. — ^17  square  miles  (measured  from  Forest  Service  atlas). 

Gki^.— Vertical  staff. 

ChaxmeL — ^Data  too  meager  to  determine. 

Diachar^  meaaurementa.— Made  from  bridge  during  high  water  and  by  wading 
at  ordinary  stages. 
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SUBFACE  WATEB  SUPPLY,  IWl,  PABT  IX. 


Divexaloiiui. — No  water  u  diverted  above  the  station.    Prior  to  July  1, 1912,  tliefe  via 

an  adjudicated  diversion  of  2  second-feet  below. 
Winter  flow.— Ice  causes  backwater  at  the  station,  and  the  records  are  discontinued 

during  the  winter  months. 
Accuracy. — As  the  station  has  not  yet  been  completely  rated  estimates  of  disduuge 

can  not  be  presented. 
Ck>operation. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 


Discharge  measurements  ofDtUch  Joe  Creek  near  Big  Sandys  Wyo,,/or  1911. 


Date. 

Hydiognplier. 

bei^t. 

lUy  17 

«.  M.  Wfmmw.            .  .,. 

FeeL 
0.90 
.80 

^-^tr 

18 

do 

217 

Aug.    1 

W.T.  flchm^M .,   

ILS 

Daily  gage  height^  in  feet,  of  Dutch  Joe  Creek  near  Big  Sandy,  Wyo.,for  1911. 
[W.  O.  Scbmehl,  obavrer.] 


Day. 

May. 

June. 

July. 

Aug. 

Sept, 

Oct. 

Not. 

1 

1.85 
1.85 
L82 
1.60 
1.56 

1.90 
2.05 
2.00 
1.60 
1.50 

1.80 
2.35 
2.60 
2.25 
2.30 

2.80 
2.30 
1.80 
1.60 
1.75 

2.60 
1.60 
1.60 
1.60 
1.45 

1.45 
1.35 
1.35 
1.30 
1.40 

1.35 
1.10 
1.00 
1.00 
1.20 

1.00 
1.00 
1.10 
.90 
.90 

.85 
.88 

.80 
.80 

.84 

.90 
.80 
.80 
.85 
.80 

.80 
.80 
.75 
.75 
.73 

.75 
.70 
.70 
.70 
.65 
.60 

afio 

.59 
.55 
.55 
.55 

.50 
.50 
.50 
.50 
.48 

.50 
.48 
.50 
.45 
.44 

.42 

.40 
.40 
.40 
.30 

.87 
.32 
.30 
.30 
.30 

.30 
.29 

.30 
.30 
.30 
.30 

a28 
.25 
.30 
.30 
.40 

.50 
.49 
.40 
.40 
.40 

.a 

:S 

.55 
.55 

.60 

0i40 

2 

.35 

3 

.31 

4 

.30 

6 

.35 

6 

.34 

7 

8 

0 

10 

11 

12 

13 

.40 
.90 
.40 

.40 
.38 
.35 
.36 
.36 

.85 
.40 
.41 
.40 
.45 

.00 
.52 
.60 
.50 

.30 
.30 
.80 

.40 
.40 
.37 
.43 
.48 

.58 

14 

16 

16 

17 

0.90 
.80 
.78 
.71 

.04 
.84 
.95 
.98 
1.10 

1.14 
1.00 
.95 
.88 
.96 
1.20 

18 

19 

ao ."" 

21 

22 .*!.*  

23 '....'.'." 

24 ■ 

.46 

25 :;:: 

20 

.45 

.40 

27 

28 .■.'.■.*;:'" 

29 

.61 

30 

31 

.35 

NoTB.—Qage  heights  Oct.  31  to  Nov.  6  affected  by  ice. 
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SQUAW  CREEK  NEAB  BIG  SANDY,  WYO. 

Location. — ^At  Dutch  Joe  ranger  station,  I  mile  above  the  mouth  of  Dutch  Joe  Creek 
and  1)  miles  above  the  junction  of  Squaw  Creek  and  Big  Sandy  River. 

Becords  available.— May  17  to  November  8,  1911. 

Drainag^e  area. — ^Not  measured. 

Gage. — Vertical  staff. 

Chamiel.— Apparently  permanent  although  the  data  are  not  conclusive. 

Diachar^  meaaurements. — ^Made  from  footbridge  during  high  water  and  by  wad- 
ing at  ordinary  stages. 

Diveimioiia. — ^No  water  is  diverted  above  the  station. 

Winter  flow. — Ice  causes  backwater,  and  the  records  are  discontinued  during  the 
winter  months. 

Accuracy.— Owing  to  meager  data  the  results  can  not  be  considered  better  than  fair. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

Discharge  measuremenU  of  Squaw  Creek  near  Big  Sandys  Wyo.,  in  1911. 


Date. 

Uydrognpher. 

OBge 
beigbt. 

DlB- 

ohargB. 

Uay  17 

19 

fl<rfiTi*^M  mkI  wi^iv***  ,        

Feet, 

0.70 
.60 
.34 

""iit^ 

..do 

80.1 

Aug.    9 

W.  T.  Bchm^h^   .      ,      _ 

12.5 

Daily  gage  height,  in  feet,  of  Squaw  Creek  near  Big  Sandy,  Wyo.,fcr  1911. 
[W.  T.  Sohmehl,  obsmrer.] 


Day. 

itoy. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

0.05 

0.15 

2..                

aao 

3 

.06 

4..                

aw 

.06 
.90 

.30 

5 

f) 

a26 

0.60 
.60 
.80 

8 

'•:24' 

.25 

.16 

.30 
.28 

.10 

9..                         

10 

.88 

11 

12.                       

1.00 

13 

.75 

14..                  •     

.85 

15 

.10 

16 

1.20 

1.00 
.98 
.05 

1.00 

.10 
.11 

17 

a  70 

.65 
.58 

.45 

.15 

.06 

18 

19.                             

....... 

.13 

» 

21...                

.74 
.80 
.75 
.73 

.10 
.10 

.05 

22 

23 

.94 

.40 

.10 

24                             

.10 
.17 

25 

.80 

.80 
.78 
.78 
.75 

26..                         

.10 

27                                               

.73 
.75 

.35 

28..                            

29 

30 

.78 
.80 

31 

1 

1 

Note.— Toe  premnt  from  Oct.  16  to  Nov.  8. 
81740_^gp  309—14 3 
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34  SURFACE  WATEB  SUPPLY,   1911,  PART  IX. 

Daily  diMduxrge^  in  Hccmd-feei^  of  Squaw  Creek  near  Big  Sandys  Wyo.,/or  1911. 


Day. 

May. 

June. 

July. 

Aug. 

S«pt. 

u.. 

1 

54 
57 
00 
63 
60 

63 
63 
62 
62 
61 

68 
75 
66 

57 
79 

101 
75 
73 
69 
75 

72 
70 
68 
60 
51 

51 
49 
49 
46 
44 

42 
40 
38 
36 

34 

32 
31 
31 
51 
50 

48 
47 
46 
40 
34 

28 
21 
21 
21 
21 

20 
19 
18 
18 
17 

16 
16 
16 
15 
15 
14 

14 
14 
14 
14 
14 

V 
13 

12 
12 
12 

12 
12 
11 
11 
10 

10 
10 
10 
10 
10 

8 

8 

8L2 

8.5 

&8 

9.2 
0.6 

10 

10 
9 

9 
9 
9 
9 
9 

8.6 
8.2 
8.3 
&.1 
8. 

8 
8 
9 
9 
10 

10 
10 
10 
11 
11 

11 

2 

12 

3 

13 

4 

12 

6 

12 

6 

12 

7 

n 

8 

14 

9 i  .  . 

13 

10 

11 

12 .       . 

13 

14 

15 

16 

17 

40 
36 
30 
37 

44 

51 
46 
43 
43 

43 
43 
46 
48 
49 
51 

18 

19 

20 ^ 

21 

22 ... 

23 

24 

26 

26 

27 

28 

29 

30 

31 

Note.— Daily  discharge  datarrained  from  a  poorly  defined  rating  curve.    DIacharBo  Interpolated  for 
days  for  which  gage  heights  are  nUssing. 

Monthly  discharge  of  Squaw  Creek  near  Big  Sandy,  Wyo.,/or  1911. 


Month. 

DiMhaige  in  seoond-feet. 

Ron-oil 

Aocn- 

Maximum. 

Minimum. 

Mean. 

(total  In     --__ 
acre-tect).   '*^' 

Mayl7-3l 

43.3 
63.7 
28.0 
10.7 
9.05 
12.3 

1,290     C. 

June 

101 
51 
14 
10 
14 

44 

14 
8 
8 

3,790 

1,780 

«S8 

539 

219 

r 

July 

r 

August 

r 

September !.!.!.*!!."!!! 

r 

October  1-9 

r 

The  period 

8,280 

LITTLE  SANDY  CREEK  NEAR  EDEN,  WYO. 

Looation.— At  the  highway  bridge  about  one-fourth  mile  above  the  mouth  of  the 

stream,  in  eec.  34,  T.  25  N.,  R.  106  W.,  near  Eden,  Wyo. 
Records  available.— April  25  to  October  31,  I9I1. 
Channel.— Slightly  shifting  from  year  to  year. 
Diverriona.— Prior  to  July  1,  1912,  there  were  adjudicated  diveraiona  of  63  Becond- 

feet  from  the  Little  Sandy. 
Accuracy. — Fair. 
Cooperation.— Station  maintained  in  cooperation  with  Eden  Irrigation  A  Land  Co., 

by  which  the  field  data  were  furnished. 
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DMuxrge  meastirements  of  Little  Sandy  Creek  near  Eden,  Wyo.,  in  1911, 


Date. 

Hydrogrepbor. 

hei^. 

Dto- 
charge. 

Date. 

Hydrographer. 

hei^. 

Dto. 
charge. 

Apr.  26 
yuHj  10 

29 
June    7 

10 

W.E.Robertson 

-...do 

do 

do 

do 

FteL 
0.80 
1.16 
1.18 
1.49 
1.86 

16.9 
44.2 
40.7 
00.7 
110 

June  IS 

July    3 

29 

Aug.    6 

W.  E.  Robertson 

do 

do 

do 

2.30 

1.63 

.98 

.67 

Sec'ft, 
104 
02.4 
33.0 
11.8 

Daily  gage  ?ieightf  in  feet,  of  Little  Sandy  Creek  near  Eden,  Wyo.j/or  1911, 
[W.  E.  Robertson,  observer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

0.9 
.9 
.9 
.9 
.9 

.9 

.9 
1.0 
1.1 
1.16 

1.2 

1.12 

1.0 

1.0 
1.1 
1.1 
1.2 
1.3 

1.86 
1.49 
1.7 

"i.'M 

2.0 

1.8 

1.7 
1.6 
1.63 

"i.*6  " 
1.6 
1.6 
1.6 

1.4 
1.4 
1.3 

0.8 
.7 
.7 
.7 
.67 

.7 
.7 
.7 
.6 
.6 

.6 
.6 
.4 

0.2 
.2 
.2 
.2 
.2 

.2 
.2 
.2 
.2 
.2 

.2 
.3 
.4 

.3 
.3 

.3 
.3 
.2 
.2 
.2 

.2 
.2 
.2 
.2 
.2 

.3 
.3 
.3 
.2 
.8 

0.4 

2 

3 

.6 

4     

.6 

5 

.6 

6 

.6 

7 

8 

,7 

9        

.66 

10 

11               

.7 

12..     

.7 

13 

.7 

14 

.66 

15 

1.1 

1.1 

1.2 

1.2 

1.07 

1.06 

1.0 

2.2 
2.2 
2.8 
2.3 
2.1 

■  "i'i  ■ 

2.4 
2.4 
2.1 

2.1 
1.9 
1.8 
1.7 

1.2 

"\.2" 
1.2 
1.1 
1.1 

1.2 
1.2 
1.2 
1.1 
1.1 

1.1 

"i.o  ■ 

.98 
.9 
.8 

.6 
.4 

.3 
.3 
.8 
.8 
.3 

.3 
.3 
.3 
.2 
.2 
.2 

16 

.6 

17 

18 

.7 

19                           

.7 

20 

21 

.6 

22                             

.6 

23 

.9 
.86 
1.0 

"i.'i' 

1.25 
1.18 

24 

.6 

25 

0.8 

.8 
.8 
.8 
.86 

.7 

26 

27                             

28 

29 

30 

31 

1.1 

Daily  ducharge,  in  second-feet,  of  Little  Sandy  Creek  near  Eden,  Wyo.yfor  1911. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

23 
23 
23 
23 
23 

23 
23 
30 
42 
46 

61 
44 
34 
38 
42 

34 
38 
38 
46 
64 

68 
71 
96 
106 
116 

136 
108 
125 
142 
160 

101 
89 
03 
89 
86 

81 

78 
78 
89 
78 

69 
60 
60 
56 
61 

20 
13 
13 
13 
12 

13 
13 
13 
6 
0 

6 
7 
4 
6 
6 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
2 

4 
2 
2 

4 

2                                 

6 

3 

6 

4 : 

6 

5 

6 

6 

9 

7 

11 

8 

13 

9 

11 

10 

12 

11 

13 

12 

13 

13 

13 

14 

11 

15 

10 
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Daily  dUcharge,  in  ucond-feet,  o/LittU  Scmdy  Creek  near  Eden,  Wyo.,for  IW/— Oontd. 


Day. 

Apr. 

May. 

Jnne. 

July. 

Aug. 

Sept 

Oct 

16 

42 
61 
51 
40 
38 

34 

ao 

27 
23 
34 

47 
60 
66 
44 

41 
38 

177 
177 
194 
194 
160 

177 
194 
213 
213 
160 

160 
127 
116 
101 
101 

51 
51 
51 
42 
42 

61 
51 
51 
42 
42 

42 
38 
34 

32 

27 
20 

4 
4 
3 
3 
2 

2 
2 
2 
2 
2 

2 
2 
2 

0 
0 
0 

2 
2 

2 

9 

17 

11 

18 

13 

19 

U 

20..         

10 

21 

6 

22 

6 

23 

8 

24 

9 

25 

10 

16 
16 
16 
19 
21 

u 

26 

12 

27 

11 

28 

10 

29  

i 

ao 

9 

31 

8 

Note.— Dafly  diseharaB  determined  from  a  (airly  well-defined  rating  carve.    DiKliaige  interpolated  for 
days  for  wliich  gage  heists  are  mlasing. 


Monthly  discharge  of  lAule  Sandy  Creek  near  Eden,  Wyo.^for  1911. 


Month. 


DiachargB  in  seoond-feet. 


itCftTitmim.  Minimum.     Mean. 


Rmi-off 
(total  in 
acre-feet). 


.^oca- 


April  26-30. 


iCay. 
June. 

July 

August 

September.. 
October 


21 

60 
213 
101 

20 
4 

13 


The  period. 


17.3 
36.0 
126 
50.1 
6.07 
.73 
0.68 


206 
2,270 
7,500 
3,630 

367 
43 

506 


14,600 


BBAVER  CBSEK  BASIN. 

BEAVER   CREEK  NEAR  LADORE,  COLO. 

Location. — ^At  Myers  ranch,  about  16  miles  from  Ladore,  Colo. 

Records  available.— April  24,  1910,  to  November  30,  1911. 

Drainage  area. — 27  square  miles  (State  engineer's  report). 

Qage. — Vertical  staff. 

Channel. — ^Apparently  shifting. 

Discharge  measurenxents. — Made   by   wading.    High-water   measurements  are 

made  by  the  slope  method. 
Winter  flow. — Ice  causes  backwater  and  the  records  are  discontinued  during  the 

winter  months. 
Diversions. — ^Water  is  diverted  for  irrigation  above  the  station. 
Cooperation. — Station  maintained  by  the  State  engineer,  who  furnishes  the  recorda 

complete  for  publication. 

The  followkig  discharge  measurement  was  made  by  G.  L.  Ghatfield: 
June  2,  1911:  Gage  height,  0.30  foot;  discharge,  0.25  second-foot. 
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Daily  gage  keighty  infeet^  o/Btaver  Creek  near  Ladore,  Coh.ffor  1911. 
[F.  F.  Myora,  obferror.] 


87 


Day. 

Apr. 

May. 

June. 

July. 

Sept 

Oct 

Nov. 

1 

a7 

1.0 
2.6 
2.5S 
2.66 

1.05 
1.2 
1.2 
1.2 
1.25 

1.05 
1.05 
.85 
.76 
.66 

.8 
1.0 
1.0 
1.0 

.8 

.8 
1.0 
1.0 
1.0 
1.0 

.0 

.8 
.7 
.7 
.7 

a7 

as 

.3 
.3 
.3 
.3 

.3 
.3 
.3 
.2 
.16 

.26 

.3 

.3 

.3 

.8 

.3 
.3 
.3 
.3 
.8 

.8 
.3 
.3 
.3 
.3 

.2 
.2 
.1 
.1 
.1 

ai 

.1 
.1 
.1 
.06 

.1 

.1 

.2 

.15 

.1 

.1 

.1 

.05 

.05 

.06 

0.1 
.2 

!36 

.4 
^4 

a5 

.76 

a6 

2 

3 

4 

5 

6 

8 

9                                                               , 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

NoTK.— Ga^  heights  affected  by  ice  Dee.  6  to  31. 

DaiUf  disdutrge,  in  eecond-feet,  of  Beaver  Creek  near  Ladorey  Colo.,  for  1911. 


Day. 

Apr. 

May. 

June. 

July. 

Sept 

Oct. 

Nov. 

2.3 
43 
110 
104 

117 

46 
13 
13 
13 
14.6 

0 

0 

4.6 

3 

1.8 

3.7 
7.5 
7.6 
7.6 
3.7 

8.7 
7.6 
7.6 
7.6 
7.6 

6.4 
8.7 
S.8 
S.S 
S.8 

2.3 
2.3 
2.3 
2.3 
2.3 

2.3 
2.3 
1.2 

0.3 
.3 
.3 
.3 
.3 

.3 
.3 
.2 
.2 
.2 

.2 
.2 
.3 
.3 

:: 

.3 
.3 
.3 
.3 

.3 
.8 
.3 

:l 

.2 
.3 

i 

.2 

0.2 
.2 
.2 

:? 

.3 

•1 

.2 
.2 

.2 
.2 
.1 
.1 
.1 

a2 

.2 
.2 

0.7 
.7 
.7 
1.2 
2.3 

3.0 
2.3 
2.3 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.3 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.3 
1.2 
1.2 

1.3 

1.8 

1.3 

1.2 

1.2 

1.3 

1.3 

1.3 

1.3 

10 

1.3 

11 

2.3 

12 

3.3 

13 

2.3 

14 

2.3 

15 

2.3 

16 

2.3 

17 

2.3 

18 

2.3 

19 

2.3 

ao 

2.8 

21 

2.8 

22 

3.3 

28 

2.8 

34 

3.3 

25 

2.3 

26 

3.8 

27 

3.3 

2S 

2.3 

2B 

2.8 

10 

2.8 

31 

Moot— Channel  dry  J«ly  16  to  Bapt  6. 
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Monthly  di»chcarge  ofBecmer  Creek  near  Ladare,  Colo,,  for  1911. 


Month. 

RuiKiff 
(total  in 
aae4Bet). 

flff^YitniiTn. 

IffnlinxiTn. 

liean. 

Aoril      

117 

2.3 

.3 

.3 

0 

.7 

3.0 

2.8 

2.3 
.3 
.2 
0 
0 
.2 
.7 
1.3 

19.4 

L3 
1.9 

1,156 

iSj^:::::::::::::::::::::::::::::::::::::::::::::::::::: 

57.1 

June 

15.8 

July 

5.2 

August 

0 

September 

24 

October        .             

80.9 

November 

115 

The  period 

1,454 

VEBiaiJON  CRBBK  BASIN. 

VERMILION   GREEK   NEAR   LADORE,  COLO. 

Location. — ^About  5  miles  from  Ladore,  Colo. 

Records  available.— July  1,  1910,  to  November  30,  1911. 

Drainag^e  area. — 1,017  square  miles  (State  engmeer's  report). 

Oage.— Vertical  staff. 

Channel.— Practically  permanent. 

Discharge  measurements. — ^Made  by  wading  at  ordinary  stages  and  by  the  float 

method  during  high  stages. 
Winter  flow. — ^Ice  causes  backwater  and  records  are  discontinued  during  the  winter 

months. 
Diversions. — No  data. 
Cooperation. — Station  maintained  by  the  State  engineer,  who  furnishes  the  records 

complete  for  publication. 

Discharge  metuuremenU  of  Vermilion  Creek  near  Ladore,  Colo.,  in  1911. 


Date. 

Hydrographer. 

hei^t. 

Dis- 
charge. 

June    2 

Chatfl^^ld  and  Turnw. 

FeeL 

aee.-fL 
4.0 

Oct.     3 

C.  L.  Chatfield 

aoo 

-.60 

201 

4 

do 

45 

Daily  gage  height,  in  feet,  of  Vermilion  Creek  near  Ladore,  Colo.,  for  1911. 
[£.  Bassett,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct, 

Not. 

1 

2.36 
.6 

2 

3.4 

3 

4.45 
6,0 
6.75 

4.66 
3.26 
2.0 
1.35 
.5 

.0 

4 

.0 

6 

2.1 
.6 

.0 

6 

.0 

7 

8 

0.0 
.6 

9 

10 

........ 
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Daily  gage  height,  in  feet,  of  Vermilion  Creek  near  Ladore,  Colo.,  in  iWl— Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

11          .  ... 

12 

2.5 
1.2 

13 

0.85 

i*25 
-.2 

14          

15 

2.55 

3.5 
4.6 
4.0 
3.1 
2.2 

8.26 

4.2 

3.1 

2.2 

1.65 

.7 

1 

16 

17      

18 

1 

1 

19 

1 

•; r; r; 

;; 

20     

:.:.::::..:::::: :::::: 

21 

22 

1 

33 

1 

2.2 

.15 

M 

1 

25 

' 

1.5 
.0 

26     

27 

1 

28 

1 

29 

1 

2.2 
.0 

1.2 
.0 

30 

31 

2.75 

1 

1 

YAMPA  BIVBB  BASIN. 


TAMPA   RIYEB  AT  TAMPA,  COLO 


Lfocation. — Near  the  bridge  connecting  the  town  of  Yampa  with  the  Denver,  North- 
western Sc  Pacific  lUdkoad  station. 

Records  available.— May  17,  1910,  to  November  16,  1911. 

I>raijaAge  area. — 52  square  miles  (State  engineer's  report). 

Gta^.— Vertical  staff,  whose  datum  was  changed  May  17,  1911. 

Cliaimel.— Shifting  during  high  water. 

I>ischaTge  zneasurenieiitB. — ^Made  from  the  highway  bridge. 

Winter  flow. — Ice  causes  backwater  and  the  records  are  discontinued  during  the 
winter  months. 

DivemioiiB. — ^There  are  court  decrees  for  diversions  of  258  second-feet  from  the  head- 
water streams  above  Yampa. 

Cooperation. — Records  are  furnished  complete  for  publication  by  the  State  engi- 
neer, who  maintains  the  station. 

Discharge  measurements  of  Yampa  River  at  Yampa,  Colo.,  in  1911. 


Date. 

Gage 
helgit. 

Dis- 
charge. 

Date. 

Hydrographer. 

Qage 
height. 

Di8-     . 

charge. 

Feb.  23 

25 

May    17 

June  13 

C.  L.Chatfleld 

do 

do 

do 

Feet. 
2.30 
2.20 
1.20 
1.60 

16 
52 
104 

July  16 
Aug.    5 
Sept.  14 
Oct.    29 

C.L.Chataeld 

do 

do 

do 

Fut. 

0.70 
.45 
.78 

1.-05 

1.2 
8.5 
22 
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Daily  gaffe  height^  infeti,  and  dMuargt^  in  ucond-fetty  of  Yampa  River  at  Yampa,  Colo., 

far  1911, 

[C.  L.  Arnold,  observer.] 


July. 

August. 

September. 

October. 

November. 

Day. 

Gue 
hei^t. 

Dis- 
charge. 

Oace 
height. 

DIs- 
charge. 

he^t. 

Dis- 
charge. 

hel^. 

Dis- 
(diarge. 

hei^. 

D»- 
charge. 

1 

1.1 
1.2 
1.1 
1.3 
1.2 

1.1 

1.0 

1.06 

1.1 

1.0 

1.0 

1.1 

1.06 
.95 
.85 

.9 
1.06 
1.1 
1.15 
1.0 

1.1 
1.06 
.90 

.8 
.8 

.86 

.75 

.7 

.6 

.6 

.8 

35 

46 
35 
59 
46 

35 
26 
30 
35 
26 

26 
35 
30 
22 
15 

18 
30 
35 
40 
26 

35 
30 
18 
12 
12 

15 

10 

7 

4 
4 
12 

0.7 
.7 
.7 
.7 
.7 

.7 

.7 

.7 

.75 

.75 

.9 

1.06 
1.1 

.95 
1.0 

1.0 

1.0 

.95 

.95 

1.0 

1.1 
1.1 
1.2 
1.1 
1.05 

1.0 
1.0 
1.0 
1.0 
1.0 
.95 

10 
10 

18 
30 
35 
22 
26 

26 
26 
22 
22 
26 

35 
35 
46 
35 
30 

26 
26 
26 
26 
26 
22 

0.95 
.96 
.9 
.9 
.9 

.9 

.85 
.85 
.85 
.85 

.85 
.8 
.8 
.8 
.8 

.8 
.85 
.9 
.9 
.9 

.9 

.S 
.8 
.8 
.8 

.85 
.85 
.9 
.9 
.9 

22 
22 

18 
18 
18 

18 
15 
15 
15 
15 

15 
12 
12 
12 
12 

12 
15 
18 
18 
18 

18 
12 
12 
12 
12 

IS 
15 
18 
18 
18 

0.8 
.8 
.8 
.9 

1.0 

1.0 
.9 
.9 
.9 

.8 

.8 
.8 
.8 
.8 
.8 

.75 

.8 

.8 

.7 

.76 

.95 
1.15 
1.3 
1.25 
1.1 

1.1 

1.06 

1.06 

1.0 

1.0 

1.0 

12 
12 
12 
18 
26 

26 

18 
18 
18 
12 

12 
12 
12 
12 
12 

10 
12 
12 
7 
10 

22 
40 
59 
52 
35 

35 
30 
30 
26 
26 
26 

1.0 
1.0 
.95 
.95 
1.05 

1.05 
1.05 
1.0 
1.05 
1.15 

1.15 
1.3 
1.4 
1.4 

1.4 

1.4 

26 

2 

26 

8 

22 

4. 

5 

22 
30 

6 

30 

7 

30 

8 

26 

9 

30 

10 

30 

11 

30 

12 

30 

13 

30 

14 

30 

15 

30 

16 

30 

17 

18...: 

19 

20 

1 

21 

22 

2S 

24 

25 

36 

27 

28 

29 

30 

31 

, 

1 

*       '  I 

Monthly  discharge  of  Yampa  River  at  Yampaf  Colo. ^  for  1911. 


Month. 

Discharge  in  seoond-foet. 

Run-off 
(total  in 
acre-fcwt). 

Ifaximum. 

Minimum. 

Mean. 

July .* 

59 
46 
22 
60 
30 

4!  26 
7               21 

12  i  16 
7  '             21 

22  •             28 

1,605 

August 

1,313 

8«>t«mber 

982 

October 

1.317 

Nov.  1-16 

m 

The  period 

1 

6,064 

i 

TAMPA   RIVEE  AT   STEAMBOAT   SPRINGS,  COLO. 

Location. — ^At  the  lower  steel  bridge  at  Steamboat  Springs;  a  short  distance  below  the 

mouth  of  Spring  Creek. 
BeeordB  available.— May  3,  1904,  to  October  31,  1906;  March  1,  1910,  to  November 

30, 1911. 
Draina^  area. — 572  square  miles  (State  engineer's  report). 
Gage. — ^Automatic  recording  gage. 
Ohannel. — ^Practically  permanent. 
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Discharge  xneasarexnentB.— Made  from  the  steel  bridge. 

Winter  flow. — ^The  hot  Bpringa  keep  the  river  practically  open  during  the  winter 
months. 

Diversioiis. — ^There  are  court  decrees  for  diversions  of  115  second-feet  from  Yampa 
River  between  Yampa  and  Steamboat  Springs,  and  diversions  of  2S1  second-feet 
from  intervening  tributaries. 

Cooperation. — Station  is  maintained  and  records  are  furnished  complete  for  publica- 
tion by  the  State  engineer. 

Discharge  meantrements  of  Yampa  River  at  Steamboat  Springs,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Veei. 
4.00 
8.10 
8.62 
3.36 
1.56 

Dia- 
charge. 

Date. 

Hydrographer. 

Gage    1    Dlfi- 
height.  '  charge. 

May   15 

22 
June  10 

20 
July   18 

aL.Chatfl«ld 

do 

do 

do 

do 

8ee.-ft. 
2,110 
1,130 
1,860 
1,480 
248 

July  26 
Aug.  29 
Sept.  13 
Oct.   31 

C.  L.  Chatfleld 

do 

do 

do 

Feet.       See.'fl. 
1.35             172 
1.00  ;            77 
1.00               66 
1.13               89 

; 

Daily  gage  height^  in  feet,  of  Yampa  River  at  Steamboat  Springs,  Colo.,  for  1911. 

[R.  H.  Tifdale,  oheerver.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

2 

1.16 
1.15 
1.15 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
LU 

1.15 
1.15 
1.16 
1.15 
1.15 

1.15 
1.15 
1.15 
1.15 
1.15 

1.15 
1.16 
1.15 
1.15 
1.15 

1.15 
1.15 
1.15 

1.15 
1.2 
1.2 
1.2 
1.2 

1.2 

1.2 

1.2 

1.25 

1.3 

i.» 

1.4 
1.45 
1.5 
1.55 

1.55 

1.5 

1.5 

1.5 

1.5 

1.5 
1.5 
1.5 
1.56 
1.6 

1.66 

1.7 

1.75 

1.8 

1.8 

1.85 

1.9 
1.95 
2.0 
2.06 
2.1 

2.1 

2.1 

2.06 

2.06 

2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

1.95 

1.95 

1.9 

1.9 

1.9 

2.0 
2.0 
2.1 
2.2 
2.3 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 

"Zl" 
***8.*9  " 

■'3.4* 

8.15 

3.15 

3.3 

3.66 

3.75 

4.0 
3.8 

4.4 
4.4 

4.26 
4.25 
4.3 

4.3 
4.2 
4.5 
4.4 
3.75 

3.8 

8.8 

3.75 

3.5 

3.46 

8.86 
3.66 
3.35 
3.35 
3.16 

3.25 

3.15 

3.1 

3.1 

2.8 

2.75 

2.2 

2.35 

2.0 

2.0 

2.0 
1.9 
1.9 
1.9 
2.0 

1.8 

2.15 

2.1 

2.0 

2.0 

2.06 

2.1 

2.9 

1.75 

1.7 

1.75 
1.6 
1.55 
1.6 
1.45 

1.55 

1.6 

1.45 

1.35 

1.3 

1.35 

1.3 

1.3 

1.8 

1.35 

1.26 

1.26 

1.3 

1.2 

1.2 

1.1 

1.06 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.1 

1.15 

1.25 

1.2 

1.2 

'1*26' 
1.46 
1.36 
1.2 
1.06 

1.06 

1.15 

1.1 

1.25 

1.3 

1.2 
1.0 
1.05 
1.0 
1.0 

1.0 
1.06 
1.06 
1.06 
1.0 

1.0 
1.1 
1.0 
1.0 
1.0 

1.0 
1.0 
1.2 
1.15 
1.1 

1.1 

1.2 

1.1 

1.15 

1.25 

1.6 

1.35 

1.5 

1.4 

2.2 

2.2 
1.9 
1.6 
1.56 
1.5 

1.4 

1.35 

1.3 

1.3 

1.3 

1.3 
1.3 
1.3 
1.2 
1.15 

1.06 

1.1 

1.8 

1.3 

1.3 

1.3 

1.3 

1.25 

1.25 

1.15 

1.1 

1.15 
1.15 

3 

1.2 

4 

1.15 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

1.4 

1.25 
1.26 
1.35 
1.35 
1.3 

1.15 

1.25 

1.3 

1.3 

1.35 

1.8 

17 

1.26 

18 

1.25 

19 

20 

21      

1.3 
1.3 

1.3 

22 

1.3 

23 

24 

25 

26 

27 

28 

29 

30 

81 

1.6 

1.45 

1.4 

1.4 
1.5 
1.6 
1.66 
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Daily  diacharge,  in  uctrnd-fut,  of  Yampa  River  at  Steamboat  Springs,  Colo.,  for  1911. 


Day. 


Jan. 

Fab. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

73 

05 

105 

380 

680 

2,636 
2,636 

480 

130 

146 

80 
102 

73 

03 

115 

406 

680 

380 

73 

03 

115 

430 

680 

2,478 

880 

115 

00 

73 

03 

116 

468 

680 

S,478 

380 

116 

130 

73 

03 

116 

485 

720 

2,630 

430 

00 

145 

73 

03 

116 

485 

760 

2,530 

330 

80 

115 

73 

03 

115 

485 

800 

2,426 

615 

70 

70 

73 

03 

116 

458 

840 

2,640 

485 

70 

80 

73 

03 

130 

458 

880 

3,635 

430 

70 

70 

73 

105 

146 

430 

005 

1,870 

430 

TO 

70 

03 

106 

162 

430 

1,126 

1,020 

458 

70 

70 

08 

106 

180 

430 

1,345 

1,020 

486 

70 

80 

03 

105 

108 

430 

1,565 

1,870 

380 

70 

80 

03 

106 

216 

430 

1,785 

iloso 

310 

70 

80 

03 

105 

232 

430 

2,020 

1,580 

200 

70 

70 

03 

105 

232 

406 

1,035 

1,070 

310 

00 

70 

03 

105 

232 

405 

1,836 

1,772 

250 

103 

00 

03 

105 

216 

380 

1,735 

1488 

232 

130 

70 

03 

105 

216 

380 

1,635 

1  488 

250 

115 

70 

03 

105 

216 

380 

1,636 

1,300 

108 

115 

70 

03 

105 

216 

430 

1,300 

1,302 

232 

120 

70 

03 

105 

216 

430 

1,300 

1,300 

250 

120 

70 

03 

105 

216 

486 

1,440 

1266 

106 

120 

102 

03 

106 

232 

645 

1,770 

1,255 

162 

125 

102 

03 

106 

260 

610 

1,870 

0OO 

145 

125 

90 

03 

105 

270 

680 

2,120 

948 

162 

130 

00 

03 

105 

200 

680 

1020 

545 

146 

130 

115 

03 

105 

310 

680 

2,060 

645 

145 

198 

00 

105 

330 

680 

2,200 

430 

146 

162 

102 

105 

330 

680 

2,340 

430 

162 

115 

130 

105 

366 

2,480 

130 

80 

Oct. 


Nov. 


1. 
2 
3 
4 
6, 

0. 
7. 
8. 
0. 
10. 

11. 
12. 
13. 
14. 
16. 

16. 
17. 
18. 
10. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


250 
1C2 
215 
180 
645 

545 


232 
215 

180 
162 
145 
145 
145 

1«| 
145  I 
145 
115  ; 
102 

80 

90 
146 
145 
145 

145 
145 
130 
190 
108 
00 


102 
1(B 
115 
UB 
180 

130 
130 
182 
112 
14S 

102 
130 
145 
145 
163 

145 
130 
130 
145 
145 

145 
145 
145 
145 
145 

145 
145 
145 
145 

145 


Note.— Discharge  interpolated  tot  days  for  which  gage  heights  are  missing. 

Monthly  discharge  of  Yampa  River  at  Steamboat  Springs ^  Colo.,  for  1911. 


Month. 

Discharge  in  seeoiKl-iiBot. 

RuiFoff 
(total  in 
acre4Bet). 

Maximum. 

Minimum. 

Mean. 

January 

105 
105 
856 
680 
2,480 
2,640 
615 
198 
145 
545 
180 

73 
98 
106 
380 
680 
430 
130 
70 
70 
80 
102 

01 
101 
208 
482 
1,450 
1,700 
206 
106 
80 
190 
139 

5,578 

F  ebruary 

5,617 

March 

12,483 

April ; 

28,780 

i%!.;.\;::::::::::::::::::::::::::::::::::;:;:::::::::: 

80.141 

June 

101.129 

July 

18,305 

August 

6.510 

September 

5,282 

October 

I10O 

November 

8.210 

The  period 

392, 760 

YAMPA    RIVER   AT   CRAIG,  COLO. 

Location. — One  mile  south  of  Craig  on  Bteel  bridge  on  road  to  Hamilton,  Colo.,  a 

short  distance  below  the  mouth  of  Fortification  Creek. 
BecordB  available.— April  30,  1904,  to  October  31,  1906;  April  1, 1910,  to  November 

30,  1911. 
Draina^  area.— 1,730  square  miles. 
Oage.— Vertical  staff. 
Channel. — Slightly  shifting. 
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I>iBchax^  znLea«iir»m«ntB.— Made  from  highway  bridge. 

IMveraioiiB.^There  are  court  decrees  for  diversions  of  238  second-feet  from  Yampa 
River  between  this  station  and  Steamboat  Springs,  and  411  second-feet  from  inter- 
vening tributaries  exclusive  of  a  conditional  decree  for  687  second-feet  from  the 
North  Fork  of  Elkhead  Creek. 

Oooperation. — Station  is  maintained  and  records  are  furnished  complete  for  publi- 
cation by  the  State  engineer. 

Diaeharge  meantremenU  of  Yampa  River  at  Craig,  Colo.,  in  1911. 


Date. 

HydroKraphpr. 

^S^t. 

Db- 
charKP. 

DaU». 

Hydrographer. 

he^t. 

Dis- 
charge. 

Feb.  11a 
May   23 

C.L.Chatfleld 

do 

Feet. 
3.60 
6.10 
5.80 
6.36 
5.56 

3,460 
4,470 
5,860 
3,1>70 

Juno  28 
July  11 
Aug.    8 
Sept  23 
Oct.  26 

C.L.Chatfleld 

.  ..do 

Feet. 
4.62 
3.40 
2.45 
2.20 
2.60 

See.'ft. 
073 

^  28 
June    6 

do 

do 

do 

do 

206 
131 

23 

do 

do 

330 

a  Ice  present. 

Daily  gage  height,  in  feet,  of  Yampa  River  at  Craig,  Colo.,  for  1911. 

[Fred  A.  Aiken,  observer.) 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

1 

3.56 

3.85 

4.1 

4.5 

4.4 

4.26 
4.05 
3.8 
3.65 
3.9 

3.05 
3.7 
8.55 
.     3.4 
3.35 

3.3 
3.35 
3.3 
3.36 
3.4 

3.45 

3.6 

4.1 

4.6 

4.75 

4.85 

5.2 

5.5 

5.75 

5.4 

6.0 
4.66 
4.66 

4.85 
4.85 

6.55 

6.25 

6.3 

6.65 

7.05 

6.6 
6.85 
5.8 
6.0 
6.3 

6.36 

6.45 

6.4 

6.36 

6.86 

6.66 

5.1 

5.2 

5.6 

5.75 

5.85 
6.0 
6.0 
6.05 
6.15 
6.15 

6.2 

6.4 
6.25 
6.3 
6.26 

6.4 
6.4 
6.35 
6.8 
6.3 

5.0 

6.86 

6.0 

6.0 

5.85 

6.06 
6.66 
6.2 
6.0 

0.1 

5.0 

6.0 

6.66 

6.3 

6.15 

4.8 
4.7 
4.45 
4.4 

4.25 

4.16 

4.25 

4.05 

4.1 

4.0 

4.16 

4.1 

3.05 

3.9 

3.55 

8.4 
3.3 
3.2 
3.15 
3.1 

3.06 
3.06 
3.15 
3.05 
3.05 

3.0 

2.05 

3.0 

3.1 

2.95 

2.96 
2.9 
2.85 
2.85 
2.85 
2.76 

2.75 
2.7 
2.66 
2.56 
2.55 

2.45 
2.45 
2.45 
2.45 
2.45 

2.45 
2.46 
2.45 
2.46 
2.45 

2.45 
2.46 
2.45 
2.36 
2.36 

2.36 
2.7 
2.56 
2.56 
2.55 

2.56 
2.55 
2.45 
2.35 
2.35 
2.35 

2.36 
2.35 
2.35 
2.45 
2.45 

2.46 
2.36 
2.35 
2.35 
2.25 

2.26 
2.26 
2.26 
2.26 
2.26 

2.26 
2.26 
2.26 
2.25 
2.25 

2.2 
2.2 
2.2 
2.3 
2.4 

2.85 

2.3 

2.4 

2.4 

2.45 

3.0 

3.2 

3.1 

3.05 

3.25 

4.15 

3.7 

3.35 

3.1 

3.05 

3.0 
2.0 
19 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

2.6 
2.6 
2.6 
2.7 
2.7 

2.7 
2.6 
2.6 
•     2.6 
2.6 
2.5 

2.5 

2 

2.5 

3 

2.6 

4 

2.5 

5 

2  46 

c 

2  6 

7 

2.5 

8 

2.46 

9 

2.5 

10  

2  6 

11   

2.6 

12 

13          

14 

16 

16 

17  

18 

19  

20 

21 

2.5 

22       

2.56 

23 

24     

26 

26 

27     

28 

29     

ao 

31     
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Daily  dUcharge,  in  second-feet,  of  Yampa  River  at  Craig,  Colo.,  for  1911. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept, 

OcL 

Not. 

1 

1,132 
1,455 
1,745 
2,290 
2,140 

1,936 
1,685 
i;400 
1,238 
1,510 

1,578 

1,290 

i;i32 

080 

032 

885 

032 
885 

032 
080 

1,030 
1.186 
1,745 
2,420 
2,630 

2,775 
3,320 
3,860 
4,360 
3,670 

3,000 
2,490 
2,360 
2,775 
2,775 

3,055 
4,508 
4,740 
6.825 
8,315 

6,650 
4.585 
4,470 
4,940 
4,740 

4.882 
5.178 
5,025 
4,882 
4,585 

4,150 
3,160 
3,320 
4,050 
4,360 

4,686 

4,700 
4,040 
6,066 
4,222 
4,222 

4,455 
6,025 
4,598 
4,740 
4,598 

5,025 
5,025 
4,882 
7,350 
41740 

4,700 
4,585 
4,940 
4,040 
4,586 

4,820 
6,825 
4,455 
4,940 
4,190 

4,700 
4,700 
3,956 
3,490 
3,240 

2,700 
2,660 
2,210 
2,140 
i;035 

1,808 
1,035 
1,685 
1,746 
1,625 

1.806 
1.745 
1,578 
1,510 
1,132 

080 
885 

700 
745 
700 

658 
658 
745 
658 
658 

615 
576 
616 
700 
676 

675 
635 
406 
496 
496 
425 

425 
390 
358 

202 
202 

230 
230 
230 
230 
230 

230 
230 
230 
230 
230 

230 
230 
230 
172 
172 

172 
300 
202 

ao2 

202 

202 
292 
230 
172 
172 
172 

172 
172 
172 
230 
230 

230 
172 
172 
172 
120 

120 
120 
120 
120 
120 

120 
120 
120 
120 
120 

06 
05 
05 
145 
200 

172 
145 
200 
200 
230 

615 
700 
TOO 
638 
838 

1,806 

TOO 
658 

615 
535 

635 
SM 
390 

300 
300 
390 
300 
300 

325 
325 
325 
300 
380 

358 
325 
325 
S25 
325 
290 

360 

2 

260 

3 

380 

4 

20 

5 

230 

6 

335 

7 

aeo 

8 

230 

9 

2S0 

10 

260 

11 

260 

12 

3fiO 

13 

360 

14 

2fiO 

15 

280 

16 

280 

17 

260 

18 

280 

19 

300 

20 

aeo 

21 ; 

200 

22 

382 

23 

200 

24 

aeo 

25 

360 

36 

260 

27 

280 

28 

aeo 

29 

aeo 

30 

an 

31 

Note.— Discharge  Nov.  12  to  20  and  23  to  30  interpolated. 

Monthly  diecharge  of  Yampa  River  at  Craig,  Colo,,  for  1911. 


Month. 

Discharge  In  second-feet. 

Runoff 
(total  in 
acra4Bet). 

Maximum. 

Mb  tniym^fp. 

Mean. 

April 

4,360 

8,316 

7,360 

1,086 

425 

230 

1,808 

325 

885 

2,360 
1,935 
425 
173 
06 
260 
230 

1.801 
4,460 
4,368 
073 
254 
154 
551 
261 

107,180 

mStIv::::::::::::::::::::::::::::;:::::::::::::::::::::: 

274,778 

June 

290.930 

July 

50. 8M 

August 

15.588 

September 

0.162 

October 

33,873 

November 

15, 5M 

The  period 

775,887 
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TAMPA   BIVEB  NEAB  MATBELL,  OOLO. 

Location.— At  the  Thombiug  bridge  9  milee  below  Maybell.  The  nearest  tributary 
is  Deception  Greek,  which  enters  the  river  about  2  miles  above. 

Beoords  available.— April  17, 1904,  to  October  31, 1905;  June  12, 1910,  to  November 
90, 1911. 

Draina^  area. — 3,670  square  miles  (State  engineer's  report). 

Oa^. — Chain. 

GhaimeL— Practically  permanent. 

IMaoharge  zneaanrementa. — Made  from  the  bridge. 

Minuter  flow. — ^Ice  causes  backwater  at  the  gage  and  the  records  are  discontinued 
during  the  winter  months. 

DivezwIoiiB. — There  are  court  decrees  for  diversions  of  115  second-feet  from  Yampa 
River  between  this  station  and  Craig.  Below  Maybell,  there  are  decrees  for 
diversions  of  37  second-feet  from  Yampa  River. 

Cooperation. — Station  is  maintained  and  records  are  furnished  complete  for  publi- 
cation by  the  State  engineer. 

Discharge  mea$urement8  of  Yampa  River  near  Maybell,  Colo.,  in  1911. 


Data. 

Hydxograplier. 

bei^t. 

Di». 
cbarBB. 

AoK.  14 

C.  Ti.  nmtflfild 

Feel. 
0.72 
2.60 

Sec.^. 
190 

Oct.     8 

do 

1,290 

Daily  gage  height,  in  feet,  of  Yampa  River  near  Maybell,  Colo.,  for  1911. 
[Peter  Farrell,  obeerver.] 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

1    

3.95 

3.8 

3.75 

8.66 

3.55 

3.4 

3.36 

3.06 

3.0 

2.96 

2.9 

2.86 

2.8 

2.8 

2.8 

2.75 
2.7 
2.0 
2.6 
2.26 

2.1 

1.8 

1.7 

1.05 

1.66 

1.5 

1.56 

1.4 

1.35 

1.2 

1.1 

1.1 
1.0 
1.0 
.9 

.8 

.05 
.65 
.56 

.56 
.6 

.6 

.65 

.6 

.7 

.76 

.76 

.7 

.8 
1.0 
1.06 

.9 
.86 
.9 
.76 
.76 

.9 
.96 

.86 
.8 
.7 
.76 

0.9 

1.0 

1.1 
.9 
.86 

.9 

.86 

.76 

.8 

.85 

.06 
.0 
.85 
.8 
.05 

.7 

.76 

.8 

.86 

.9 

1.16 

1.25 

1.56 

1.4 

1.15 

.9 

.85 
.86 
.8 
.85 

0.96 

1.1 

1.46 

1.85 

2.3 

2.9 
8.16 
3.35 
3.26 
3.16 

8.4 

3.16 

3.06 

2.86 

3.4 

8.6 

3.16 

2.95 

2.8 

2.76 

2.46 

2.3 

2.26 

2.1 

1.9 

1.76 
1.66 
1.36 
1.26 
1.2 
1.16 

1.2 

2 

lioo 

3 

.9 

4 

.96 

5 

6.4 

6.75 

6.46 

6.6 

6.55 

5.8 

5.05 

6.5 

6.1 

6.05 

6.5 

6.0 
5.0 
4.9 
4.85 
4.8 

4.0 
4.65 
4.56 
4.85 
4.85 

4.76 

4.7 

4.4 

3.45 

3.95 

1.3 

6  

1.46 

7 

1.6 

8 

1.2 

9 

1.16 

10 

1.06 

11 ^ 

1.0 

12 

.9 

13 

1.06 

14 

1.16 

16 

1.2 

10 

1.1 

17  

1.1 

18 

1.2 

19 

1.46 

20  

1.0 

21 

1.8 

22 

1.7 

23 

1.36 

24 

1.3 

25 

1.2 

20 

1.46 

27 

1.0 

28 

1.6 

29 

1.36 

30 

1.3 

31 

IfQTE.—Q*^  heists  affected  by  ice  Nov.  18  to  30, 


Digitized  by 


Google 


46  SUBPACB  WATBB  SUPPLY,  19U,  PABT  IX. 

Daily  discharge^  in  uoond-ftet^  of  Yampa  River  near  Mayhell,  Colo.,  for  1911. 


Day. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Not. 


1.. 
2. 
3.. 
4.. 

5.. 

6.. 
7.. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
10. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
20. 
30. 
31. 


4,060 

6,480 
5,032 
5,106 
6,180 
5,556 

5,330 
5,106 
4,526 
4,452 
6,106 

5,856 
4,380 
4,235 
4,162 
4,000 

8,806 
3,875 
3,738 
4,162 
4,162 

4,018 
3,045 
3,536 
2,400 
2,035 


2,035 
2,740 
2,676 
2,548 
2,422 

2,340 
2,282 
1,846 
1,700 
1,735 

1,680 
1,628 
1,675 
1,575 
1,576 

1,525 
1,475 
1,380 
1,200 
1,080 

065 
746 
680 
660 
660 

560 
500 
600 
472 
306 
345 


346 
300 
300 
266 
215 

166 
165 
138 
138 
125 

136 
166 
150 
180 
108 

108 
180 
215 
300 
322 

255 
236 
266 
108 
106 

265 
278 
236 
216 
180 
108 


265 
300 
346 


255 


108 
215 


165 
150 
236 
215 
165 

180 
108 
215 
235 
265 

370 
420 
600 
600 
370 

366 
235 
236 
215 
235 


278 
345 
630 
780 
1,120 

1,680 
1,065 
3,282 
2,168 
1,»55 

3,340 
1,065 
1,846 
1,628 
2,340 

2,360 
1,056 
1,735 
1,575 
1,475 

1,348 

1,120 

1,080 

065 

815 

712 
650 
472 
420 
305 
370 


396 
822 
256 
445 
445 

530 
560 
396 
370 
323 


823 

370 
395 

345 
345 
395 
396 


396 


396 
396 


395 
395 
395 
395 
395 


Note.— Discharge  eBtimated  Nov.  18  to  30  because  of  presence  of  ice. 

Monthly  discharge  of  Yampa  River  near  Mayhell,  Colo.,  for  1911. 


Month. 


Discfaarga  in  seoond-liBet. 


Maximum.  Minimum.     Mean. 


RUDKlff 

(total  in 
acre-feet). 


June  5-30.. 

July 

August 

September. 

October 

November. 


6,855 

2,035 

345 

590 

2,360 

660 


2,400 
345 
125 
150 
278 
355 


4,428 

1,440 

316 

266 

1,306 

384 


328,353 
80,556 
13,253 
15,800 
80,426 
22,822 


The  period. 


440,209 


SODA   CREEK   AT   STEAMBOAT   SPRINGS,  COLO. 

Location. — ^At  the  Main  Street  Bridge  at  Steamboat  Springs,  below  all  tributaries^ 
the  nearest  being  a  small  creek  that  enters  from  the  east  about  2  miles  above. 

Becordi  available.— June  8,  1910,  to  August  31,  1911. 

Drainage  area. — 47  square  miles  (State  engineer's  report). 

Gage.— Chain  gage. 

ChanneL — Practically  permanent. 

Discharge  xneasurenients. — ^Made  from  highway  bridge. 

Cooperation. — Station  maintained  and  records  furnished  complete -for  publication 
by  the  State  engineer. 
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Diichargt  measuremenU  of  Soda  Creek  at  Steamboat  Springs,  Colo.,  in  1911. 


Date. 

Hydrographer. 

he^t. 

Die- 
diarge. 

Date. 

Hydrographer. 

he^t. 

Die- 
diarge 

Feb.  31 

C.  L.Cbatfleld 

Feet. 

aee.'/t' 
•  2.5 
297 
153 
124 
286 

July  24 
Aug.  29 
Sept.  13 
Oct.   31 

C.L.Chatfleld 

do 

do 

do 

1.30 
.80 
.85 

1.20 

'"it 

Key  10 

20 

22 

Jane  17 

do 

do 

do 

do 

2.80 
2.35 
2.22 
2.52 

.88 
1.13 
8.4 

•  Estimated. 


Daily  gage  height^  in/eet,  and  ditchargej  in  9eoond-/eetf  of  Soda  Creek  at  Steamboat  Springs, 

Colo.,  for  1911. 


May. 

June. 

July. 

August. 

Day. 

hSl^. 

DJ>- 
oharge. 

h(3^t 

Dia- 
oharge. 

Oage 

Dl9- 

oharge. 

h^t. 

Dis- 
charge. 

1 

3.7 

3.45 

3.75 

3.9 

3.9 

3.8 

8.06 

3.95 

3.85 

3.7 

3.75 

3.75 

3.7 

3.9 

3.1 

8.4 

3.0 
8.0 
3.16 
3.06 

3.9 

3.1 

3.8 

3.45 

3.35 

3.45 

3.35 

3.3 

3.1 

3.06 

370 
186 
390 
350 
350 

310 
410 
870 
330 
370 

390 
390 
370 
350 
430 

500 
395 
395 
450 
410 

350 
430 
310 
185 
133 

185 
158 
145 
100 
92 

2.1 

L85 

l!45 

100 
09 
69 
63 
09 

09 
57 
57 
47 
47 

47 
47 
47 
38 
30 

30 
30 
20 
23 
23 

23 
23 

17 
17 
17 

12 
12 

8 
8 
8 
8 

1.1 
1.06 
1.0 
1.0 
.9 

.9 

.85 
.8 
.8 
.8 

.8 

.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 

.9 

.96 

.9 

.9 

.9 
.9 
.9 
.9 
.9 
.9 

8 

2 

8.5 

3 

5 

4 

5 

5 .• 

2.5 

6 

2.6 

7 

1.8 

8 

\ 

9 

1 

10 

1 

11 

1 

13 

1 

13 

1 

14 

1 
\ 

15 

2.9 

2.8 
2.8 
2.5 

850 

310 
310 
200 
180 
158 

120 
120 
218 
218 
362 

262 
270 
252 
235 
290 
390 

16 

1 

17 

1 

18 

1 

19 

1 

30 

2.85 

2.2 
2.2  . 
2.55 
2.55 
3.85 

•2.7 
2.7 
2.05 
2.8 
2.75 
2.7 

\ 

21 

1 

22 

2.5 
3.8 

23 

24 

2.6 

25 

2.6 

20 

2.5 

27 

2.5 

28 

2.5 

29 

2.5 

30 

2.5 

81 

2.6 

Note.— Diseharge  May  19  interpolated. 

Monthly  diacharge  of  Soda  Creek  at  Steamboat  Springs,  Colo.,  for  1911. 


Month. 


Discharge  in  seoond-feet. 


Maximum.  Minimum.     Mean. 


Run-off 
(total  in 
acre-ieet). 


May  15^1., 

Jane 

July 

August 


350 

560 

100 

8 


120 
92 


237 
802 
87 
2.3 


7,984 

17,954 

2,253 

142 


The  period. 


38,338 
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ELK  RIYBB  NEAR  CLARK,  COLO. 

X«ocation. — ^At  Kinney's  ranch,  2  miles  above  Clark  post  office,  Colo. 

Beeorda  aTailable.— May  1, 1910,  to  September  30,  1911. 

Drainage  area. — ^213  square  miles  (State  engineer's  report). 

Oage.— Chain  gage. 

GhaoneL— Rough  but  permanent. 

BirenioDa. — There  are  court  decrees  for  diversions  of  4  second-feet  from  Elk  River 
above  this  station  and  25  second-feet  from  tributaries  entering  above. 

Cooperation.— Records  are  furnished  complete  for  publication  by  the  State  engineer 
who  maintains  the  station  in  cooperation  with  the  Elk  River  Irrigation  and  Con- 
struction Co. 

Disdusrge  fMotwremenU  of  Elk  River  near  Clark^  Colo,,  in  1911. 


Date. 

GaM 
heiSit. 

Dto- 
eharge. 

Date. 

Hydrograpbcr. 

hel^t. 

Dii- 

Feb.  20a 

C.  L.  Chatfldd 

Fut. 

See,'ft. 

1,440 
l,4fi0 

J\ily  22 

23 

S«pt.  18 

C.L.Chatfield 

do 

Fut. 
3.50 
3.30 
2.15 

««-1^ 

Jiiiift  11 

.do 

5.06 
5.06 

345 

19 

.<io 

do 

56 

a  loe  conditions. 


Daily  gage  height,  in  feet,  and  discharge,  in  second-feet,  of  Elk  River  near  Clark,  Colo., 

for  1911. 

[H.  S.  Deane^  obaorver.l 


June. 

July. 

August. 

Day. 

Oace 
height. 

Dto- 
charge. 

he®. 

Dfa- 
cbarge. 

be®. 

Dis- 
charge. 

^. 

Dis- 
duige. 

1 

5.4 
5.2 
5.35 
6.45 
5.4 

5.3 
6.2 
5.9 
5.4 
5.3 

5,35 
5.4 
5.4 
5.4 
5.5 

6.0 
6.3 
5.2 
5.1 
5.1 

5.1 
5.1 
5.0 
5.0 
4.85 

4.55 

4.1 

4.1 

4.06 

4.0 

1,780 
1.580 
1,730 
1,830 
1,780 

1,680 
1,580 
2,335 
1,780 
1,680 

1,730 
1,780 
1,780 
1,780 
1,880 

2,460 
1,680 
1,580 
1,480 
1,480 

1.480 
1,480 
1.380 
1,380 
1,246 

1,000 
700 
700 
670 
640 

4.0 

4.1 

4.05 

4.0 

4.0 

3.9 
3.8 
3.7 
3.5 
3.5 

3.5 

3.45 

3.4 

3.4 

3.4 

3.4 
3.3 
3.3 
3.3 
3.3 

3.2 

3.45 

3.4 

3.3 

3.2 

3.2 

3.2 

3.15 

3.15 

3.1 

3.05 

640 
700 
670 
640 
640 

585 

535 
400 
406 
405 

405 
388 

370 
370 
370 

370 
335 
335 
335 
335 

305 
388 
370 
335 
305 

305 
306 
290 
290 
276 
262 

3.0 
2.95 
2.9 
2.8 

2.8 

2.7 
2.7 
2.7 
2.7 
2.66 

2.65 

2.65 

2.6 

2.6 

2.6 

2.6 
2.6 
2.55 
2.55 
2.56 

2.6 
2.7 
2.7 
2.5 
2.4 

2.4 

2.4 

2.4 

2.35 

2.35 

2.35 

290 
238 
225 
205 
205 

185 
185 
185 
185 
175 

175 
176 
166 
166 
166 

165 
165 
155 
155 
155 

165 
185 
185 
146 
130 

130 
130 
130 
122 
122 
122 

2.35 
2.35 
2.35 
2.35 
2.35 

2.35 

2.3 

2.3 

2.3 

2.8 

2.8 
2.8 
2.8 
2.4 
2.45 

2.4 

2.3 

2.25 

2.25 

2.2 

2.25 

2.2 

2.2 

2.2 

2.2 

2.15 
2.15 
2.15 
2.15 
2.6 

122 

2 

3 

122 

122 

4 

122 

5 

122 

6 

123 

7 

115 

8 

113 

9 

115 

10 

115 

11 

115 

12    

115 

13 

115 

14 

130 

15 

138 

16 

130 

17 

115 

18 

108 

19           

lOS 

20 

100 

21 

22 

23 

106 
100 
100 

24           

100 

25 

100 

20 

«l 

27 

92 

28 

92 

29 

92 

30 

165 

31 
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Month. 

Discharge  in  seoond-lMt. 

Run-off 
(total  In 
acre-fBet). 

Maxlmuni. 

3,4fi0 
700 
350 
165 

Minlmuni. 

Mean. 

June 

G4D 
363 
133 
93 

1,535 
411 
160 
114 

91,  a» 

25,396 
10,401 
6,758 

Joly 

August 

1 

138,814 

1 

ELK  RIVEB   NEAR  TRULL,  COLO. 

Locatioii. — ^Two  miles  southwest  of  Trull  post  office  on  the  road  between  Steamboat 
Springs  and  Hayden;  below  all  tributaries;  none  above  the  station  for  several  miles. 

BecordB  available.— May  2,  1904,  to  August  16,  1906;  May  1, 1910,  to  November  30, 
1911. 

Draina^  area. — 415  square  miles  (State  engineer's  report). 

Gage. — Chain  gage. 

ChanneL — Fairly  permanent. 

Discharge  xneaaurementB. — Made  from  highway  bridge. 

Diveisionfl.^— Between  this  station  and  that  near  Clark  there  are  court  decrees  for  di- 
versions of  111  second-feet  from  Elk  River,  and  62  second-feet  from  intervening 
tributaries.    There  are  no  decrees  for  diversions  below  the  station. 

Cooperation. — Station  maintained  and  records  furnished  complete  for  publication 
by  tiie  State  engineer. 

Discharge  measurement  of  Elk  River  near  Trull,  Colo.,  in  1911, 


Date. 

hei^t. 

Dla- 
oharge. 

Date. 

Hydrographer. 

hei^t. 

Die. 
charge. 

Feb.  17  o 

C.  L.  Chatfleld 

Fett. 

93 
3,720 
3,880 

July  34 
Aug.  81 
Sept.  15 

Chatfleld  and  Turner. 

do 

do 

Feet. 
6.0 
5.07 
5.13 

'"-k 

May  16 

June    7 

do 

Chatfleld  and  Tumer. 

8.96 
9.1 

91 
MB 

« loe  conditkais. 

Daily  gage  height,  in  feet,  of  Elk  River  near  TnUl,  Colo.,  for  1911. 

[Fred  O.  Smith,  observer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

6.0 
6.15 
6.36 
6.66 
6.4 

6.3 

6.16 

6.3 

6.3 

6.35 

6.36 

6.1 

6.0 

5.8 

5.7 

7.36 
7.35 
7.36 
7.75 
8.45 

8.9 
8.7 
0.3 
9.5 
9.3 

8.4 

8.16 

8.6 

8.46 

9.05 

8.9 
8.9 
8.75 
8.8 
9.05 

9.15 

9.06 

9.66 

9.3 

8.46 

8.4 
8.75 
8.8 
8.75 
8.75 

7.4 

7.4 

7.36 

7.3 

7.3 

7.36 
7.06 
6.95 
6.76 
6.6 

6.46 

6.3 

6.3 

6.3 

6.3 

6.65 

6.66 

6.56 

5.5 

6.5 

5.4 

6.35 

6.36 

6.4 

6.4 

5.4 
5.4 
5.3 
5.3 
5.3 

5.0 
6.0 
6.0 
6.15 
6.1 

6.1 
5.1 
5.1 
6.1 
5.0 

6.0 

6.0 

6.05 

5.1 

6.1 

6.6 

6.6 

6.36 

6.8 

6.7 

7.4 

7.1 

6.0 

6.36 

5.06 

5.8 
5.8 
6.7 
5.5 
6.6 

5.3 

2..  .              

6.3 

3 

6-1 

4 

6.2 

5 

5.1 

0 

5.1 

7 

5.1 

8 

5.1 

9 

6.1 

10 

11 

12 

13.... 

14 

15 

6.35 

8174*»— wsp  309—14 4 
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Daily  gage  height,  in  feet,  of  Elk  River  near  TntU,  Colo.,  for  idi/— Oontinued. 


IHy. 

Har. 

Apr. 

May. 

JQIM. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

16 

5.7 

5.9 

6.05 

6.15 

6.4 

6.6 

6.8 

7.0 

7.15 

7.35 

7.6 

7.05 

8.2 

8.16 

7.05 

8.05 
8.85 
8.05 
8.45 
8.0 

7.65 
7.6 
7.75 
8.25 
8.3 

8.4 

8.1 

8.0 

8.35 

8.3 

8.65 

8.0 

0.26 

8.75 

0.1 

8.05 

8.7 

8.8 

8.35 

8.2 

7.85 

7.8 

7.6 

7.55 

7.65 

7.35 

6.15 
6.2 
6.2 
6.15 
6.05 

6.0 

6.05 

6.05 

6.0 

5.9 

5.8 
5.9 
5.8 
5.8 
5.7 
5.7 

5.3 
5.3 
5.26 
5.3 

'"iiz" 

6.3 
5.3 
5.3 

5.3 
5.3 
5.2 
5.1 
5.1 
5.0 

5.05 
5.0 
5.0 
5.0 
4.05 

5.0 
5.2 
5.3 
5.3 
5.3 

5.35 

5.3 

5.26 

5.25 

5.3 

5.5 
5.4 
5.4 
5.4 
5.35 

5.3 
5.4 
5.4 
5.3 
5.3 

5.3 

5.3 

5.25 

5.2 

5.2 

5.2 

5.S5 

17 

5.3 

18 

S.3 

19 

S.3 

90 

6.6 

6.6 

6.6 

6.45 

5.0 

6.5 

6.4 

6.8 

6.3 

5.35 

6.45 

5.7 

21 

22 

28 

24 

26 

26 

27 

28 

20 

80 

81 

Iktily  dMuxrge,  in  9econd-feei,  of  Elk  River  near  TVuZZ,  Colo,,  for  1911, 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

1 

388 
458 

559 
671 
586 

632 
458 

532 
482 
507 

607 
434 
344 
304 
268 

268 
344 
411 
458 
586 

700 

828 

964 

1,072 

1,220 

1,410 
1,715 
1,950 
1,902 
1,715 

1,220 
1,145 
1,145 
1.540 
2,100 

2,070 
2.458 
3,004 
3.352 
3,120 

2,148 
1,902 
2,250 
2,199 
2,884 

2.724 
2,617 
2,724 
2,190 
1,700 

1,457 
1,416 
1,540 
1,099 
2,048 

2,148 
1.854 
1,760 
2,098 
2.048 
2.406 

2,670 
2,670 
2,511 
2,564 
2,834 

2.017 
2,834 
3,526 
3.120 
2,199 

2.148 
2,511 
2,564 
2.511 
2,511 

2,670 
3,062 
2,511 
2,890 
2,724 

2,458 

2,604 
2,008 
1,050 
1,026 

1,582 
1.4?.6 
hU'7 
1,457 
1.220 

1,258 
1.268 
1,145 
1,182 
1,108 

1,145 

1,000 

820 

706 

042 

014 
532 
532 
532 
482 

458 

482 
482 
458 

411 

388 
411 
411 
388 
844 

304 
344 

804 
804 
268 
208 

251 
251 
210 
204 
204 

174 
101 
101 
174 
174 

174 
174 
148 
148 
148 

148 
148 
135 
148 
148 

148 
148 
148 
148 
148 

148 
148 
122 
100 
100 
80 

80 
80 
80 
HI 
100 

100 
100 
100 
100 
80 

80 
80 
00 
100 
100 

00 
80 
80 
80 
71 

80 
122 
148 
148 
148 

101 
148 
135 
135 
148 

700 
042 
607 
304 
762 

1,258 

507 
300 

304 
304 
208 
204 
204 

204 
174 
174 
174 
101 

148 
174 
174 
148 
148 

148 
148 
135 
122 
122 
122 

148 

2 

122 

8 

100 

4 

122 

5 

100 

6 

100 

7 

100 

8 

100 

0 

100 

10 

122 

11 

122 

12 

122 

13 

122 

14 

122 

15 

101 

16 

101 

17 

148 

18 

148 

10  

148 

20 

204 

204 
204 
189 
234 
204 

174 
148 
148 
161 
189 
268 

148 

21 

148 

22 

148 

23 

145 

24 

148 

25 

148 

26 

148 

27 

148 

28 

148 

20 

I4S 

80 

148 

31 

Note.— Dally  dlachargo  for  days  lor  which  gage  heighti  aie  misaizig  obtained  by  int«polation  and  from 
cUmatologlc  reoords. 
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Month. 


Discharge  in  seoond-liBet. 


TLfRTim^ni-  Miniman.     Mean, 


Run-off 
(totalln 
acre-feet). 


March  20-31. 

ig?.-.v.v.:: 

June 

July 

Augnst 

S^tamber.. 

October 

November.. 


268 
1.060 
3,352 
3,626 
1,268 

261 

161 
1,268 

161 


148 
268 
1,146 
1,220 
268 
80 
71 
122 
100 


IM 
763 
2,128 
2,304 
610 
169 
106 
347 


The  period. 


4,616 

44,786 

130,877 

142,423 

88,041 

0,779 

6,268 

21,206 

7,926 


406,000 


TROUT  CREEK  AT  PINNACLE,  COLO. 

Location. — One-fourth  mile  above  Pinnacle,  in  Routt  County,  Colo. 

Keeords  available.— April  9,  1910,  to  December  31, 1911. 

Drainage  area. — 27  square  miles  (State  engineer's  report). 

Gage. — Vertical  staff. 

Channel. — Permanent. 

Discharge  meaaurementa.— Made  by  wading. 

Winter  flow. — Ice  causes  backwater  and  the  records  are  discontinued  during  the 

winter  months. 
Diversiona. — ^No  data. 
Oooperation. — Station  maintained  by  the  State  engineer,  who  furnishes  the  records 

complete  for  publication. 

Ditcharge  meaaurementa  of  Trout  Creek  at  Pinnacle,  Colo.,  in  1911, 


Date. 

H  y  drograplMr. 

hei^t. 

Dlfl- 
oharge. 

Date. 

Hydrographer. 

hei^t. 

Dis- 
charge. 

F«b.  23a 
May   26 

July   16 

C.L.Cbatfleld 

C.  E.  Turner 

FuL 
1.80 
2.60 
1.06 

66.8 
10.7 

Auk.  90 
Oct.   28 

C.  L.  Chatlleld 

do 

Fut. 
1.87 
1.78 

0.7 

C.  L.ChatfleId 

a  Ice  ooaditioDfl. 

Daily  gage  height,  in  feet,  of  Trout  Creek  at  Pinnacle,  Colo,,  for  1911. 
IHn.  D.  M.  Chapman,  obswrer.] 


Day. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

1.76 

1.76 

1.8 

1.8 

1.8 

1.8 
1.8 
1.75 
1.8 
1.8 

1.8 
1.8 
1.7 
1.7 
1.8 

LO 

1.0 

1.05 

2.00 

2.1 

2.2 

2.25 

2.3 

2.4 

2.1 

2.1 

2.15 

2.26 

2.4 

2.4 

2.76 

2.0 

2.7 

2.7 

2.8 

2.8 
2.0 
3.0 
2.85 
2.65 

2.65 

2.7 

2.65 

2.6 

2.4 

2.2 
2.1 
2.1 
2.1 
2.1 

2.1 

2.1 
2.1 
2.06 
2.0 

2.0 
2.0 
1.05 
1.0 
1.05 

1.0 
1.0 
1.0 

1.9 
1.85 

1.8 
1.8 
1.8 
1.8 
1.8 

1.0 

1.85 

1.85 

1.85 

1.85 

1.8 
1.8 
1.8 
1.85 
1.85 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
L8 

1.0 

1.85 

1.0 

1.05 

2.05 

1.06 

1.05 

1.95 

1.0 

1.0 

1.0 

1.86 

1.85 

1.8 

1.8 

1.8 
1.8 
1.8 
1.8 
1.7 

1.7 

1.7 

1.7 

1.06 

1.06 

1.05 

1.8 

1.8 

1.8 

1.8 

1.8 

2 

1.8 

3 

1.8 

4 

1.8 

6 

1.7 

1.7 

1.76 

1.76 

1.76 

1.76 

1.8 

1.7 

1.76 

1.7 

L75 

1.8 

6 

1.8 

7 

1.8 

8 

1.7 

0 

1.8 

10 

1.8 

11 

1.8 

12 

1.8 

13 

1.8 

14 

1.8 

15 

1.8 
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52  SURFACE  WATER  SUPPLY,  i9U,  PART  IX. 

Daily  gage  height,  in  feet,  of  Trout  Creek  at  Pinnacle^  Colo.,  for  1911 — Continued. 


Day. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dtt. 

16 

1.75 
1.75 
1.75 
1.76 
1.75 

1.7 
1.7 
1.7 
1.8 
1.7 

1.7 

1,8 

1.7 

1.75 

1.75 

1.76 

1.8 

1.8 

1.8 

1.85 

1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
2.0 
2.0 
2.0 
2.0 

2.4 

2.4 

2.45 

2.25 

2.2 

2.2 

2.2 

2.3 

2.35 

2.5 

2.6 
2.4 
2.4 
2.5 
2.6 
2.7 

2.4 

2.35 

2.4 

2.4 

2.4 

2.35 

2.4 

2.3 

2.3 

2.25 

2.25 

2.25 

2.25 

2.2 

2.2 

1.95 

1.95 

1.95 

1.9 

1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 
1.9 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 

1.85 

1.9 

1.9 

1.9 

1.85 
1.85 
1.85 
1.85 
1.8 
1.8 
1 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 

1.75 

1.8 

1.8 

1.8 

1.8 
1.8 

1.8 
1.8 
1.8 

1.8 
1.75 
1.7 
1.7 

1.7 

1.9 

2.4 

2.15 

1.8 

1.8 

1.85 

1.8 

1.8 

1.8 

1.8 

1.8 

1.96 

1.9 

1.8 

1.8 

1.8 

1.8 
L8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.* 

17 

LS 

18 

L8 

19 

1.8 

20 

L8 

21 

L8 

22 

l.S 

23 

1.80 

1.8 

24 

1.8 

25 

L8 

2S 

1.8 

27 

1.8 

28 

I.S 

29 

1.8 

30 

1.8 

31 

1.8 

Note.— loe  affected  the  gage  height  on  Feb.  23,  and  it  is  quite  probable  that  there  was  a  slight  effect  ontfl 
Mar.  4. 

DaUy  discharge,  in  9eoond-feet,  of  Trout  Creek  at  Pinnacle,  Colo.,  for  1911. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

11 

11 
11 
9 

9 
9 
11 
11 
11 

11 
11 
9 
11 
11 

11 
11 
7 
7 
11 

11 
11 
U 
14 
17 

17 
17 
17 
17 
17 

17 
25 
25 
26 
25 

17 
17 
21 
25 
36 

49 
56 
64 
80 
36 

36 
42 
66 
80 
80 

80 
80 
80 
66 
49 

49 
49 
64 
72 
98 

98 
80 
80 
96 
120 
145 

169 
202 
145 
145 
173 

173 
202 
232 
188 
132 

132 
146 
132 
130 
80 

80 
72 
80 
80 
80 

73 

80 
64 
64 
66 

56 
66 
56 
49 
49 

49 
36 
36 
36 
36 

36 
36 
36 
30 
26 

25 
25 
21 
17 
21 

21 

21 
21 
17 
17 

17 
17 
17 
17 
17 

17 
17 
17 
17 
17 
17 

17 
17 
17 
17 
14 

11 
11 
11 
11 
11 

17 
14 
14 
14 
14 

11 
11 
11 
11 
11 

11 
14 

17 
17 
17 

14 
14 
14 
14 
11 
11 

11 
11 
11 
14 
14 

11 
11 
11 
11 
11 

11 
11 
11 
11 
11 

11 
11 
11 
11 
11 

11 
9 
11 
11 
11 

11 
11 
11 
11 
11 

17 
14 
17 
21 
SO 

21 
31 
31 
17 
17 

17 
14 
14 
11 
11 

11 
9 

7 
7 
7 

17 
80 
42 
11 
U 

14 
11 
11 
11 
11 
11 

11 
11 
11 
11 
7 

7 
7 
7 
21 
21 

21 
11 
11 
11 
11 

21 
17 
11 
11 
11 

11 
11 
11 
11 
11 

11 
11 
11 
11 
11 

11 

2 

11 

11 

4 

11 

5 

11 

6 

11 

7 

11 

8 

7 

9 

11 

10 

11 

11 

11 

12 

11 

13 

11 

14 

11 

15 

11 

16 

11 

17 

11 

18 

11 

19 

11 

20 

11 

21 

11 

22 

11 

23 

11 

24 

11 

25 

11 

26 

11 

27 

U 

28 

11 

29 

11 

30 

11 

31 

11 

Note.— Daily  discharge  estimated  Mar.  1  to  4  because  ol  ice. 


Digitized  by 


Google 


YAMPA  BIVEB  BASIN.  53 

Monthly  dUcharge  of  Trout  Creek  at  Pinnacle,  Colo.,  for  1911. 


Month. 


Much 

April 

^y 

June 

July 

August 

September. 
October. . . . 
November. 
December.. 


The  period. 


Discbarge  in  second-feet. 


Iffaximtim.  Minimum.      Mean. 


11 
35 
145 
333 
49 
17 
14 
80 
31 
11 


8.5 
14 
05 
113 
34 
14 
11 
17 
13 
11 


Run-off 
(total  in 
acre-feet). 


636 

827 

3,971 

6,653 

1,486 

831 

663 

1,050 

714 

668 


17,307 


FISH   CREEK   AT  DUNKLEY,   COLO. 

Loeatioii.— At  wagon  bridge  one-fourth  mile  below  Dunkley,  in  Routt  County,  Colo., 
near  the  center  of  T.  4  N.,  R.  87  W.,  and  the  northern  boundary  of  the  White 
River  National  Forest. 

Becords  available.—April  8,  1910,  to  November  30,  1911. 

Drainage  area. — 29  square  miles  (State  engineer's  report). 

Oage. — ^Vertical  staff. 

Channel.— Practically  permanent. 

Cooperation. — Records  are  furnished  complete  for  publication  by  the  State  engineer, 
who  maintains  the  station  in  cooperation  with  the  Williams  River  Highline  Irriga- 
tion Co. 


Ditcharge  jneastarements  of  Fish  Creek  at  Dunkley,  Colo.,  in 

1911. 

DAte. 

bei^t. 

obarge. 

Feb.  10 

C  L  rhiitllf^M 

Feet. 

aee.-fi. 

May  37 

July  13 
Aug.  36 

C  Vi  Timipr ^ . 

3.70 
3.00 
1.06 

10.6 

C  L.  Chfttfleld 

15 

.  ..do 

1.38 

Daily  gage  height,  in  feet,  of  Fish  Creek  at  Dunkley,  Colo.,  for  1911. 
[R.  8.  Bird,  obeerver.] 


Dmy. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

, 1 

3.95 
3.9 
3.9 
3.9 
3.0 

3.8 
3.9 
3.85 
3.7 
3.65 

3.5 
3.5 
3.3 
3.3 
3.1 

3.1 

3.1 

3.05 

1.9 

3.06 

3.0 
8.0 
3.3 
3.4 
3.4 

4.3 

4.7 
5.3 
5.85 
6.05 

6.0 

5.45 

4.75 

4.4 

4.35 

4.3 
4.3 
4.05 
3.95 
3.85 

3.5 
156 
15 
14 
145 

135 
14 
14 
14 
14 

135 

14 

13 

14 

16 

3.0 
3.0 
3.0 
3.0 
3.05 

145 
155 
15 
16 
14 

135 

14 

135 

105 

10 

11 
11 
13 
14 

145 

16 
15 
135 
13 
IS 

13 

115 

11 

13 

11 

13 

11 
11 
11 
10 

10 
10 
10 
10 
10 

10 

10 

10 

1.05 

10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

18 

17 

15 

135 

3.0 

19 
18 
16 
14 
14 

13 
13 
13 
13 
13 

13 

115 
11 
10 
10 

11 

2 1 

12 

3..V.V........V...V... 1 

115 

4    :.::::;::. :i • 

11 

5 

3.7 

3.3 
8.3 
3.3 
3.3 
5.15 

4.8 
8.0 
8.0 
3.5 
3.4 

3.55 

3.65 

8.05 

17 

8.8 

11 

0  

11 

7 

13 

8  

116 

0  

11 

10      

105 

11 

11 

12 

10 

13  

10 

14 

10 

15  

106 

10 

10 

17 

10 

IS 

10 

19 

10 

30 

1.9 
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DaUy  gage  height,  in  feet,  of  Fish  Creek  at  Dunkley,  Colo.,  for  1911 — Continued. 


Day. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

No?. 

21 

2.86 
2.8 
2.76 
2.66 
2.6 

2.7 
17 
18 
18 
105 
106 

11 

116 

11 

12 

17 

185 

3.7 

4.1 

4.0 

3.0 

3.0 

3.7 

8.66 

3.3 

3.06 

18 
176 
166 
10 
16 
166 

106 
10 
10 
17 
145 

145 

14 

125 

13 

13 

11 

11 

10 

106 

10 

11 
11 
11 
11 
11 
116 

10 
10 
10 
10 
10 

10 
10 
10 
10 
1.96 
10 

10 

106 

12 

11 

106 

10 
10 
11 
11 
11 

10 

12 

11 

115 

12 

11 
11 
11 
11 
11 
11 

L95 

22 

2.0 

23 

L9 

24 

L96 

26 

L9 

26 

L9 

27 

1.9 

28 

1.9 

20 

L9S 

30 

1.9 

31 

Daily  diecharge,  in  uoond-feet,  of  Fieh  Creek  at  Dunlley,  Colo,,  for  1911. 

Day. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Not. 

1 

15 
15 
15 
20 
20 

80 
82 
82 
00 
02 

78 
26 
26 
17 
16 

18 
20 
27 
20 
22 

23 
22 
21 

20 
17 

20 
TO 
22 
22 
26 
25 

26 
24 
24 
24 
26 

22 
24 
23 
20 
20 

17 
17 
14 
14 
11 

11 
11 
10 
8 
10 

11 
12 
11 
12 
20 

23 
42 
63 
60 
25 

26 
26 
30 
85 
35 

00 
74 
06 
124 

134 

131 
104 
70 
63 

58 

5n 
50 
52 
48 
40 

47 
42 
38 
32 
27 

22 

21 

20 
10 
17 
18 

17 
18 
17 
10 
16 

15 
10 
10 
10 
10 

18 
1* 
13 
14 
15 

22 
22 
22 
22 
23 

10 
18 
18 
14 
11 

0 
8 
0 
7 
7 

10 

11 
10 

7 
4 
15 

13 
11 
8 
5 
5 

4 

4 
3 
3 
3 

3 
2 
2 

1 
1 

1 
8 
2 
2 
3 

2 
2 
2 

2 
2 
2 

2 

3 

4 

5 

0 

7 

8 

0 

10 

11 

12 

13 

14 

15 

16 

17 

18 

10 

20 

.5 

21 

22 

23 

.5 

24 

26 

.5 

26 

.5 

27 

.5 

28 

.5 

29 

30 

.5 

31 

NoTK.— Daily  discharge  Mar.  1  to  4  estiznsted  by  interpolatioii. 

Monthly  discharge  of  Fish  Creek  at  Dunkley,  Colo,,  for  1911. 


Month. 

Diwhaige  in  ieoond-feet 

Run-off 
(total  in 

acre-lBet). 

f§^ly  lIHHfH  ■ 

jtlniiDum. 

Ifeaa. 

M«i*'b   

02 

58 

134 
28 
10 
8 
8 
15 
8 

15 
8 
17 

.5 

27 

20 

62 

15 
8.0 
L4 
1.2 
4.5 
1.4 

1,063 

April 

1:220 

^I. ...:.:.:..:..:: 

3,223 

Jane 

912 

jnly 

240 

85 

Semember 

71 

0(&ber 

TA 

November 

80 

The  period. 

7.767 
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ELK  HEAD  CBESK  NEAB  OBAIO,  OOLO. 

liocation.— One  mile  above  the  mouth  at  bridge  on  road  between  Steamboat  Springs 
and  Craig,  the  latter  being  6  miles  west.  No  tributary  between  the  station  and 
the  mouth  and  none  for  several  miles  above. 

Becorda  available.— April  27  to  September  7, 1906;  April  17,  1910,  to  November 
30, 1911. 

Braina^  area.— 249  square  miles  (measured  from  Land  Office  map). 

Oa^e. — Chain  gage. 

GhasineL — Permanent. 

DiveraioDa. — ^There  are  court  decrees  for  diversions  of  46  second-feet  from  Elk  Head 
Creek  above  the  station  and  48  second-feet  from  tributaries  entering  above.  In 
addition,  there  are  conditional  decrees  for  reservoir  diversions  of  177,000  acre-feet 
from  Elk  Head  Creek  and  a  diversion  of  687  second-feet  from  the  North  Fork. 

Cooperation. — Station  maintained  and  records  furnished  complete  for  publication 
by  the  State  engineer. 

DMuBrge  jneaswrementa  of  Elk  Head  Creek  near  Craig,  Colo.,  in  1911, 


Date. 

Hydiognpfasr. 

beJ^t. 

Dto- 
diarge. 

Date. 

Hydragrapliflr. 

iiSSil 

Dii. 
obacie. 

Feb.  11 

0.  Tr,  ChttlW4.  ., 

FuL 

14 
464 

175 

Jane  32 
Jaly  13 
Sept.  22 

C.L.Chatfldd 

do 

.....do. 

rteL 
5.20 
4.23 
8.50 

a«c-fL 
lf4 

Uaj   23 

June    0 

do 

Chatileld  and  Tamer. 

7.14 
5.78 

12.6 
0. 

Daily  gage  height,  in  feet,  of  Elk  Head  Creek  near  Craig,  Colo.,  for  1911. 
[W.  F.  Harrison,  observer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aa«. 

Sept. 

Oct. 

Nov. 

1 

7.2 

6.45 

7.0 

6.85 

6w45 

6.1 

6.35 

6.5 

6.6 

6.05 

5.75 

5.5 

5.45 

5.15 

5.15 

5.2 
5.2 
5.5 
5.6 
6.40 

6.6 
6.0 
7.25 
7.8 
7.0 

8.45 

0.0 

8.75 

7.0 

8.4 

7.75 

7.5 

7.55 

7.05 

0.3 

0.7 
0.06 
10.2 
10.35 
0.1 

7.05 
8.05 
8.15 
8.6 
8.55 

0.0 
8.8 
8.7 
8.3 
7.2 

6.86 

6.8 

7.1 

7.25 

7.35 

7.3 

6.85 

6.65 

6.55 

6.4 

6w35 

6.3 

6.15 

6.05 

5.05 

6.8 

5.7 
6.7 
6.6 
5.5 
6.5 

6.36 
6.2 
5.2 
6.1 
4.05 

*5.'6*' 
5.45 
5.6 
6.45 

6.2 
6.45 
5.0 
4.0 
4.75 

4.6 

4.45 

4.35 

4.3 

4.2 

4.26 
4.35 
4.35 
4.36 
4.3 

4.4 
4.4 

4.35 
4.35 
4.3 

4.3 

4.2 

4.2 

4.25 

4.0 

4.0 
4.06 
4.2 
4.15 
4.16 

4.4 
4.3 
4.2 
4.2 
4.2 

4.2 

4.1 

4.1 
4.06 
4.0 
4.0 

4.0 

3.05 

3.0 

3.85 

3.8 

3.8 
8.8 
3.7 
3.7 
3.7 

3.7 
3.7 
8.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
8.7 
3.66 

8.66 

3.65 

3.5 

3.5 

3.5 

3.5 

8.4 
3.4 
3.5 
3.5 
3.4 

8.4 
8.4 
8.4 

8.5 
8.6 

8.5 
3.4 
8.4 
3.4 
8.4 

8.4 
3.4 
3.4 
3.4 
3.4 

8.4 
8.4 
8.4 
3.4 
8.5 

3.6 
3.5 
3.5 
3.7 
3.7 

4.25 

4.25 

4.5 

4.55 

4.7 

6.1 

4.7 

4.36 

4.2 

4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
3.06 
3.85 
4.0 
4.0 

4.0 

4.1 

4.15 

4.0 

4.0 

4.1 

4.1 
4.1 
4.0 
4.0 

4.0 

2    

4.0 

3 

4.0 

4 

4.0 

5     

4.0 

6      

4.0 

7 

4.0 

g 

4.0 

9 

4.0 

10 

4.0 

11 

4.1 

12               

4.1 

13 

4.1 

14      

4.2 

15                      

4.2 

le             

4.2 

17 

4.0 

18 

4.1 

19 

4.0 

20 

4.1 

21 

4.0 

22        

4.0 

23 

4.0 

24        

4.0 

2S 

4.0 

20            

27 

28          

20 

30 

81                          
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Daily  discharge,  in  second-feet ,  of  Elk  Head  Creek  near  Craig,  Colo.,  for  1911. 


Day. 

Apr. 

May 

Itine. 

July. 

Aug. 

ftjpt. 

Oct. 

Not. 

1 

463 
312 
422 
392 
312 

247 
294 
322 
342 
238 

187 
148 
141 
100 
100 

107 
107 
148 
163 
312 

342 
402 
472 
483 
610 

734 
867 
806 
610 
723 

578 
525 
536 
621 
942 

1,045 
1,110 
1,178 
1,218 
892 

621 
643 

666 
770 
758 

867 
818 
794 
700 
462 

892 
882 
442 
472 
404 

488 
392 

352 
332 
303 
294 

284 
256 
238 
220 
106 

179 
179 
163 
148 
148 

127 
107 
107 
94 
76 

144 

212 
141 
163 
141 

107 
141 
81 
69 
54 

41 
30 
24 
21 
15 

18 
24 
24 
24 
21 

27 
27 
24 
24 
21 

21 
15 
15 
18 
6 

6 
8 
15 
12 
12 

27 
21 
15 
15 
15 

15 
10 
10 
8 
6 
6 

0.5 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

0.5 
.5 

18 
18 
34 
38 
50 

94 
50 
24 
15 
6 

10 
12 

10 
10 
10 
6 
6 
6 

2 

8... 

4 

6 

0 

7 

8 

9 

10 

11 

10 

12 

10 

13 

10 

14 

15 

16 

U 

18 

U 

17 

6 

18 

10 

19 

6 

20 

10 

21 

C 

22 

6 

23 

« 

24 

6 

28 

6 

26 

6 

27 

6 

28 

6 

29 

6 

30 

6 

31 

Note.— Discharge  for  days  tor  which  gage  heights  are  missiog  determined  by  interpolation. 
Monthly  discharge  of  Elk  Head  Creek  near  Craig,  Colo.,  for  1911. 


Month. 

Discharge  in  seoond-ieet. 

(total  in 
acre4Bet). 

Maximum. 

Minimum. 

Mean. 

April 

867 

1,218 

284 

27 

6 

.5 
94 
15 

100 
294 
15 
6 
0 
0 
2 
6 

364 
648 
130 
16 
.9 
.03 
16 
7.6 

n,aeo 

iSy'v:;::::::;:::::::::::::::::::::::::::::::::::::::::: 

30  832 

j(ine . . 

7.743 

July .         . 

LOU 

August 

M 

8«>teinber 

2 

October 

9?) 

November 

450 

The  period 

7i.:a 



FORTIFICATION  CREEK  AT  CRAIG,    COLO. 

Location. — One-eighth  mile  east  of  Craig  on  the  road  to  Hay  den.  No  tributaries 
between  the  station  and  the  mouth,  and  none  for  some  distance  above. 

Becords  available.— June  12, 1905,  to  July  30, 1906;  March  5, 1910,  to  November  30, 
1911. 

Draina^  area. — 256  square  miles  (measured  from  Land  Office  map). 

QAge. — Chain  gage. 

Channel.— Shifting. 

I>iBohar^e  meaaurementa . — Made  from  bridge. 
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jyi^BTuioDB, — ^There  are  court  decrees  for  diversions  of  91  second-feet  from  Fortifica- 
tion Creek  above  the  station  and  20  second-feet  from  tributaries  entering  above. 
There  is  also  a  conditional  decree  for  a  diversion  of  235,000  acre-feet  from  Fortifica- 
tion Creek. 

Cooperation. — Station  is  maintained  and  records  furnished  complete  for  publica- 
tion by  the  State  engineer. 

Discharffe  meanuremenU  of  Fortification  Creek  at  Craig,  Colo.,  in  1911. 


Date. 

he^t 

Dis- 
oharge. 

Date. 

Hydrographer. 

Oace 
bel^t. 

Die- 
charge. 

Feb.  1» 

C.  L.  Chatfield 

Feet. 

*"t5 
376 

100 
37 

June  23 
Jaly  13 
Aag.    8 
Sept.  22 

C.L.  Chatfield 

do 

3.75 

'"t 

Her.  lOi 

E.  8.  Foote 

9.90 
4.47 
8.70 

ft.  6 

May  24 
June    6 

C.L.  Chatfield 

Chatfield  and  Tamer . 

do 

do 

.0 
.0 

a  loe  oonditioiifl. 


6  Estimated. 


Daily  gage  Iteight,  in  feet,  of  Fortification  Creek  at  Craig,  Colo.,  for  1911. 
[lira.  E.  L.  Jameaon,  obwrver.] 


Day. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Oct. 

Not. 

1 .* 

4.4 
4.7 
4.7 
4.8 
4.66 

4.0 
3.86 
3.66 
3.8 
4.0 

4.16 

3.8 

8.6 

3.45 

3.35 

3.36 
3.45 
8.66 
3.96 
4.2 

4.46 
4.7 
4.9 
6.0 
6.05 

4.95 

6.4 

6.65 

5.95 

4.85 

4.86 
4.66 
4.46 

4.0 
6.46 

0.36 

0.36 

0.6 

0.9 

0.85 

6.8 

6.2 

6.06 

6.1 

6.2 

6.2 
6.1 
6.1 
4.8 
4.36 

4.06 

4.2 

4.1 

4.4 

4.4 

4.25 
4.25 
4.0 
3.9 
3.8 
3.8 

3.96 
4.0 
8.9 
8.0 
3.76 

8.65 
3.56 
3.0 
3.0 

3.5 

3.45 

3.3 

3.26 

4.0 

3.8 

3.6 

4.05 

3.96 

4.25 

3.85 

3.85 
3.9 
3.76 
8.0 
3.45 

3.3 

3.3 

3.05 

3.05 

2.7 

2.7 
2.0 
2.0 
2.0 
2.06 

2.0 
2.0 
2.0 

4.9 
8.9 
4.7 
8.7 
6.86 

5.55 

4.15 

8.46 

3.2 

8.1 

3.1 

3.0 

2.96 

2.8 

2.8 

2.8 
2.8 

2 

3 

4 

6 

6 

7 

8     

11.1 

10.25 

10.6 

8.5 

6.6 

6.06 

6.05 

6.0 

6.8 
6.96 
4.85 
6.45 
6.45 

6.2 

6.7 

6.46 

4.85 

4.4 

3.65 

3.5 

3.76 

3.8 

4.4 

4.75 

9 

10  

11 

12 

13   

14 



15  

16  

17 

3.15 

18     

19 

20  

21 

4.75 
4.55 
3.15 

3.4 

22 

3.35 

23   

3.35 

24              

8.35 

26     

8.86 

* 
26     

8.3 

27                        

3.6 

28           

1 

29                                            

1 

30           

31                                                     

NoTB.— Ice  affected  the  gage  heighU  Mar.  8  to  11. 
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68  SURFACE  WATBB  SUPPLY,  1911,  PABT  IX. 

Daily  diMthoarge,  in  gecond-feetf  of  Fortification  Creek  at  Craig j  Colo.,  for  1911. 


Day. 

Har. 

Apr. 

May. 

JOIIA. 

July. 

Aog. 

Sept 

Oct 

Nov. 

1 

96 
116 
116 
120 
106 

76 
70 
60 
66 
75 

86 
66 
66 

60 
46 

46 
60 
60 
76 
86 

100 
116 
126 
136 
136 

130 
160 
186 
210 
125 

126 
106 
100 
110 
166 

260 
260 
270 
320 
310 

196 
160 
136 
140 
160 

160 
140 
140 
120 
90 

80 
86 
80 
95 
96 

80 
80 
66 
60 
60 
50 

66 

60 
60 
36 
40 

40 
30 
40 
40 
36 

30 
25 
25 
80 
40 

35 
55 

60 
60 
60 

60 
60 
46 
35 
30 

26 
26 
20 
20 
10 

10 

.6 
.6 

.6 
.6 
.6 
.6 
.6 

.6 
13 

.6 
.5 
.6 
.5 

.5 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

76 
60 
10 
0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

82 
34 

70 
27 
168 

128 
44 

20 
13 
11 

U 

6 
6 
6 
6 

13 

2 

12 

a 

12 

4 

12 

6 

12 

0 

12 

7 

12 

8 

fiOO 

410 
450 

220 
170 
135 
136 
135 

19S 
210 
125 
165 
166 

235 
190 
165 
125 
96 

60 
60 
60 
66 
96 
115 

12 

9 

12 

10 

12 

11 

15 

12 

15 

13 

15 

14 

15 

15 

15 

16 

15 

17 

15 

18 

15 

19 

15 

20 

15 

21 

IS 

22 

16 

23 

16 

24 

16 

26 

16 

26 

15 

27 

15 

28 

15 

29 

15 

30 

15 

31 

NoTB.— Dailv  dlacharffe  estimated  Mar.  8  to  11  on  aoooont  of  loe.  Discharge  July  9  to  16,  IS  to  25,  Oct  IS 
to  Nov.  20,  and  Nor.  28  to  30,  estimated  by  Interpolation  and  tnsm.  dimatologlo  reports.  No  flow  in  the 
oreek  from  July  26  to  Aug.  20  and  Aug.  24  to  Sept  30. 

Monthly  discharge  of  Fortification  Creek  at  Craig ^  Colo,  ^  for  1911. 


Month. 

Discharge  in  seoond-lBet. 

Run-off 
(total  in 
acre4Bet). 

Mazimnm. 

IB  WlillMllfl  - 

Mean. 

March  8-31 

500 

210 

320 

80 

13 

75 

0 

152 

18 

50 
46 
60 
10 
0 
0 
0 
6 
12 

178 
96 
137 
99.5 
1.7 
4.7 
0 
23 
14 

8,469 

April 

5.812 

May.:::::::::::::::::::::::::::::::::::::::::::::::.:... 

8.400 

June r ,  .  .  .  .  T  r  .  .  r , 

2,350 

July 

102 

Augtist  .  ^ ^ . . 

288 

September 

0 

October 

1,422 

November 

847 

The  period 

27, ess 

WILLIAMS   BIVEB   NEAB  PTBAMID,  COLO. 

Location. — At  Dunstan's  ranch,  3  miles  below  Pyramid  post  office.  Willow  Creek, 
the  nearest  important  tributary,  enters  from  the  east  about  8  miles  below  the 
station. 

BecordB  available.— April  14,  1910,  to  November  30,  1911. 

Drainage  area. — ^98  square  miles  (measured  from  Hay  den's  atlas). 
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Oa^.— Vertical  staff. 

Channel. — Permanent. 

Discharge  meaaurements. — ^Made  from  footbridge. 

DivexoioxiB. — The  Williama  Highline  ditch  diverts  water  several  miles  above  the 
station.  The  natural  flow  is  somewhat  regulated  by  Basin  reservoir  on  the  head- 
waters. 

Cooperation. — Records  are  furnished  complete  for  publication  by  the  State  engineer, 
who  maintains  the  station  in  cooperation  with  the  Williams  River  Highline  Irriga- 
tion Co. 

Discharge  meamremenU  of  WUUanu  River  near  Pyramid,  Colo.,  in  1911, 


Date. 

Hydrogmphv. 

^l(St. 

Dis- 
charge. 

Data. 

^ydrognph€r. 

i^t. 

Dla- 
oharga. 

Feb.  10 
May  26 

C.  L.  Chstfleld 

C.  E.Turntf 

FteL 
1.60 
2.46 
1.80 

318 
84 

Aug.  34 
Oct  27 

GhatflddaiidAnlt... 
C.L.Chatflald 

FUL 
1.60 
1.35 

84 

July  14 

C.L.Ghatfleld 

Daily  gage  height,  in  feet,  of  T^Uionu  River  near  Pyramid,  Colo,,  for  1911. 
[Edna  B.  Eyazis,  observer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

1.5 
1.56 

1.8 
1.75 
1.8 
2.0 
2.3 

2.8 

2.3 
2.7 
2.06 
2.45 

2.2 

2.3 

2.36 

2.7 

2.0 

2.6 
2.6 
2.55 
2.45 
2.3 

2.16 

"'i'4  " 

2.6 

2.56 

3.6 

2.55 

2.6 

2.66 

■"3.i  ■ 

2.7 
2.65 

2.66 

2.6 
2.56 
2.65 
2.5 

2.4 

2.4 

2.55 

2.4 

2.35 

2.45 

2.4 

2.4 

2.35 

2.26 

2.2 
2.0 
1.0 
2.0 
1.05 

2.06 
2.0 
1.06 
1.95 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.86 
1.85 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.75 
1.75 

1.7 
1.8 
1.7 
1.7 
1.66 

1.7 
1.7 
1.7 
1.7 
1.65 
1.55 

1.6 
1.5 
1.6 
1.6 
1.6 

1.6 
1.5 
1.5 
1.5 
1.6 

1.6 
1.5 
1.5 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.45 

1.6 
1.6 
1.6 
1.6 
1.46 

1.4 
1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 

1.4 

1.4 

1.35 

1.35 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.3 

1.3 

1.35 

1.46 

1.46 

1.46 

1.6 

1.56 

1.55 

2.06 

1.65 

1.55 

1.5 

1.5 

1.4 

1.4 

1.4 

1.4 

1.36 

1.4 

1.86 

1.3 

1.3 

1.36 

1.36 

1.86 

1.4 

1.4 

1.4 

1.4 

1.4 

1.35 

1.35 

1.36 

1.4 

1.35 

1.36 

2 

1.86 

3 

1.36 

4 

1.35 

5 

1.26 

1.25 

1.3 
1.35 
1.35 
1.35 

1.35 

1.35 

1.4 

1.4 

1.35 

1.35 
1.35 
1.35 
1.3 
1.35 

1.35 
1.35 
1.35 
1.3 
1.3 

1.4 

1.35 

1.4 

1.35 

1.35 

1.4 

1.46 
1.85 

1.5 

1.66 

1.5 

1.45 

........ 

1.45 

1.5 
1.66 
1.75 
1.7 

1.35 

0 

1.36 

7 

1.4 

8 

1.4 

0 

1.4 

10 

11 

1.4 
1.4 

12 

IS 

14 

15 

18 

17 

18 

19 

ao 

21 

22 

23  

24 

25 

26 

1.86 
2.0 
3.05 

""l.k" 

*"2.*36' 

""2.4  * 
2.45 
2.55 

27 

28 

20 

30 

31 
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Daily  discharge^  in  second-feety  of  WilHams  River  near  Pyramid,  Coto.yfor  2911. 


Day. 

Mar. 

Apr. 

May. 

June. 

Jnly. 

Aug. 

£k8>t. 

Oet. 

Nor. 

1 

23 
23 
23 
23 
23 

23 
26 
31 
31 
31 

31 
81 
36 
36 
81 

81 
31 
31 
26 
31 

31 
31 
31 
26 
26 

36 
31 
36 
31 
31 
36 

51 
62 
62 
62 
62 

44 

31 
31 
44 

51 

62 
51 
44 
44 

36 

44 
44 
44 
44 
44 

51 

86 
114 
99 
99 

144 
195 
214 
214 
160 

128 
114 
128 
195 
315 

315 
315 
518 
678 
386 

272 
315 
338 
518 
462 

410 
462 
436 
386 
815 

252 
252 
361 
361 
361 

361 
338 
338 
361 
386 
436 

462 
436 
410 
436 
462 

436 
436 
790 
518 
436 

.     436 
462 
436 
436 
410 

361 
361 
436 
361 
838 

886 
361 
361 
838 
294 

272 
195 
160 
195 
178 

214 
195 
178 
178 
160 

160 
160 
160 
160 
160 

144 
144 
128 
128 
128 

128 
128 
128 
114 
114 

99 

128 
99 

99 
86 

99 

99 
99 
99 
86 
62 

61 
51 
51 
61 
51 

51 
51 
51 
51 
51 

51 
51 
51 
36 
36 

36 
36 
36 
36 
44 

78 
78 
51 
51 
44 

36 
86 
86 
36 
36 
36 

36 

36 
36 
86 
36 

86 
36 
36 
86 
36 

36 
86 
36 

31 
31 

36 
86 
86 
86 
86 

86 
86 
86 
36 
36 

26 
26 
31 
44 
44 

44 

51 
62 
62 
214 

86 
62 
51 
51 
86 

36 

86 
86 
31 
86 

81 
96 
26 
31 
81 

81 
86 
86 

36 
36 

36 
31 
31 
31 
36 
31 

31 

2 

31 

3 

31 

4 

31 

5 

31 

6 .      .. 

n 

7 

36 

8 

36 

9 

36 

10 

30 

11 

38 

12 

36 

13 

31 

14 

38 

15 

36 

16 

38 

17 

u 

18 

36 

19 

36 

20 

)0 

21 

36 

22 

38 

23 

36 

24 

36 

25 

36 

26 

36 

27 !    !'.'.  .. 

36 

28 

3$ 

29 

39 

30 

36 

31 

Note.— Discharge  for  days  for  which  gage  heights  are  mlssfaig  determined  by  interpolation  and  from 
oUmatologic  reports. 

Monthly  discharge  of  Williams  River  near  Pyramid,  Colo,,  for  1911. 


Month. 

DisehargB  in  seoond-liBet. 

ROD^ 

(total  in 
aaiB4BeC). 

Maximum. 

Minimum. 

Mean. 

Mansh 

86 
214 
678 
790 
214 
73 
44 
214 

28 
36 
114 
160 
62 
36 
26 
26 

30 

78 

349 

387 

130 

46 

35 

45 

036 

1,831 
4  827 

April 

May ::::: 

June 

July 

August 

September '....", 

October .                             -  - 

November 

The  period 

68,777 

a  The  discharge  from  Nov.  12  to  30  was  estimated  at  36  seoond-feet. 
WnXIAMS   RIVER  AT   HAMILTON,  COLO. 

Location.— Near  Hamilton,  at  highway  bridge,  on  the  road  from  Meeker  to  Craig. 

Morapos  Creek,  the  nearest  tributary,  enters  some  distance  below  the  station. 
Records  available.— April  29, 1904,  to  October  31, 1906;  April  15, 1910,  to  November 

11,  1911. 
Drainag^e  area. — 341  square  miles  (measured  from  Land  Office  map). 
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Oage. — Chain  gage. 

Channel. — Shiftiog. 

IDiacharge  meaaurementB. — ^Kfade  from  highway  bridge. 

I>ivenioiia.— There  are  court  decrees  for  diversions  of  40  secondnfeet  from  Williams 
River  above  the  station,  and  7  second-feet  below.  There  are  also  decrees  for 
diversions  of  87  second-feet  from  tributaries  entering  above. 

Cooperation. — Station  is  maintained  and  records  are  fumished  complete  for  publi- 
cation by  the  State  engineer. 

Dikharge  meamremmU  of  WtlUams  River  at  HftmiUon,  Colo,,  in  2911. 


DAte. 

Hydrognpiker. 

iMJ^t. 

Dis- 
diarge. 

Date. 

Hydrogn^ber. 

hd^t. 

Dis- 
efaarge. 

Feb.    80 
May  35 
Jime  30 

July  10 

C.  L-Chstildd 

C.  E.  Tnmer 

Fui. 

3.00 
5.37 
3.53 
3.16 

See.-ft. 

61 

844 

220 

138 

Aug.  23 

Oct.  10 

25 

C.L.Cha6fleld 

do 

do 

JPtet. 
2.63 
2.80 
3.70 

8te.'ft. 
46 
78 

C.  L.  Chatfleld 

do 

63 

a  Ice  oondfUoDB. 
DaUy  gage  height^  in  feet,  of  WiUiam»  River  at  HmniUon,  Colo.,  for  1911. 
ICarrle  A.  Hamilton,  obeenrer.) 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Nov. 

1 

8.0 
8.0 
8.1 
3.4 
3.3 

3.15 

3.15 

8.1 

8.06 

8.1 

8.05 
3.0 
3.0 
8.05 
2.85 

3.0 

3.06 

2.95 

3.1 

3.1 

3.3 
3.6 
3.7 
3.8 
3.65 

4.0 

4.05 

4.65 

3.65 

3.75 

8.1 

2.9 

4.0 

4.25 

5.06 

6.66 

6.7 

6.35 

6.6 

6.46 

6.86 
6.0 
6.66 
6.9 
6.8 

6.06 
6.2 
6.85 
6.65 
5.0 

4.7 
4.66 
5.05 
5.7 
5.26 

5.65 
6.06 
4.96 
6.05 
5.25 
5.35 

5.56 
6.36 
6.2 
6.2 
5.3 

5.25 

6.8 

6.2 

6.06 

5.75 

5.4 

4.86 

4.9 

4.9 

5.1 

4.86 
4.86 
4.8 
4.9 
4.9 

6.5 

5.06 

4.46 

4.25 

4.16 

4.06 
3.86 
3.8 
3.65 
8.55 

8.5 

3.65 

8.55 

3.5 

3.45 

8.46 

8.4 

3.35 

8.25 

8.16 

3.1 

3.0 

3.0 

2.95 

8.0 

3.0 
2.95 
2.9 
2.9 
2.85 

2.8 

2.86 

3.0 

2.9 

2.86 

2.8 

2.7 

2.9 

2.76 

2.7 

2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

2.66 
2.66 
2.6 
2.6 
2.6 

3.6 
2.6 
2.6 
2.6 
2.66 

2.56 
2.55 
2.56 
2.66 
2.6 

2.6 
2.7 
2.66 
3.6 
3.6 

2.55 
3.55 
3.55 
2.66 
2.66 
2.55 

2.55 
2.56 
2.6 
2.6 
2.7 

2.7 
2.7 
2.65 
2.6 
2.6 

2.6 
2.6 
2.6 
2.7 
2.7 

3.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.7 
2.7 
2.7 
3.7 

3.3 
3.1 
8.1 
8.0 
3.76 

3.8 
8.26 
2.9 
2.9 
2.86 

2.76 

2.7 

2.7 

2.7 

2.7 

2.65 
2.6 
2.6 
2.6 
2.45 

2.4 

2.5 

2.75 

2.7 

2.7 

2.7 

2.7 

2.65 

2.6 

2.6 

2.6 

2.6 

2 

2.6 

3 

2.6 

4                     

2.65 

5 

2.76 

5 

2.75 

7                  

2.76 

8 

2.76 

9 

3.76 

10 

2.75 

11 

2.75 

12       

3.2 
3.2 
3.06 
3.1 

2.0 

3.0 

2.86 

2.8 

2.9 

2.96 
2.9 
2.95 
2.96 
2.9 

2.8 

3.0 

2.95 

2.95 

2.96 

3.0 

13 

14 

16 

le 

17 

18 

n 

30 

21    

22 

23    

24 

25 

26 

27 

28 

29 

30 

31 
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Daiiy  dUdiarge,  in  seamd-feet,  of  WiUiam»  River  at  HamiUon,  Colo.,  for  1911. 


Day. 

liar. 

Apr. 

Mmy. 

June. 

July. 

Aug. 

Sept. 

Oct 

Not. 

1 

106 
106 

m 

183 
162 

134 
134 

125 
116 
125 

116 
106 
106 
116 
82 

106 
116 
100 
125 
125 

162 
204 
249 
272 
215 

820 
332 
470 
238 
260 

125 
296 
320 
385 

626 

840 

850 

1,118 

1,234 

1,164 

914 
610 
804 
983 
896 

992 

1,052 
914 
840 
610 

516 
500 
626 
859 
696 

840 
626 
594 
626 
696 
730 

804 

22 

678 

678 
713 

696 
713 
1,052 
992 
878 

748 
562 
577 
677 
643 

562 
562 
546 
677 
677 

786 
626 
440 
886 
668 

882 
284 
272 
288 
215 

204 
288 
215 
204 
194 

194 
183 
172 
152 
184 

125 
108 
106 
100 
108 

108 
100 
91 
91 
82 

74 
82 
106 
91 
82 

74 
58 

91 
66 
58 
58 

58 
58 
58 
58 
68 

50 
50 
43 
43 
48 

48 
43 
43 
43 
86 

86 
36 
86 
86 
80 

43 
58 
50 
43 
43 

86 
86 
86 
86 
86 
36 

36 
86 
48 
43 
58 

58 
58 
50 
43 
43 

43 
43 
43 

58 
58 

48 
43 
43 
43 
43 

43 
48 
48 
48 
43 

48 
58 
58 
68 

58 

143 
125 
125 
106 
200 

272 
152 
91 
91 
82 

66 
58 
58 
58 
58 

60 
43 
43 
48 
24 

19 
80 
66 
58 
58 

58 

68 
60 
48 
43 
43 

43 

2 

43 

3 

43 

4 

43 

5 

43 

6 

43 

7 

43 

8 

43 

g 

43 

10 

43 

11 

43 

12 

143 
143 
116 
125 

91 
106 
82 
82 
•1 

100 
91 
100 
100 
01 

74 
106 
100 
100 
100 
106 

13 

14 

15 

le 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

81 

Monthly  diacharge  of  WiUiam$  River  at  Hamilton,  Colo.,  for  1911. 


Month. 


Dtocliarge  In  seoond-fBet. 


BmHiff 
(total  in 
aore^Bet). 


March  11^1.... 

June 

July 

AugUBt 

September 

October 

November  1-11. 


The  period. 


148 

470 

1,234 

1,062 


272 
43 


74 

82 
125 
215 
68 
80 
86 
19 
48 


108 
173 
787 
503 
121 
44 
47 
80 
48 


4,072 
10,207 
45,302 
35,306 
7,444 
2,686 
2,813 
4,911 


113,681 


LITTLE   SNAKE  RIYEB   NEAR  DIXON,  WYO. 

Location.— One  mile  west  of  Dixon,  Wyo.  Nearest  tributariee:  Cottonwood  Creek, 
which  enters  a  ahort  distance  east  of  Dixon,  and  Beaver  Creek,  which  enters  a 
mile  or  less  downstream. 

Records  available.— May  27,  1910,  to  November  30, 1911. 

Drainage  area.— 1,294  square  miles  (State  engineer's  report). 

Oage.— Chain  gage. 

Channel. — Practically  permanent. 

Cooperation. — Station  is  maintained  and  records  are  furnished  complete  for  publica- 
tion by  the  State  engineer  of  Colorado. 
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DMiarge  wMmtnm/enU  o/LiUle  Snake  River  near  DixoUy  Wyo.y  in  1911, 


Date. 

Hjrdrogrei^or. 

bel^fc. 

Dto- 
cbane. 

Date. 

Hydrognplier. 

bei^t. 

chargo. 

Feb   13i> 

C.  L.  ChAtfleld 

FeeL 

June  27 

39 

Sept.  35 

C.L.Chatfleld 

do 

do 

FeeL 
2.40 
2.20 
.62 

643 

May  25 

June  25 

do 

do 

4.68 
2.75 

471 
34 

a  Ice  conditions. 

DaUy  gage  Jteight,  in  feet,  of  Liule  Snake  River  near  Dixon,  Wyo,,  for  1911, 
(Edith  Hadaen,  obwrer.] 


Day. 

liar. 

Apr. 

lUj. 

June. 

July. 

Aug. 

8«t 

Oct 

Nov. 

3.35 

3.5 

3.7 

3.65 

3.55 

3.3 

3.1 

1.9 

3.06 

3.3 

3.35 

3.3 

1.85 

1.85 

1.75 

1.85 

1.9 

1.85 

3.15 

3.6 

3.8 
3.3 
3.4 
3.6 
3.7 

3.8 

4.3 

4.65 

4.75 

4.35 

3.8 
3.6 
3.5 
3.7 
4.35 

5.3 

5.15 

6.4 

5.8 

5.75 

5.3 

4.6 

4.8 

5.05 

5.4 

5.3 

6.3 

5.45 

5.06 

4.6 

4.4 

4.35 
4.65 
4.8 
4.7 

5.0 

4.8 

4.5 

4.6 

4.55 

4.75 

5.45 

4.9 

4.7 

4.7 

4.75 

4.7 
4.6 
4.7 
4.8 
4.3 

4.06 

4.1 

4.1 

4.0 

4.0 

4.1 
4.3 
4.1 
4.0 
3.9 

3.8 
3.0 
3.3 
3.1 
3.8 

3.0 
3.4 
2.3 
2.1 
1.95 

1.85 
1.75 
1.75 
1.65 
1.65 

1.6 

1.5 

1.35 

1.4 

1.4 

1.1 
.96 
.95 

1.3 
.75 

.7 

.76 

.85 

.9 

.75 

.8 

.75 

.7 

.7 

.75 

.65 
.55 

.4 
.65 
.75 
.5 

0.55 
.5 
.45 
.4 
.35 

.3 

.35 

.5 

.4 

.35 

.3 

.3 

.35 

.45 

.4 

.35 

.35 

.3 

.3 

.3 

.35 

.35 

.35 

.3 

.3 

.35 
35 
.35 
.35 
.35 
.36 

0.35 
.45 
.4 
.4 
.3 

.35 
.85 
.45 
.45 
.45 

.45 
.4 
.35 
.4 

.4 

.5 

.56 

.5 

.56 

.65 

.6 

.6 

.65 

.66 

.6 

.56 

.6 
.76 
.8 
.95 

3.4 

1.66 

1.85 

1.6 

1.9 

2.7 

2.1 

1.65 

1.45 

1.4 

1.4 

1.3 

1.3 

1.15 

1.1 

1.2 

1.16 

1.2 

1.3 

1.1 

.9 
.9 

1.1 

1.1 

1.16 

1.15 
1.1 
1.0 
1.0 
.95 
1.0 

1.0 

.96 

1.0 

1.0 

L3 

1.15 

1.06 

1.06 

1.1 

10 

1.1 

11 

1.06 

12 

1.06 

13       

1.06 

14 

1.1 

15 

1.25 

1.8 
1.4 
1.3 
1.3 
1.5 

1.8 

1.85 

2.0 

3.15 

1.96 

1.6 

1.55 

1.75- 

1.55 

1.6 

1.05 

1.0 

16 

1.1 

17 

1.2 

18 

1.3 

19 

1.3 

20 

1.3 

21 

1.16 

22 

1.3 

23 

1.1 

24 

1.3 

25 

1.8 

26 

27 

28 

29 

30 

31 

Daily  discharge,  in  second-feet,  of  Little  Snake  River  near  Dixon,  Wyo,,for  1911. 


Day. 


liar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


1, 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9 
10 

11 
12 
13 
14 
16 


140 
140 
140 
140 
140 

145 
145 
146 
146 
145 

146 
145 
146 
145 
145 


586 

660 
760 
735 
685 

610 
405 
380 
442 
560 

536 
610 
360 
360 
330 


1,436 
1,395 
1,230 
1,360 
1,806 

3,476 
2,433 
2,645 
3,000 
2,956 

2,475 
1,990 
2,150 

2,3ro 

3,645 


2,688 
2,230 
2,070 
2.070 
2,110 

2,070 
1,990 
2,070 
2,150 
1,770 

1,595 
1,630 
1,630 
1,560 
1,560 


860 
320 
320 
280 
280 

360 
326 
175 
190 
190 

105 
75 
75 

130 
43 


610 
280 
360 
260 


760 
465 
280 
306 
190 

190 
160 
160 
118 
105 


85 

76 
86 
85 
160 

118 
96 
96 
106 
106 

95 
95 
96 
105 
86 
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64  SURPAOB  WATER  SUPPLY,  19U,  PART  IX. 

Daily  dMujorge,  in  Mecond-feet,  of  Little  Snake  River  near  Dixon,  Wyo,,/crl911—(k(M. 


Day. 

Usr, 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

16 

160 
IM 
160 
160 
225 

840 
360 
420 
488 
400 

260 
242 
320 
242 
260 
400 

360 
880 
860 
488 
710 

810 
1,015 
1,165 
1,295 
1,360 

1,425 
1,770 
2,030 
2,110 
1,735 

2,560 
2,475 
2,668 
2,350 
1,900 

1,840 
1,735 
2,030 
2,150 
2,070 

2,310 
2,150 
1,015 
1,990 
1,952 
2,110 

1,630 
1,700 
1,630 
1,560 
1,400 

1,425 

1,295 

1,105 

985 

810 

710 
610 
560 
465 
400 

35 
42 
58 
65 
42 

50 
42 
35 
35 
42 

30 
22 
15 
30 
42 
20 

12 
12 
10 
10 
10 

12 

8 
8 
10 
10 

12 
12 
12 
8 
12 
12 

20 
22 
20 
22 
22 

25 

25 
30 
80 
25 

22 
25 
42 
50 
75 

lao 

118 
130 
130 
105 

65 
65 
105 
105 
118 

118 
105 
85 
85 
75 
85 

va 

17 

130 

18 

im 

19 

im 

ao 

130 

21 

lis 

22 

IfiO 

23 

VOo 

24 

IflO 

25 

uo 

26 

130 

27 

130 

28 

130 

29 

130 

30 

UO 

31 

Note.— Discharga  Mar.  1  to  14  and  Nov.  20  to  30  estlmatad  firom  climatolosic  reports. 

Monthly  discharge  o/LiUle  Snake  River  near  Dixon,  Wyo.,for  1911. 


Month. 


Discharge  hi  eeoond-feet. 


Maxhnnm. 


RoxMff 
(total  la 
acie-feet). 


March 

April 

May 

June 

July 

August 

September. 
October — 
November. 


488 

2,110 

3,000 

2,688 

860 

22 

75 

760 

160 


140 

320 

1,230 

400 

15 

5 

10 

66 

75 


219 

830 

2,147 

1,519 

117 

12 

23 

196 

117 


13.412 
49.408 
131.994 
90  383 
7.204 
75B 
1,346 
12,190 
6.9M 


The  period. 


313.717 


SLATER  CREEK  NEAR  SLATER,  COLO. 

Location. — ^At  a  private  bridge  3  miles  south  of  Slater  poet  office,  about  sec.  28,  T. 
12  N.,  R.  89  W.  No  important  tributary  below  the  station  and  none  for  several 
miles  above. 

BecoTds  available.— l^fay  28,  1910,  to  October  31,  1911. 

Drainage  area. — 143  square  miles  (State  engineer's  report). 

Oage.— Vertical  staff. 

Channel.^Practically  permanent. 

Diveraiona.— There  are  court  decrees  for  diversions  of  14  second-feet  from  Slater  Creek. 

Cooperation. — Station  is  maintained  and  records  are  furnished  complete  for  publica- 
tion by  the  State  engineer. 

Discharge  measurements  of  Slater  Creek  near  Slater ,  Colo.,  xn  1911. 


Date. 

Hydrographer. 

he£?t. 

cbarca. 

Feb.  13a 

C.  L.Chatfleld 

J^. 

23 

May  26 

do 

2.90 
1.90 
1.10 

4» 

June  2A 

do !.!...!.!.!...!;;!!!!:!; 

116 

8ept25 

do 

86 

•  IbepntBiit. 
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BoUy  gage  height,  in  feet,  of  Slater  Creek  near  Slater  Colo.,  for  1911. 
[H.  V.  RowBll,  oboenrer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

A„,. 

Sept. 

Oct 

1 

1.56 
1.5 
1.65 
1.8 
1.65 

1.56 

1.5 

1.35 

1.6 

1.55 

1.65 
.1.6 
1.65 
1.45 
1.3 

1.3 
1.3 
1.4 
1.6 
1.7 

L8 

1.86 

2.0 

2.1 

2.15 

2.2 
2.4 

2.66 
2.8 
2.6 

2.3 
2.2 
2.2 
2.5 
2.9 

8.4 
8.0 
8.65 
3.85 
3.4 

2.86 
2.9 
8.46 
8.2 
3.45 

8.86 
8.36 
3.16 
2.66 
2.5 

X5 

2.66 
2.9 
2.66 
2.9 

2.9 
2.8 
2.7 
2.75 
2.9 
3.0 

2.96 
8.0 
2.85 
2.9 
3.06 

3.06 
8.2 
3.3 
8.0 
2;6 

2.5 

2.55 

2.6 

2.6 

2.55 

8.06 
2.85 
2.65 
2.66 
2.45 

2.56 

2.3 

2.2 

2.1 

2.0 

1.9 
1.8 
1.8 
1.76 
1.7 

1.7 
1.7 
1.66 
1.66 
1.6 

1.6 

1.6 

1.5 

1.45 

1.4 

1.4 
1.3 
1.3 
1.2 
1.2 

1.2 
1.25 
1.25 
1.2 
1.2 

1.2 
1.2 
1.25 
1.25 
1.25 

1.2 
1.2 
1.2 
1.2 
1.15 
1.15 

1.15 

1.15 

1.1 

1.1 

1.1 

1.1 
1.1 
1.1 
1.05 
1.05 

1.06 
1.06 
1.05 
1.05 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.1 
1.1 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.05 

1.06 

1.05 

1.1 

1.2 

1.16 

1.16 

1.15 

1.1 

1.1 

1.1 

1.1 
1.1 

1.1 
1.2 
1.16 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 

1.1 

1.8 

1.15 

1.15 

1.2 
1.25 
1.3 
1.3 
1.35 

10 

2 

1.96 

8          

1  8 

4 

1.8 

5 

2,1 

6 

2.1 

7     

L8 

8 

1.56 

9      

1.5 

10 

1.46 

11  

1.46 

iS:::;:;::::::::::::;::;:::::::::::::: 

1.4 

13 

1.4 

14 

1.4 

15 

1.45 

16 

1.4 

17     

1.2 
1.2 
1.8 
1.8 

1.4 
1.5 
1.5 
1.5 
1.45 

1.4 

1.4 

1.35 

1.35 

1.4 

1.5 

1.4 

18 

1.4 

19 

1.46 

20 

1.45 

21       

1.46 

22 

1.46 

23 

1.6 

24 

1.46 

25 

1.46 

26 

1.46 

S--:!:::::::::::::::::::::::::::::: 

1.45 
1.4 

29 

1.36 

30 

1.8 

81     

1.8 

Daily  dUcharge,  in  secondfeet,  c 

f  Slater  Creek 

near  Slater,  Colo.,  for  1911. 

Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

1 

20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

15 
15 
15 
16 
16 

16 
16 
15 
25 
25 

37 
60 
60 
60 
44 

37 
87 
31 
31 
37 
50 

58 
66 
74 
100 
74 

58 
60 
31 
60 
68 

68 
65 
68 
44 

26 

25 
25 

37 
65 
82 

100 
110 
142 
170 
185 

200 
267 
368 
440 
850 

230 
200 

200 
805 
490 

770 
880 
910 
1,022 
770 

465 
490 
T98 
655 
798 

740 
740 
626 
308 
305 

305 
308 
490 
808 
490 

490 
440 
390 
415 
490 
540 

615 
540 
405 
490 
668 

608 
655 
710 
540 
845 

305 
326 
346 
845 
826 

568 
406 
325 
368 
286 

325 
230 
200 

170 
142 

120 
100 
100 
91 
82 

82 
82 
74 
74 
06 

60 
60 
60 
44 

37 

37 
26 
26 
15 
15 

15 
20 
20 
16 
16 

15 
15 
20 
20 
20 

15 
15 
15 
15 
12 
12 

12 
12 
8 
8 
8 

8 

0 
0 
8 
15 
12 

12 
12 
8 
8 
8 

8 
8 
8 
16 
12 

8 
8 
8 
8 
8 

8 
8 
16 

ii 

16 
20 
25 
25 
31 

120 

2 

131 

8      

100 

4 

100 

5     

170 

6       

170 

7 

100 

8 

58 

9  

60 

10 

44 

11 

44 

12 

87 

13  

87 

14 

87 

15        

44 

16 

87 

17 

87 

18 

87 

19      

44 

20 

44 

21       

44 

22  

44 

23 

60 

24 

44 

25 

44 

26 '. 

44 

27 

44 

28  

87 

29  

81 

30 

25 

31 

25 

NoTB.~I>tooliarge  Mar.  1  to  10  estimated  from  cUmatologio  rsports. 
8174**— W8P  309—14 5 


Digitized  by 
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SXTBFACE  WATEB  STTPPLT,  Ifill,  PAST  IX. 


Monthly  dMiarge  ofSlaUr  Creek  near  Slater, 

Coh.Jor 

1911. 

Month. 

Discharge  in  seoand-fBet. 

BmFoff 
(totslln 

Mean. 

Mf«*....             

60 
440 
1,022 
710 
82 
12 
81 
170 

15 

25 

200 

82 
12 
5 
6 
25 

27 
113 
534 
854 

32 
A.5 

12 

00 

1,681 

AnriL 

6,722 

iay!v:;::::::::::::::::::::::::::::::::::::. .::::::;::.. 

32,820 

June r r 

SuSo 

July 

l!S 

Aagnst 

897 

September 

708 

October 

8,715 

The  period 

68,998 

ASHLEY  CBEEK  BASIN. 
ASHLEY  CBEEK  NEAR  VERNAL,   UTAH. 

Locatiozi. — In  sec.  13,  T.  3  S.,  R.  20  E.,  Salt  Lake  base  and  meridian,  about  1  mile 

below  the  Ashley  Creek  power  plant  and  about  15  miles  north  of  Vernal,  Utah; 

2i  miles  above  the  mouth  of, Dry  Fork. 
BecordB  available.— March  18,  1900,  to  December*  31,  1904,  at  a  point  below  the 

mouth  of  Dry  Fork;  October  8,  1911,  to  DecembMsr  31,  1911,  at  present  site. 
Drainage  area. — 107  square  miles. 
Qa^. — ^Vertical  staff  on  the  right  bank. 
Channel. — Shifting. 

Discharge  meaaurementB. — ^Made  by  wading. 
Winter  flow. — Ice  affects  the  relation  of  gage  height  to  discharge  during  the  greater 

part  of  the  winter  months. 
Diversions. — ^Above  all  diversions. 
Artiflcial  control. — The  operation  of  the  power  plant  probably  has  no  effect  on  the 

flow  at  the  station. 
Accuracy. — Poor,  because  of  lack  of  discharge  measurements.   As  only  one  diachaige 

measurement  was  made  during  1911  and  one  in  1912  (taken  at  the  same  gage  height 

as  the  1911  measurement)  a  rating  curve  can  not  be  constructed. 
Cooperation. — ^Maintained  in  cooperation  with  the  United  States  Forest  Service. 

The  following  discharge  measurement  was  made  by  £.  G.  La  Rue: 
October  8,  1911:  Gage  height,  1.68  feet;  discharge,  108  second-feet. 

Daily  gage  height^  in/eet,  and  discharge,  in  second-feet,  of  Ashley  Creel  near  VerruU, 

Utah,  Jar  191 L 

[Grant  Carpenter,  obeerver.] 


October. 

November. 

December. 

Day. 

October. 

November. 

December. 

Day. 

hejSHTt. 

Dis- 
charge. 

Oaee 
height. 

Dis- 
charge. 

Oafe 

hei^t. 

Dis- 
charge. 

heiSSt. 

Dis. 
cbaige. 

hSglft. 

Dis- 
charge. 

Oacel  Dis- 
height  cbaiKe. 

1 

16.... 

2 

1.3 

47 

17.... 

3 

18.... 
19.... 

1.6 

91 

4.... 

1.38 

67 

5.... 

1.45 

66 

1.3 

47 

20.... 

1.27 

44 

6.,.. 

21 

7 

22.... 
23 

1.55 

83 

8.... 

1.68 

1.08 

9.... 

24.... 

1.25 

41 

10.... 

1.3 

47 

26.... 

11.... 

1.66 

1.02 

26.... 
27.... 

1.55 

82 

1.33 

51 

12.... 

1.24 

42 

13 

1.35 

53 

1.3 
1.28 

47 
45 

28.... 

14.... 

29.... 

16 

1.6 

01 

30.... 

" 

31.... 

1.5 

73 

1 
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Monthly  dikharge  of  Ashley  Creek  near  Vernal^  Utah,  for  1911. 


Month. 

Disoham 

inseoond- 

feet 

(Mean.) 

Ron-oA 
(total  In 
aore-feet). 

Aeon- 
racy. 

October.  • 

02.2 

57.9 
44.7 

5,670 
3,450 
2,750 

D. 

Noiwnber 

D. 

Pmnnbfir.  . 

C. 

Note. — Monthly  means  estimated  by  interpolating  daily  discharge  between  days  when  gage  was  read. 

DTTCHBSNB  BIVEB  BASIN. 

DUCHESNE  BIYEB  AT  BffTTON,  UTAH. 

Location.— At  the  highway  bridge  at  Myton,  Utah,  in  sees.  24-25,  T.  3  S.,  B.  2  W., 

Uinta  special  base  and  meridian,  3  miles  below  the  mouth  of  Lake  Fork  Creek,  and 

15  miles  above  the  mouth  of  the  Uinta  River. 
BecordB  available.— October  26,  1899,  to  November  30,  1910;  July  26,  1911,  to 

December  31, 1911. 
Drainage  area. — ^2,750  square  miles. 
Ga^e. — Chain  gage  attached  to  upstream  side  of  bridge. 
Channel. — Cobblestones;  fairly  permanent. 
Diachar^  measurementB. — ^Made  from  highway  bridge. 
Winter  flow. — Ice  may  affect  relation  of  gage  height  to  discharge  at  times  during  the 

winter  months. 
Diversions. — A  large  portion  of  the  low- water  flow  of  the  Duchesne  and  its  tributaries 

is  diverted  and  used  for  irrigation  above  the  station. 
Artificial  control.— None. 
Accuracy. — Fair. 
Cooperation. — ^Maintained  in  coc]>eration  with  the  State  of  Utah. 

The  following  discharge  measurement  was  made  by  J.  C.  Dort: 
July  25,  1911:  Gage  height,  2.38  feet;  discharge,  538  second-feet. 

Daily  gage  height^  in  feet,  and  discharge,  in  second-feH,  of  Duchesne  River  at  Myton, 

Utah,  for  1911. 


[J.E. 

Parsons,  observer.] 

July. 

August. 

September. 

October. 

November. 

December. 

Day. 

bB^t. 

Dis- 
charge. 

Oagie 

height. 

DIs. 
Charge. 

Oafife 
height. 

DI». 
ohacge. 

Qbkq 
height. 

Dl». 
charge. 

OftfR) 

height 

Dis- 
charge. 

Oajre 
height. 

Dis- 
charge. 

1 

2.0 
1.86 
1.9 
1.75 
1.7 

l.« 

1.66 

1.66 

1.6 

1.5 

1.6 

1.65 

1.7 

1.75 

1.0 

1.55 
1.0 
1.66 
1.6 
1.6 

382 
328 
846 
294 
277 

247 
233 
233 
219 
219 

219 
262 
277 
294 
247 

233 
247 
233 
247 

1.46 

1.4 

1.4 

1.46 

1.4 

1.4 

1.4 

1.4 

1.46 

1.4 

1.4 

1.4 

1.55 

1.0 

1.56 

1.6 
1.6 
1.4 
1.6 
J.  6 

206 
193 
193 
206 
193 

193 
193 
193 
206 
193 

193 
193 
233 
247 
233 

219 
219 
193 
219 
219 

2..'50 
2.35 
2.30 
2.20 
2.25 

2.26 
2.20 
2.15 
2.15 
2.1 

2.15 

2.15 

2.1 

2.1 

2.1 

2.1 

2.06 

2.06 

2.0 

1.96 

605 
632 
510 
465 

488 

488 
465 
444 
444 
422 

444 
444 

422 
422 
422 

422 
402 
402 
382 
364 

1.9 
1.95 
1.9 
1.9 
2.0 

1.96 

1.9 

1.95 

2.05 

2.0 

2.05 
1.75 
1.75 
1.9 
2.06 

2.15 

2.0 

1.95 

2.1 

2.1 

345 
364 
345 
846 
382 

364 
345 
364 
402 
382 

402 
294 
294 
345 
402 

444 
382 
364 
422 
422 

1.0 
1.76 
1.7 
1.8 
1.9 

1.96 
2.06 
1.06 
2.0 
1.7 

1.86 
1.96 
1.9 
1.7 
1.9 

1.8 
2.05 
2.06 
2.0 
2.0 

247 

2 

294 

3 

277 

4 

810 

5     

346 

6 

864 

7 

402 

8 

864 

9 

382 

10 

277 

11 

328 

12 

364 

13.: 

346 

14 

277 

15 

346 

16     

310 

17 

402 

18         

402 

19 

382 

20 

.••«.•• 

382 
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STTEFACB.WATBB  SUPPLY,  1911,  PABT  IX. 


Daily  gage  height. 

in  feet,  and  discharge  in  second-feel, 
Utah,  for  iPli— Continued 

of  DwAetne  River  at  Ifyton, 

Jtfly. 

August. 

September. 

October. 

November. 

December. 

Day. 

he^t. 

Dis- 
charge. 

Gage 

Dis- 
charge. 

hej^. 

Db. 
cha^^ 

Gage     Dla- 
heli^t.  charge. 

Gaee 
JitAgjtA. 

Dis- 
chargei 

Oa«    Dii- 

21 

1.5 

1.6 

1.56 

1.6 

1.6 

1.6 
1.6 
1.5 
1.4 
1.4 
1.4 

219 
219 
233 
247 
219 

219 
219 
219 
193 
193 
193 

1.5 
1.5 
1.6 
1.6 
1.65 

1.7 

1.8 

2.8 

2.25 

2.3 

219 
219 
219 
247 
262 

277 
810 
770 
488 
610 

1.96 
1.9 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 
1.9 

364 
845 
382 
382 
382 

382 
382 
382 
382 
382 
345 

2.1 
2.1 
1.8 
1.8 
1.05 

2.06 
1.8 
1.76 
1.76 
1.65 

422 
422 
310 
310 
364 

402 
310 
294 
294 
262 

1.96 
1.9 
1.9 
L85 

1.8 

1.8 
1.85 
1.95 
2.0 
2.0 

SM 

22 

345 

23 

345 

24 

328 

25 

2.4 

2.6 

2.4 

2.2 

2.1 

2.05 

2.05 

555 

605 
556 

465 
422 
402 
402 

310 

26 

31)0 

27 

338 

28 

364 

29 

39 

30 

sa 

31 

3S 

NoTK.— There  may  have  been  some  ice  eflect  the  lastpart  of  December, 
from  a  well-defined  rating  carve.    Discharge  estimated  Dec.  31. 


Dafly  disdiarge  detenalaed 


Monthly  discharge  of  Duchesne  River  at  Myton,  Utah,  for  1911. 
[Drainage  area,  2, 750  square  mites.] 


Discharge  in  seoond-feet. 

Rniwiff. 

Month. 

J&inimum. 

Mean. 

Per 

square 
mite. 

Depth  m 

inches  on 

drainage 

area. 

Totalis 
acrMtet. 

km 

August 

382 
770 
605 
444 

402 

193 
193 
345 
262 
247 

246 
256 
423 
360 
343 

0.090 
.098 
.154 
.131 
.125 

0.10 
.10 
.18 
.15 
.14 

15,100 
15,209 
26,000 
21,400 
21,100 

B 

September 

R, 

October 

A 

November 

A 

December 

B 

The  period 

91^^800 

LAKE   FORK  C5REEK  NEAB  MYTON,  tTTAH. 

Location. — ^About  100  yards  below  a  county  highway  bridge  in  sec.  21,  T.  3  S.,  R. 

2  W.,  Uinta  special  base  and  meridian,  3  miles  above  Myton,  Utah,  about  half  a 

mile  above  the  junction  of  Lake  Fork  Creek  and  Duchesne  River. 
Records  available.— July  3,  1900,  to  December  31,  1903;  June,  1907,  to  November 

30,  1910;  July  26,  1911,  to  December  31,  1911. 
Drainage  area. — Not  measured. 
Qage. — Chain  gage.     Several  different  gages  and  datums  have  been  used  previous  to 

1910.    See  Water-Supply  Paper  289.    The  datum  used  in  1911  is  0.03  feet  lower 

than  that  in  1910. 
Channel. — Fairly  permanent. 

Discharge  measurements. — ^Made  from  car  and  cable  or  by  wading. 
Winter  flow. — Ice  affects  the  relation  of  gage  height  to  discharge  for  practically  the 

entire  winter  period. 
Diversions.— Several  canals  of  the  United  States  Indian  Service  and  some  privately 

owned  canals  take  water  from  this  stream  above  the  station  for  irrigation. 
Accuracy  .^Excellent. 
Cooperation. — Maintained  in  cooperation  with  the  State  of  Utah. 


Discharge  measurements  of  Lake  Fork  Creek  near 

Myton,  Utah,  in  1911, 

Date. 

Hydrographer. 

Dis- 
charge. 

a^ 

Tuly  26 

J.C.Dort 

210 

'% 

27 

do 

157           138 
tt.0          Ltt 

Sept.  28 

E.C.LaRue 

W.O| 

^ 
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Daily  gage  height,  in  feet,  and  dMiarge,  in  iecond-feet^  of  Lake  Fork  Creel  near  My  ton, 

Utahjarl911. 

[Tames  McAflee,  observer.) 


July. 

Angast. 

September. 

Oetober. 

November. 

December. 

Day. 

^t. 

Di». 

cbarge. 

Oace.     Diii- 
hflj^t-cbaise. 

heSLl 

Dis- 
charge. 

he%t 

DJs- 
ohaige. 

^t. 

Dfe. 
charge. 

A 

Di9- 

ohaige. 

1 

1.85 
1.0 
1.55 
1.6 
1.3 

1.2S 

1.2 

1.1 

1.16 

1.0 

.0 

.0 

.0 
1.15 
1.1 

1.1 

64 
35 
81 
35 
10 

7.6 
6.0 
2.0 
3.6 
1.6 

1.0 
1.0 
1.0 
3.6 
2.0 

2.0 
1.8 
1.5 
8.6 
1.0 

1.0 
1.5 
2.0 

52 

17 

2.0 
1.5 
2.0 
3.6 
1.6 
1.6 

1.0 

.9 
1.06 

.9 

.9 

.9 

.9 

1.05 

....... 

.9 
.9 

"i.di* 

.9 

.0 

.96 
1.1 
1.0 
1.0 

1.0 

1.0 

1.16 

1.0 

1.0 

1.1 

"i'b" 

1.0 
1.6 

1.5 
1.0 
1.8 
1.0 
1.0 

1.0 
1.0 
1.8 
1.4 

1.0 

1.0 
1.0 
1.4 
1.8 
1.0 

1.0 
1.2 
2.0 
1.6 
1.6 

1.5 
1.6 
3.6 
1.6 
1.5 

2.0 
36 
70 
86 
86 

2.1 
2.0 
1.9 

2.1 
1.0 

**i*9' 
1.9 

2.0 
1.06 
1.9 
1.9 

1.0 
1.9 
1.9 
1.9 
1.9 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 
1.8 

00 
84 
70 
93 
lib 

99 
70 
70 
70 
70 

84 
77 
70 
70 
70 

70 
70 
70 
70 
70 

67 
57 
57 
67 
57 

67 
57 
67 
67 

67 
57 

1.8 
1.8 

1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 

1.8 
1.8 
1.8 
1.8 

1.8 
1.8 

*"2.'6' 
2.0 

1.0 
1.9 
1.9 
1.8 
1.0 

■■*i*9 

1.9 
1.9 
1.9 

67 
67 
67 
67 
57 

67 
67 
57 
57 
67 

57 
57 
67 
67 
67 

67 
67 

70 
84 
84 

70 
70 
70 
57 
70 

70 
70 
70 
70 
70 

1.0 
1.9 
1.9 
1.0 
1.9 

1.0 
1.96 
1.95 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 

2.16 

2.15 

2.36 

2.4 

70 

2 

70 

S 

70 

4 

70 

5 

70 

0 

70 

7 

8 

9 

10 

11 

12 

13 

14 



15 

16 

17 

18 

1.0 
1.16 
.• 

.0 

19 

20 

21 

22 

23 

1.1 

1.76 

1.4 

1.1 

1.0 

1.1 

1.15 

1.0 

1.0 

24- 

25 

26 

2.7 

X4 

2.15 

2.0 

2.1 

1.0 

228 

156 
106 
84 
00 
70 

27 

2.4 
2.4 
2.4 
2.4 

28 

20 

30 

31 

NoTC— Relatlaii  of  caee  heights  to  discharge  probably  aileoted  by  Ice  Dec.  7  to  31.    Daily  discharge 
determined  ikom  a  w«i-defliiea  rating  carve.    Discharge  interpolated  for  days  for  which  gage  heights  are 

Monthly  diidiarge  of  Lake  Fork  Creek  near  My  ton,  Utah,  for  1911. 
[Drainage  area,  476  square  miles.] 


Discharge  fai  second-feet. 

Run-oiT. 

Konth. 

Ifazimom. 

Minimum. 

Mean. 

Per 

square 
mile. 

Depth  in 

inches  on 

drainage 

area. 

Total  In 
acr»-feet. 

Accu- 
racy. 

August 

64 

70 
116 
84 

1.0 
1.0 

67 
67 

0.6 
7.1 
70.6 
63.1 
70 

0.020 
.015 
.149 
.133 
.147 

0.02 
.02 
.17 
.15 
.17 

500 

422 

4,340 

3,760 

4,300 

B. 

September 

C. 

October 

A. 

November 

A. 

December. 

C. 

The  period 

13,400 

Non.— The  mean  monthly  discharge  for  December  was  estimated  because  of  ice,  from  the  flow  when 
the  river  was  open  during  tne  first  part  of  the  month. 
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70  SURFACE  WATEB  SUPPLY,  IWl,  PABT  H. 

WHTTB  BIVSB  BASIN. 
NORTH  FORK  OP  WHITE  RIYER  NEAR  BUFORD,  OOIX>. 

Location. — ^At  Genier's  ranch,  1^  miles  above  Buford,  about  sec.  3,  T.  1  S.»  B.  91 W. 

No  important  tributary  enters  between  the  station  and  the  mouth  of  the  South 

Fork. 
BecordB  available.— May  24,  1910,  to  December  31,  1911.    From  July  18,  1903,  to 

October  31, 1906,  a  gaging  station  was  maintained  by  the  United  States  Geological 

Survey  just  below  Ute  Creek,  5  miles  above  the  present  station.    The  recofds  at 

the  two  points  are  very  nearly  comparable,  as  no  important  tributaries  enter 

between. 
Drainage  area. — 240  square  miles  (State  engineer's  report). 
Ckige.— Vertical  staff. 
Channel. — Practically  permanent. 
Discharge  meaaurementB. — ^Made  from  footbridge. 
Diveraions. — ^There  is  a  court  decree  for  a  diversion  of  1.6  second-feet  from  the  North 

Fork  above  the  station,  but  none  below.    There  are  decrees  for  diveniooa  of  S3 

second-feet  from  tributaries  entering  above. 
Cooperation. — Station  is  maintained  and  records  are  furnished  complete  for  poblka^ 

tion  by  the  State  engineer. 

Diacharge  measuremenU  of  North  Fork  of  WhUe  River  near  Bufard,  Colo.,  m  1911. 


Date. 

Gage 
height. 

Dis- 
chaise. 

Date. 

Hydiographer. 

beS^. 

Dis- 
efaaiSeL 

Peb.    6 

CL.ChatfleW 

C.E.  Turner 

C.  L.  Chatfleld 

Seejt. 
0.72 
2.00 
1.40 

609 
397 

^SE-g 

C.L.  Chatfleld 

.78 

SecjU 
341 

ua 

Daily  gage  height,  in  feet,  of  North  Fork  of  Whiu  River  near  Buford,  Colo.,  for  1911. 

[Mrs.  H.  Oenler,  obaenrv.] 
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DaQy  dUeharge,  in  ieecnd-feet,  of  North  Fork  of  WhiU  River  near  Buford,  Coh.^far  2911, 


D^. 

Feb. 

Mar. 

Apr. 

lUy. 

JmM. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

190 
190 
190 
190 
198 

198 
198 
208 
230 
208 

208 
198 
196 
187 
187 

187 
198 
308 
206 

906 

906 
208 
308 

208 
196 

196 
187 
187 

187 
187 
187 
187 
187 

187 
187 
187 
198 
198 

208 
187 
198 
306 

187 

187 
196 
187 
196 
196 

208 
187 
208 
306 
206 

187 
196 
187 
187 
108 
196 

330 
233 
348 
363 
348 

333 
306 
320 
320 
233 

333 
320 
198 
108 
208 

206 

108 
330 
248 
297 

333 

370 
438 
448 
448 

488 

671 
666 
634 
488 

408 
408 
438 
593 
790 

931 

907 

1,060 

1,130 

950 

700 
700 
TOO 
863 

931 

883 
883 

813 
790 
066 

666 

693 
656 
678 
768 

768 
723 
613 
634 
678 
745 

836 
836 
813 
836 
836 

836 

860 

1,130 

1.090 

883 

860 
813 
836 
813 
790 

860 
790 
790 
790 
733 

836 
745 
722 
656 
592 

550 
529 
488 

448 
448 

488 

468 
448 

448 
406 

408 
408 
370 
370 
370 

333 
333 
333 
333 
315 

397 
397 
397 
297 
297 

397 
448 
315 
397 
397 

297 
297 
297 
397 
363 
263 

283 
248 
233 
233 
233 

238 
333 

338 
338 
283 

233 

348 
333 
333 
333 

233 
233 
333 

233 
233 

363 
233 
233 
233 
233 

233 
233 
230 
220 
220 
220 

220 
220 
233 
233 
220 

206 
308 
308 
308 

308 

208 
208 
208 
220 
208 

206 
208 
206 
208 
208 

208 

108 

198 
198 
198 

208 

206 
208 
230 
315 

315 
280 
280 
233 
468 

315 
280 
280 
262 
248 

233 

220 
208 
208 
208 

208 
208 
208 
208 
198 

208 
208 
208 

208 
208 

308 
208 
198 
198 
187 
208 

208 
208 
198 
198 
208 

208 
208 
208 
208 
220 

220 
220 
220 
233 
233 

233 
220 
233 
220 
233 

230 
208 
208 

208 
208 

208 
208 
108 
108 
206 

206 

206 

862 

206 

206 

206 

208 

288 

230 

10 

230 

u 

20O 

12 

196 

13 

187 

14 

187 

15 

187 

IS 

187 

17 

187 

18 

178 

19 

198 

20 

333 

21 

233 

22 

220 

33 

288 

2i 

383 

3S 

230 

26 

320 

27 

220 

28 

220 

29 

220 

ao 

208 

31 

206 

NoTX.— Discharge  for  days  for  which  gage  heights  are  missing  determined  by  interpclation  and  from 
dfmatolflgie  reports. 

Monthly  discharge  of  North  Fork  of  While  River  near  Buford,  Colo.,  for  1911. 


Month. 

Discharge  in  seoond-feet. 

Run-off 

(total  in 

aci«.itot). 

Maximum. 

Mean. 

Tf braary 

220 
208 
666 
1,130 
1,130 
488 
262 
315 
468 
233 
352 

187 
187 
198 
408 
448 
262 
220 
198 
187 
198 
178 

199 
194 
814 
747 
766 
345 
234 
214 
236 
314 
215 

11,066 

i#ri«.K  ■' — 

11,944 

April 

18,678 

mS?;:;::::::::::::::::::::::::::::::::::::::::::;:::::: 

4&966 

Jn»w .. 

4^668 

Jllly 

21,191 

14,398 

FfptfonlMn- . 

12,754 

14,609 

12,712 

Pef«mber 

13,230 

Tlieperiod 

222,006 

WHITE  BIYEB  AT   MEEKEB,    COT^. 

Location. — ^At  Van  Gleave'e  ranch,  half  a  mile  Boutheastof  Meeker,  in  sec.  23,  T.  1 N., 
R.  94  W.  Nearest  tributaiy  above  is  Curtis  Creek;  nearest  tributary  below  is 
Sulphur  Creek. 

Becordft  availAble.—April  12,  1904.  to  October  31,  1906;  May  7,  1910,  to  November 
30,  1911. 

I>raxna^  area. — 634  square  miles. 

Oage. — Automatic  recording  gage. 

Chaimel. — Practically  permanent. 

"Dmchurge  xneaaurexnents. — ^Made  from  highway  bridge. 
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SUBFACE  WATEB  SUPPLY,  1911,  PABT  IZ. 


Diveraioxui. — ^There  axe  court  decrees  for  diversioiis  of  186  second-feet  from  White 
River  above  Uie  station,  and  59  second-feet  from  tributaries  entering  above. 
Below  there  are  decrees  for  diversions  of  198  second-feet  from  White  River. 

Cooperation. — Station  is  maintained  and  records  are  furnished  complete  for  publica- 
tion by  the  State  engineer. 

Discharge  measurejnenu  of  White  River  at  Meeker,  Colo,,  in  1911. 


Date. 

Hydrographer. 

hei^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

l^S^ 

Dis- 
chaige. 

Feb.    7 
May  22 

July     1 

8 
Aug.  17 

C.  L.  Chatfield 

C  E  Ttuner  ........ 

FeeL 
0.95 
1.9 
1.57 
1.67 
1.42 
.93 

837 
679 
839 

Aug.  18 
19 
22 

Oct.  12 
19 

C.L.  Chatfield 

do 

Chatfield  and  Ault... 

C.L.  Chatfield 

do 

FeeL 
0.98 
.93 
LO 
1.1 
1.03 

Sec-fi. 

Mo 

314 

C.  L.  Chatfield 

do 

do 

do 

372 
437 
386 

Daily  gage  height,  in  feet,  of  White  River  at  Meeker,  Colo.,  for  1911. 
[Walter  Van  Cleave,  obserrer.] 


Day. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

0.8 

.8 

1.06 
.9 

1.0 
.96 
.96 

.95 
.95 
.9 
1.0 
1.15 

1.1 
1.0 

.9 

.96 

.9 

.8 
.96 
.95 
.96 
.86 

.8 

.8 

.8 

.96 

.86 

.8 
.8 
.8 

0.86 
.86 
1.0 
1.1 
1.16 

1.16 

1.16 

1.1 

1.2 

1.25 

1.2 
.9 
.8 
.9 
.86 

.9 
1.0 
.9 
.86 
.9 

.9 
1.0 
1.0 
1.0 
1.0 

.86 
.8 
.9 
.9 
.95 
1.1 

1.15 
1.15 
1.16 
1.2 
1.26 

1.2 

1.16 

1.1 

1.16 

1.2 

1.2 
1.16 
1.0 
1.05 
.95 

1.1 

1.0 

1.0 

1.16 

1.3 

1.4 
1.4 
1.4 
1.5 
1.6 

1.6 

1.65 

1.86 

1.9 

1.7 

1.6 
1.55 
1.6 
1.6 
2.0 

2.3 

2.3 

2.45 

2.8 

2.76 

2.25 

2.16 

2.3 

2.36 

2.46 

2.1 

2.25 

2.25 

2.3 

2.1 

1.9 

1.85 

1.95 

2.16 

2.16 

2.25 

2.1 

2.1 

2.16 

2.2 

2.4 

2.46 

2.56 

2.6 

2.6 

2.65 

2.8 

2.86 

8.16 

3.3 

3.0 

2.76 
2.75 
2.75 
2.65 
2.6 

2.6 

2.46 

2.4 

2.46 

2.4 

2.65 

2.4 

2.65 

2.1 

2.0 

1.8 
1.75 
1.65 
1.55 
1.45 

1.6 

1.5 

1.56 

1.55 

1.6 

1.4 

1.4 

1.4 

1.36 

1.3 

1.3 

1.25 

1.2 

1.2 

1.16 

1.1 

1.05 

1.06 

1.0 

1.0 

1.0 
1.06 
1.16 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 

.95 

.9 

0.9 
.86 
.8 
.85 
.8 

.8 

.85 
.8 
.85 
.8 

.85 
.8 
.85 
.85 
.9 

.9 
.9 
.9 
.9 
.9 

.96 
1.0 
1.0 
1.0 
1.0 

1.0 
.05 
.9 
.9 
.9 
.9 

0.9 

.9 

.96 
1.06 
1.0 

.95 

.9 

.9 

.9 

.85 

.85 

.8 

.85 

.9 

.9 

.9 
.8 
.8 
.8 
.8 

.75 

.8 

.8 

.8 

.8 

.8 
.9 
.9 
.9 
1.0 

1.15 
1.0 
1.05 
1.0 
1.35 

1.6 

1.35 

1.16 

1.1 

1.05 

1.0 

1.06 

1.1 

1.1 

1.1 

1.1 

1.05 

1.05 

1.0 

1.05 

1.0 
1.15 
1.2 
1.15 
1.1 

1.1 

1.1 

1.1 

1.06 

1.05 

1.1 

1.1 

2 

1.06 

8 

1.1 

4 

1.1 

5 

.86 

.9 
.8 

1.06 

0 

1.0 

7 

LI 

8     

1.26 

9 

1.2 

10 

1.2 

11 

L15 

12 

1.1 

13 

1.1 

14 

15 

16 

17 

1.1 

18 

1.05 

19 

.95 
1.0 

1.0 
.9 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.2 
1.2 

20 

21 

1.05 

22 

1.1 

23 

1.06 

24 

25 

26 

27 

28 

29 

30 

31 

Daily  discharge,  in  secomlfeet,  of  White  River  at  Meeker,  Colo.,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

276 
276 
276 
276 
206 

326 
276 
295 
296 
296 

405 
325 
375 
350 
350 

850 
850 
325 
375 
470 

296 
296 
376 
436 
470 

470 
470 
436 
606 
645 

470 
470 
470 
606 
646 

606 
470 
436 
470 
606 

870 
820 
770 
870 
1,280 

1,620 
1,620 
1.805 
2,365 
2,198 

1,805 
1,945 
2,000 
2,000 
2,066 

2.365 
2,435 
2,775 
3,030 
2.545 

770 
770 
820 
820 
770 

676 
675 
676 
630 
586 

326 
296 
275 
295 
276 

275 
296 
276 
296 
376 

326 
325 
350 
405 
376 

850 
335 
326 
336 
305 

470 
376 

405 
375 
630 

870 
630 
470 
436 
406 

435 

2 

4QS 

3 

435 

4 

435 

6 

405 

6 

375 

7 

435 

8 

545 

9 

505 

10 

50S 
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Daily  dUcharge,  in  seeond-futf  of  White  River  at  Meeker y  Colo.,  for  iPii— Continued. 


Day. 


Jan. 

Feb. 

Mar. 

Apr. 

lUy. 

June. 

July. 

Aug. 

Sept. 

Oct. 

206 

436 

606 

605 

1,600 

2,198 

586 

205 

206 

875 

296 

376 

325 

470 

1,446 

2,198 

'  546 

276 

276 

405 

286 

826 

276 

376 

1,620 

2,198 

505 

205 

205 

435 

325 

360 

326 

406 

1,680 

2,065 

605 

205 

325 

435 

325 

826 

206 

860 

1,806 

2,000 

470 

325 

326 

436 

325 

275 

826 

436 

1,300 

2.000 

435 

«5 

825 

436 

325 

860 

876 

875 

1.560 

1.805 

405 

325 

275 

405 

325 

360 

325 

375 

1,560 

1.740 

405 

•   326 

275 

405 

350 

850 

206 

470 

1,620 

1,805 

375 

325 

275 

375 

375 

296 

826 

686 

1,300 

1,740 

375 

325 

275 

405 

376 

276 

825 

675 

1,170 

1.945 

376 

350 

200 

876 

350 

206 

876 

•75 

1,120 

1,740 

405 

375 

275 

405 

375 

295 

375 

676 

1,225 

1.560 

470 

375 

275 

505 

375 

360 

375 

770 

1,445 

1.390 

375 

375 

275 

470 

375 

205 

376 

770 

1,445 

1,280 

375 

375 

275 

436 

375 

276 

296 

870 

1,600 

1,070 

376 

875 

275 

435 

375 

376 

275 

920 

1,390 

1,020 

375 

350 

325 

435 

375 

375 

325 

1,120 

1,390 

920 

375 

325 

325 

435 

375 

325 

1,170 

1,446 

820 

375 

325 

325 

405 

505 

350 

970 

1.500 

628 

350 

325 

375 

405 

505 

435 

1,740 

325 

325 

435 

Nov. 


II. 
12. 
13. 
14. 
15. 

1«. 
17. 
18. 
19. 
20. 

21. 

22. 
23. 
24. 
25. 

ao. 

27. 
28. 

29. 
30. 

31. 


470 
435 
436 
436 
436 

436 

436 
406 
405 
406 

406 
436 
405 
406 

406 

405 
406 
406 
405 
406 


NoTB.— Discharge  for  days  for  whkh  gage  heights  are  missing  determined  by  interpolation  and  fh>m 
dimatologio  reports. 

Monthiy  diteharge  of  WkUe  River  at  Meeker,  Colo.,  for  1911. 


IConth. 


January — 
February.., 

March 

Aprfl 

May 

Jane 

July 

August 

September. 

October 

November. 


The  period. 


Diaobarge  in  aeoond-feet. 


Miaximum.  Minimum.     Mean. 


470 

545 

1,170 

2.365 

3,030 

820 

375 

405 

870 


275 
275 
350 
770 
628 
325 
275 
260 
375 


337 
371 
504 
1.461 
1,836 
515 
318 
311 
449 
428 


Run-off 
(total  in 
acre-feet). 


20,777 
18,736 
22,800 
35,310 
89.807 
109,263 
81,676 
19,567 
18,496 
27,600 
25,497 


419,535 


SOUTH  FORK  OP   WHITE  BIVEB  NEAB   BUFOBD,  COLO. 

Ijocation. — At  Shepherd's  ranch,  7  miles  above  Buford,  about  sec.  7,  T.  2  S.,  R.  90  W. 
Nearest  tributary  a  small  creek  which  enters  from  the  east  just  below  the  station . 

Recoxda  available.— July  25,  1903,  to  October  31, 1906;  June  1,  1910,  to  October  31, 
1911. 

IDrainage  area. — 148  square  miles  (measured  from  Hayden's  atlas). 

Oa^. — ^Vertical  staff. 

Chaiuiel. — Fairly  permanent. 

J>iaehBrge  measurexnentB. — Made  from  highway  bridge  during  high  water  and  by 
wading  at  ordinary  stages. 

Diveriioxui. — ^There  are  no  court  decrees  for  diversions  from  the  South  Fork  above  the 
Btation,  but  below  there  is  a  decree  for  5.4  second-feet.  There  is  a  decree  for  a 
diversion  of  9.2  second-feet  from  tributaries  entering  above  the  station. 

Hunter  flow. — Ice  causes  backwater  and  the  records  are  discontinued  during  the 
winter  months. 

Ck>operation. — Station  is  maintained  and  records  are  furnished  complete  for  publica- 
tion by  the  State  engineer. 
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DMiarge  meaturemerUs  of  South  Fork  of  White  River  near  Bvford,  Colo.,  in  1911, 


Date. 

Hydrognphnr. 

bei^t. 

Dto- 
chaise. 

Date. 

HydrogEapber. 

be^t. 

Dis. 
cfaaige. 

Feb.    0 
May  23 

C.L.ChatfWd 

C,  E.  Turner 

• 

0.40 
2.25 
1.60 

580 
405 

Aug.  21 
Oct.   22 

ChatfleidandAalt... 
do 

0.50 
.40 

Sec-fi. 
1« 
119 

jSy    6 

C.  L.Chetfleld 

Daily  gage  height,  in  feet,  of  South  Fork  of  White  River  near  Bvford,  Colo.Jor  1911. 

[Hogh  Jones,  obeerver.l 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Joly. 

Aug. 

Sept 

0(L 

1 

0.2 
.2 
.2 
.2 
.2 

.2 
.2 
.2 
.2 
.2 

.2 
.2 
.2 
.2 
.2 

.1 

.1 
.2 
.2 
.2 

.2 
.2 
.2 
.2 
.2 

.2 
.2 
.2 
.2 
.2 
.2 

0.2 
.3 
.4 
.2 
.4 

.*6* 

0.0 

li' 

1.0 

1.3 
1.7 
2.3 

4.6 
4.0 
5.0 
5.2 
5.7 

6.8 
6.8 
6.5 
6.7 

5.4 
5.8 
5.0 

4.8 

........ 

4.1 

4.6 
4.5 
8.8 
8.7 
3.6 

"*3."6* 
8.3 

3.0 
2.0 

'  "2.0' 
2.0 
1.9 
1.8 

1.7 
1.6 
1.5 
1.5 
1.4 

1.4 
1.3 
1.3 
1.3 
1.2 

1.2 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
.9 

.8 
.8 

0.7 

0.3 

is 

.3 

0l4 

2 

.4 

8 

.6 

4 

.9 

6 

1.1 

0 

LI 

7 

0.4 
.3 
.3 
.3 

.8 
.2 
.2 
.2 
.2 

.8 
.8 
.3 
.8 
.8 

.4 

.4 
.4 
.4 
.4 

.4 
.4 
.2 

1.0 

8 

.5 

0 

.4 

10 

1.8 

1.7 
1.8 

.4 

11 

,f 

12 

.4 

13 

.  4 

14 

.2 
.2 

li' 

........ 

1.8 
2.2 
2.4 
3.0 

.4 

15 

.4 

16 

.4 

17 

.4 

18 

.4 

19 

.4 

20 

.4 

21 

.*6* 

.7 
.8 
.9 
1.0 
.9 

2.4 
2.0 
2.3 
2.4 
8.2 

3.5 

""*8."8* 

""4.'6' 
4.5 

.4 

22 

.4 

28 

.4 

24 

.4 

25 

.4 

26 

.4 

27 

.4 

28 

.4 

29 

30 

81,.                              

Daily  dxeeharge,  in  seoomd-feet,  of  South  Fork  of  White  River 

nearBuford,  Colo,,  for  1911. 

Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

1 

125 
125 
125 
125 
125 

125 

126 
107 
107 
107 

107 
90 
90 
90 
90 

107 
107 
107 
107 
107 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 

75 
76 
90 
90 
90 

90 
107 
125 

90 
125 

125 
125 
144 
144 
144 

144 
144 
144 
90 
90 

90 
90 
144 
144 
144 

165 
166 
166 
208 
255 

% 

506 
595 
467 

430 
457 
457 
457 
430 

457 
567 
624 
807 
807 

1,361 
1,460 
1,505 
1,579 
1,764 

1,801 
1,091 
2,077 
2,153 
1,991 

1,483 

1,433 
1,433 
1  433 
1,460 
1188 

511 
511 
511 
484 
457 

430 
404 
878 
378 
352 

352 
327 
327 
827 
303 

303 
255 
255 
255 
255 

186 
186 
165 
165 
144 

144 
144 
144 
144 
125 

126 
125 
126 
125 
125 

107 
107 
90 
90 
90 

107 
107 
107 
107 
107 

107 
107 
107 
107 
107 

107 
107 
107 
107 
107 

107 

107 
107 
107 
107 

m 

2 

I2S 

3 

165 

4 

2S1 

5 

279 

6 

239 

7 

a&3 

8 

144 

0 

125 

M) 

125 

11 

12s 

12 

125 

13 

125 

14 

125 

15 

12s 

16 

125 

17 

125 

18 

125 

19 

123 

20 

125 
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Daily  dMckarge,  in  ueond-feet,  of  South  Fork  of  White  River  near  Buford,  Colo.  Jor  1911 — 

Continued. 


Day. 

Feb. 

liar. 

Apr. 

MV. 

June. 

July. 

Aug. 

Sept. 

Oct, 

21 

125 
125 
125 
125 
125 

125 
125 
90 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 
90 

144 

165 
165 
165 
165 

186 
208 
231 
255 
231 

624 
511 
595 
624 
872 

972 
972 

1,077 
1,077 
1,148 
1,325 

1,861 
1,325 
1,077 
1,041 
1,006 

1,006 
972 
905 
807 
511 

255 
255 
255 
255 
255 

255 
255 
255 
231 
208 
208 

144 
125 
107 
90 
125 

125 
125 
135 
125 
125 
135 

107 
107 
107 
107 
107 

107 
107 
107 
107 
107 

126 

22 

135 

23 

136 

24 ,.. 

125 

25 

125 

26 

135 

27 

125 

28 

125 

29 

125 

30 

125 

31 

125 

Note.— Discharge  for  days  for  vhich  gage  heights  are  missing  determined  by  interpolation  and  £rom 
cUmatologJc  reports. 

Monthly  discharge  of  South  Fork  of  White  River  near  Buford,  Colo,,  for  1911, 


Month. 


February. . 
Mardi 

i^:::::; 

Jime 

July 

Au^oat 

September. 
October — 


The  period.. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean. 


135 

90 

90 

76 

255 

90 

1,325 

165 

2,153 

511 

511 

206 

186 

90 

107 

107 

279 

125 

113 
89 
145 
602 
1,416 
325 
129 
107 
144 


Run-off 

(total  fai 

acre-liBet}. 


6,374 
6,474 
8,644 
86,996 
84,254 
19,968 
7,928 
6,367 
8,882 


184,777 


PBICE  BIVEB  BASm. 
PRICE  RIVER  NEAR  HELPER,  UTAH. 

liocation. — ^At  settlement  known  locally  as  Spring  Glenn,  in  sec.  25  or  36,  T.  13  S., 
R.  9  E.,  Salt  Lake  ba^ie  and  meridian,  2\  miles  south  of  Helper,  Utah,  about  2\ 
miles  above  the  diversion  dam  of  the  Price  River  Irrigation  Co.,  and  300  feet  west 
of  the  main  line  of  the  Denver  <&  Rio  Grande  Railroad,  4  miles  below  mouth  of 
White  Creek. 

Becords  available.— February  21,  1904,  to  December  31,  1911. 

I>raiiia^e  area. — 530  square  miles. 

Oa^. — Vertical  staff  on  left  bank. 

Cliaxinel. — Shifting  during  sudden  floods. 

I>iBchar^e  meaaurements. — Made  from  cable  and  car. 

Winter  flow. — Relation  of  gage  height  to  discharge  not  seriously  affected  by  ice. 

IMTeruoxiB. — Records  indicate  the  amount  of  water  available  for  the  Price  River 
Irrigation  Co.  and  for  the  canals  for  the  town  of  Price,  which  take  out  a  few  miles 
below  the  station. 

Accuracy. — Good . 

Cooperation. — ^Maintained  in  cooperation  with  the  State  of  Utah. 

Discharge  measurements  of  Price  River  near  Helper^  Utah,  in  1911, 


Pate. 

Hydiocrapher. 

hei^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

hB^t, 

Dto. 
charge. 

Mar.  21 

31 
38 

O.H.CanlleW 

do 

do 

Feet, 
3.66 
3.82 
3.16 

8ee.'fL 
436 
626 
165 

July  23 
Sept.  15 

J.  C  Dort 

Feet. 
2.90 
2.70 

8ee,'fi, 
81.4 

do 

4ao 
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SUBFACE  WATEB  SUPPLY,  1911,  PART  DC. 


Daily  gage  height,  in  feet,  of  Price  River  near  Helper,  Utah,  for  1911. 
[Ads  Ostberg,  olMrvar.] 


Day. 


1 
2 
8 
4 

5 

6 
7 
8. 

10. 

ir 

12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
34. 

26. 

26. 
27. 
28. 
29. 
30. 
81. 


Jan.      Feb.     Mar.     Apr.     May.    June.    July.    Aoi;.     Sept.     Oct     Not.  I  Dec. 


2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.7 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 

2.6 
2.7 
2.7 
2.8 

2.8 

2.8 
2.8 
2.8 
2.8 

2.8 
2.7 
2.7 
2.8 
2.9 
8.3 


8.1 
2.9 
2.8 
2.9 
2.9 

2.9 
2.8 
2.8 
2.7 
2.7 

2.8 
2.8 
2.8 
2.8 
2.8 

2.7 
2.7 
2.7 
2.7 
2.8 

2.8 
2.8 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 


2.7 
2.7 
2.7 
2.7 
2.8 

2.8 
2.9 
2.9 
3.0 
3.0 

3.5 
8.4 
3.2 
3.0 
3.0 

3.4 
3.7 
3.3 
3.4 

3.7 

8.8 
3.6 
3.4 
3.4 
3.4 

3.3 
3.2 
3.2 
3.2 
3.4 
3.5 


3.4 
8.4 
3.5 
3.4 
3.4 

3.3 
3.3 
3.2 
3.2 
8.2 

3.2 
8.2 
3.2 
8.2 
3.2 

3.2 
3.2 
3.2 
3.2 
3.2 

3.2 
8.2 
3.2 
3.3 
3.4 

3.5 
3.5 
8.6 
3.6 
3.6 


3.5 
3.5 
3.6 
3.6 
3.8 

3.9 
3.9 
4.0 
4.1 
4.1 

4.0 
4.0 
4.0 
4.0 
4.0 

3.9 
3.9 
4.0 
4.0 
3.9 

3.9 
3.8 
3.8 
3.7 
3.7 

3.7 
3.6 
8.6 
3.6 
8.6 
3.6 


3.6 
3.6 
8.6 
3.6 
8.5 

3.5 
8.4 
3.4 
3.4 
3.4 

3.3 
3.3 
3.3 
3.3 
3.2 

3.45 
3.3 
3.65 
3.4 
3.3 

3.3 
3.2 
3.2 
3.2 
3.2 

8.1 
3.1 
3.0 
3.0 
2.9 


2.9 
2.9 
2.9 
2.9 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
2.8 
2.9 
2.9 

Z9 
2.9 
3.35 
3.25 
2.9 

3.0 
3.0 
2.9 
2.9 
2.9 

2.9 
2.8 
2.8 
2.8 
2.8 
2.8 


2.8 
2.7 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 

2.7 
2L7 

2.7 

2.7 

2.65 

2.65 

2.6 

2.6 
2.6 
2.6 
2.6 
2.6 
2.6 


2.6 
2.6 
2.6 
2.6 
2.7 

2.7 
2.7 
2.6 
2.6 
2.6 

2.6 
2.7 
2.7 
8.35 
3.35 

2.7 
2.7 
2.7 
Z6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

3.8 
4.6 
3.2 
3.7 
3.2 


3.2 
3.2 
3.1 
2.9 
2:9 

2.9 
2.9 
2.9 
2,9 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 
2.9 


2.9 
2.9 
2.9 
2.8 
2.8 

2.8 
2.8 
2.8 
Z9 
2.9 

X9 
2.9 
2.9 
2.9 
2.9 

%9 

2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

2.8 
2.8 
2.8 
2.7 
2.7 


X8 
2.8 
2.8 
2.8 
2.S 

2.8 
2.8 
2.8 

2.8 
Z8 

2.9 

2.9 
2.0 
3.0 
2.0 

2.9 
19 
2.9 
2.9 

2.8 

3L8 
3LS 
X8 
2.S 
2.S 

18 

17 
17 
17 
17 


NoTE.~ReIatioii  of  gage  height  to  discharge  probably  affected  by  Ice  Jan.  1  to  Jan.  9. 

Daily  discharge,  in  ucond-feet,  of  Price  River  near  Helper,  Utah,  far  1911, 


Day. 


Jan.   Feb.  Mar.  Apr.  May.  June.  July.  Aug.  SepU  Oct.  Nov.  Dec 


1. 
2. 
3. 
4.. 
5. 

6.. 
7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
16.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

36.. 
27.. 
28.. 
29.. 
30.. 
31.. 


40 
40 
59 
82 
210 


137 
82 
59 
82 
82 

82 
59 
59 
40 
40 

59 
59 
59 
59 
59 

40 
40 
40 
40 
59 

59 
59 
40 
40 
40 

40 
40 
40 


40 
40 
40 
40 
59 

59 
82 
82 
107 
107 

318 
259 
170 
107 
107 


456 
210 
259 
456 

534 
384 
259 
259 
259 

210 
170 
170 
170 
259 
318 


259 
318 
259 
259 

210 
210 
170 
170 
170 

170 
170 
170 
170 
170 

170 
170 
170 
170 
170 

170 
170 
170 
210 
259 

318 
318 
384 
384 
384 


318 
318 
884 
381 
534 

619 
619 
710 
810 
810 

710 
710 
710 
710 
710 

619 
619 
710 
710 
619 

619 
534 
534 
456 
456 

456 
384 
384 
384 
381 
384 


ta'iiHSL'::?^^  discharge  Jan. 
In  adjacent  drainage  areas. 


384 
884 
884 
384 
318 

318 
259 
259 
259 


210 
210 
210 
210 
170 


210 
420 
259 
210 

210 
170 
170 
170 
170 

137 
137 
107 
107 
82 


59 
59 
59 
59 

59 
59 
59 
82 
82 

82 

82 

234 

190 

82 

107 
107 
82 
82 
83 

82 
59 
59 
59 
59 
59 


59 
40 
40 
40 
40 

40 
40 
40 
40 
40 

40 
40 
40 
40 
40 

40 
40 
40 
40 
40 

40 
40 
82 
83 
25 

35 
25 
25 
25 
25 
25 


40 
25 
25 
25 

25 

40 

40 

284 

234 

40 
40 
40 
25 
25 

25 
25 
25 


634 

1|S50 
170 
456 
170 


170 
170 
137 
82 
83 

82 
83 
82 


50 
50 
59 
59 
59 

59 
59 
59 
59 
59 

» 
0 

107 
10? 
82 

83 
S2 
82 

83 
59 


50 
59 

59 

59 
40 
40 
40 

40 
40 


1  to  Jan.  9  estimated,  because  of  ice,  from  cUmatologio  records  andnnhoir 
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McniMy  discharge  of  Price  River  near  Helper,  Utah,  for  1911, 
[Dvalnafe  ana,  Sao  aqoaie  miles.] 


Mooth. 


Discharge  in  aeoond'feet. 


Ififcxifnnfn. 


Mean. 


Per 

square 
mile. 


Rnn-off. 


Depth  in 

incHeson 

drainage 

area. 


Total  in 
acre-feet. 


AociH 
racy. 


January 

Fehmary 

March 

^:::::::::: 

June 

July 

Angost 

September 

October 

Noyember 

December 

The  year 


310 
187 
6U 

384 
810 
420 
234 
60 
1,350 
170 
82 
107 


20 
40 
40 
170 
318 
82 
59 
25 
25 
82 
40 
40 


42.5 
66.0 

202 

225 

558 

236 
81.6 
36.7 

128 
89.5 
73.1 
64.2 


aoeo 

.107 
.381 
.425 
1.05 
.i45 
.154 
.060 
.242 
.160 
.138 
.121 


aoo 
.11 

.44 

.47 
1.21 
.50 
.18 
.06 
.27 
.19 
.15 
.14 


1,360 


20 


150 


.283 


3.83 


2,610 
8,160 
12,400 
18,400 
34,300 
14,000 
5,020 
2,260 
7,620 
5,500 
•4,350 
3.950 


109,000 


PRICE   RIYEB   AT   WOODSIDE,    UTAH. 

lioeation. — ^At  the  Denver  &  Rio  Grande  Railroad  bridge  crossing  Price  River  at 
Woodside,  in  sees.  9  and  16,  T.  18  S,  R.  14  E.,  Salt  Lake  base  and  meridian,  about 
8  miles  below  a  proposed  diversion  dam  for  an  irrigation  project,  and  about  15 
miles  above  the  junction  with  Green  River. 

BeeordB  available.— October  1,  1909,  to  December  31,  1911. 

Drainage  area. — 1,500  square  miles. 

Gage. — Distance  from  a  fixed  point  on  the  bridge  to  water  surftice  is  measured  daily. 

ChaaiLel. — Composed  largely  of  quicksand. 

Diversioxui. — ^A  few  small  tributaries  enter  Price  River  between  the  dam  site  and  the 
station. 

Discharge  xneasurementB. — ^Made  from  upper  side  of  railroad  bridge. 

Winter  flow. — Relation  of  gage  height  to  discharge  probably  affected  by  ice  during 
the  winter  months. 

▲ocnracy. — Because  of  the  shifting  character  of  the  stream  bed  and  as  only  two  meas- 
urements were  made  during  1911,  estimates  of  daily  and  monthly  discharge  can 
not  be  made. 

Cooperation. — Data  for  this  station  supplied  by  Mr.  Horace  W.  Sheley,  consulting 
engineer,  Salt  Lake  City,  Utah.  The  location  of  station  and  methods  of  collecting 
data  and  making  estimates  have  been  approved  by  the  United  States  Geological 
Survey. 

Discharge  measurements  of  Price  River  at  Woodside,  Utah,  ith  1911. 


Date    1 

Hydrograpber. 

Gam 
height. 

Di9- 

charge. 

Mar.  28 

Feet. 
13.87 
14.26 

8ec.-fi, 
300 

July  98 

J.C.  Dort 

115 
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SUBFACE  WATBB  SUPPLY,  19U,  PAET  IX. 


Daily  gage  height,  in  feet,  of  Price  River  at  Woodside,  Utah,  for  1911, 
[D.  P.  Adams,  ol)9arver.) 


Day. 


Jan.       Feb.      Mar.      Apr.      ICay.     Juhb.     Julj. 


1.. 
2.. 
3.. 
4.. 
ft.. 

«.. 
7.. 
8.. 
«.. 
10.. 

11.. 
13.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 

ao.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
81.. 


9.75 
5.9 
7.65 


8.5 
9.1 
9.4 
9.3 
9.65 

9.85 
9.95 
10.1 
10.25 
10.3 

10.3 
10.3 
10.3 
ia3 
10.3 

10.35 
10.4 
10.4 
10.4 
ia45 

10.5 
10.3 
10.2 
10.3 
ia35 

10.4 

iai5 
lass 


ia4 

10.5 
10.4 
10.2 
9.95 

9.75 
10.0 
9.9 
9.75 
9.7 

&8 
9.1 
9.55 
9.9 
10.06 

9.6 
9.2 
8.86 
9.35 
9.35 

9.35 
9.3 
8.8 
&8 
8.75 

9.56 
9.86 
9.76 
9.4 
9.15 
9.25 


9.45 
9.46 
9.35 
9.56 
9.6 

9.7 
9.75 
9.9 
9.95 
9.85 

9.9 
9.95 
9.95 
10.05 

lai 
iao6 

10.06 

lao 
iao6 

10.0 

9.95 
9.9 
9.95 
9.9 
9.85 

9.7 

9.65 

9.65 

9.5 

9.6 


9.4 
9.65 
9.55 
9.4 
9.3 

9.2 
9.15 
9.06 
9.0 
9.0 


8.96 
9.1 
9.15 
9.2 

9.25 

9.35 

9.35 

9.4 

9.45 

9.45 

9.55 

9.65 

9.7 

9.8 

9.85 
9.8 
9.8 
9.9 
9.96 

iao6 


10.06 
10.0 
9.95 
ia05 

laos 

ia2 
ia2 

10.15 
10.25 

ia35 

ia35 
ia4 

10.45 

ia5 

&65 

9.4 
9.95 
9.6 
9.55 
9.6 

9.6 
9.35 
9.8 
10.0 
10.06 

iao6 
iai5 
ia2 
las 
ia85 


ia45 

1&45 
1&55 

lass 
ia55 

ia6 
ia65 
ia7 
ia75 
lass 

ia9 
ia95 

11.05 
11.05 
1L06 

11.06 
11.06 
9.96 

la? 

lao 

ia2 

9.75 

ia55 
ia45 
ia75 

9.3 
10.1 

laa 
ia55 
las 
ia9 


ia« 

1LQ5 
1L15 
11.35 
11.45 

11.45 
11.55 
11.55 
11. 6S 
1L65 

11.55 
1L45 
11.45 
ia95 

iai» 


SAN  BAFAEL  BIVEB  BASIN. 
SAN  BAFAEL  BIYEB  NEAB  GBEEN  EIYEB,  UTAH. 

liocation. — ^At  the  county  bridge  near  the  J.  G.  Morris  ranch,  on  the  main  road  from 
Green  River,  Utah,  to  Hankesville,  Utah,  about  16  miles  south weet  from  Green 
River,  Utah,  in  sec.  27,  T.  22  S.,  R.  16  E.,  Salt  Lake  base  and  meridian. 

Becords  available.— May  5,  1909,  to  December  31,  1911. 

Drainage  area. — ^1,690  square  miles. 

Gage. — ^Vertical  staff  attached  to  downstream  side  of  right  crib  abutment  of  bridge. 

Channel. — Shifting;  frequent  discharge  measurements  are  necessary. 

Discharge  measurements. — ^Made  by  wading  at  low  water  and  from  cable  at  high 
stages. 

Winter  flow. — ^Affected  by  ice. 

Diversions. — ^Water  is  diverted  above  the  station  for  irrigation  in  Castle  VaUey.  No 
water  is  diverted  below  the  station. 

Aocuracy. — Poor,  owing  to  shifting  character  of  stream  bed  and  lack  of  dischaige 
measurements. 

Cooperation. — ^Maintained  in  cooperation  with  the  State  of  Utah. 

Discharge  measurements  of  San  Rafael  River  near  Green  River,  Utah,  in  1911. 


Date. 

Hydrographer. 

faa^t 

Dis- 
ehai^ 

Mar.  80 

0.  H.  Canfleld 

1.09 
L96 

101 

July  22 

J.  C.  Dort 

121 
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Daily  gage  height^  in  feet,  of  San  Rafael  River  near  Oreen  River,  Uuik^foT  1911, 
[B.  F.  Marshall,  observer.] 


Day. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

1.8 
1.8 
1.8 
L8 
1.8 

1.8 
1.8 
1.8 
1.8 
2.46 

6.0 
8.7 
3.0 
2.4 
2.2 

1.6 
1.5 
1.26 
1.35 
1.46 

1.56 
1.56 
1.46 
1.55 
1.6 

1.4 

1.46 

1.6 

1.0 

2.8 

2.6 

2.56 

2.26 

2.65 

2.4 

2.6 

2.26 
2.06 
2.1 
1.85 
L75 

1.65 
1.7 
1.75 
1.65 
1.75 

1.8 
1.65 
1.56 
1.56 
1.75 

1.66 
1.65 
1.66 
1.6 
1.65 

1.66 
1.66 
1.75 

1.6 
1.6 
1.55 
1.65 
1.75 

1.66 
1.66 
1.75 
1.85 
2.06 

2.2 
2.05 
1.75 
1.65 
1.66 

1.75 
1.75 
1.0 

1.8 
1.76 

2.1 

1.76 

1.66 

1.7 

2.1 

1.75 
1.66 
1.55 
1.45 
1.2 
2.35 

2.4 

1.0 

1.85 

2.15 

1.0 

1.0 
1.75 
2.06 
1.0 
1.8 

1.75 

1.65 

1.55 

1.7 

1.56 

1.45 
1.65 
1.55 
1.65 
1.56 

1.45 
1.36 
1.45 
1.46 
1.7 

1.8 

2.1 

1.96 

1.96 

1.8 

1.6 
1.46 
1.45 
1.75 
2.35 

3.25 
3.7 
8.66 
8.05 

8.8 

8.05 
3.36 
2.0 
2.55 
2.8 

2.06 
2.0 
8.06 
2.06 
3.06 

2.0 
2.8 
2.1 
8.4 

8.8 

3.8 
3.65 
3.35 
3.2 
3.06 
3.36 

8.6 
3.8 
8.7 
3.4 
3.6 

4.0 

4.06 

8.7 

3.7 

3.8 

3.7 

3.5 

3.55 

3.25 

8.0 

8.8 

3.7 

4.15 

4.1 

3.55 

8.4 

8.3 

8.4 

2.15 

2.25 

3.05 

2.8 

2.7 

2.6 

2.4 

2.1 
2.2 
1.05 
2.2 
2.1 

2.06 
1.0 
1.75 
1.6 
1.5 

1.4 

1.35 

1.35 

1.25 

1.2 

1.25 
1.26 
1.06 
1.15 
1.65 

1.86 
1.7 
1.6 
1.7 
1.4 

1.3 

2.6 

2.35 

1.0 

1.4 

1.45 

1.26 
1.2 
1.1 
1.05 
.05 

.06 
.9 
.0 
.0 
.0 

.0 
.0 

2.2 

2.1 

1.7 

1.46 
1.25 
1.16 
1.06 
1.06 

.05 

.0 

3.56 

2.4 

1.0 

1.55 

1.3 

1.2 

1.1 

1.06 

1.15 

0.0 
.8 
.8 
.8 
.75 

.7 
.7 
.66 
.6 
.6 

.6 
.6 
.6 
1.7 
1.4 

1.0 
1.75 
1.55 
1.8 
1.4 

1.06 
1.0 

.0 
1.1 

.05 

1.06 
.95 
2.15 
8.75 
5.6 

5.0 
2.86 
8.66 
6.26 
6.15 

4.6 
8.4 
2.8 
2.46 
1.8 

1.5 
1.6 
1.5 
1.7 
1.6 

1.65 
1.45 
U7 
1.65 
1.55 

1.65 
1.46 
1.25 
1.45 
1.65 

1.66 

1.4 

1.65 

1.4 

1.35 

1.26 

L35 
1.45 
1.35 
1.4 

2 

3 

4 

5 

1.86 

L25 
1.8 

6 

7 

8 

1.2 
1.8 
1.26 

1.25 

0 

10 

U 

12 

1.25 

13 

1  25 

14 

1.26 

u 

L25 

16 

1.26 

17 

1  25 

18 

1  26 

19 

1.35 

20 

1.55 

21 

1.5 

22 

1.55 

23 

1.5 

24 

1.45 

26 

1.86 

2S 

27 

28 

29 

ao 

31 

Note.— River  froun  over  Nov.  26  to  Deo.  31,  during  which  period  relation  of  gage  heights  to  djschargs 
was  probably  affected  by  ice. 


DaHy  ditcharge,  in  eeccmd-fui. 

of  San  Rafael  River  near 

Green  River,  Utah,  for  1911. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

1 

102 
102 
102 
•  102 
102 

102 
102 
102 
102 

284 

1,560 
714 
412 
272 
230 

142 
132 
112 
110 
128 

137 
137 
128 
137 
132 

123 
128 
142 
178 
380 
■  322 

649 
240 
336 
272 
322 

240 
202 
212 
172 
159 

148 
153 
150 
148 
150 

166 
148 
137 
137 
159 

148 
148 
137 
142 
148 

148 
148 
159 

142 
142 
137 
148 
159 

148 
148 
159 
172 
202 

230 
202 
160 
148 
148 

150 
159 
178 
165 
159 

212 
150 
148 
153 
212 

159 
148 
137 
128 
108 
261 

272 
178 
172 
221 
178 

178 
159 
202 
178 
165 

159 
148 
137 
153 
137 

128 
148 
137 
148 
137 

128 
119 
128 
128 
153 

166 
212 
186 
185 
166 

142 
128 
128 
159 
261 

528 
714 
092 
835 

760 

835 
566 
412 
309 
380 

460 
412 
460 
428 
460 

412 
380 
476 
586 
760 

760- 
602 
566 

610 
460 
566 

670 
760 
714 
586 
670 

862 
877 
688 
688 
740 

688 

590 
614 
483 
792 

740 
688 

939 
908 
614 

544 
502 
544 
445 
483 

308 
822 
292 
264 
214 

144 

166 
121 
166 
144 

136 
114 
97 
82 
74 

67 
64 
64 
59 

57 

59 
59 
54 
66 

87 

108 
92 
82 
92 
67 

61 
238 
202 
114 
67 
70 

59 
67 
55 

54 

52 

52 

50 
50 
50 
50 

50 
60 
166 
144 
92 

70 
50 
56 
54 
54 

52 

50 

614 

214 

114 

78 
61 
57 
55 
54 
66 

60 
60 
50 
SO 
50 

50 
50 
50 
50 
50 

50 
SO 
50 
92 
67 

114 
97 
78 

102 
67 

54 
52 
50 
55 
51 

54 

51 

156 

714 

2,070 

1,560 
339 
663 

1,760 
2;  580 

1,320 
544 
322 
226 

102 

74 
82 
74 
92 
82 

78 
70 
92 
87 
78 

87 
70 
59 
70 
87 

87 
67 
87 
67 
64 
59 

64 

2 

70 

8 

64 

4 

67 

J:;:..:.... 

64 

6 

50 

J:::::::::: 

61 

8 

57 

9 

61 

10 

50 

11 

50 

12 

50 

13 

50 

14 

59 

15 

50 

16 

59 

17 

59 

18 

50 

19 

64 

20 

78 

21 

74 

22 

78 

23 

74 

24 

70 

26 

64 

26 

27 

28 

29 

30... 

31 

Note.— Daily  discharge  determined  from  curves  draw-n  through  1910  and  1911  discharge  measurements 
and  panUel  to  a  weU-deflned  curve  for  1912.    Daily  discbarge,  Nov.  26-^,  estimated  at  65  second-feet. 
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Monthly  discharge  of  Scat  Rafael  River  near  Green  River,  Utah,  for  1911, 
[Drainage  area,  1,600  square  miles.] 


Month. 


Discharge  in  seoond-feet. 


Maximum. 


ICinlmnm. 


Mean. 


Per 
square 


Bnn-off. 


Depth  in 
tncneson 
drainage 


Total  in 


Aocih 

itey. 


January.. 
February. 
March. 
Ap 


^: 


June. 

July 

August 

September. 

October 

November.. 
December.. 


1,660 
640 
261 
272 
835 


614 
2,070 
2,580 


102 
137 
108 

lie 

128 
214 
54 
50 
60 


224 

106 

164 

163 

402 

608 
06.8 
88.0 

152 

356 
64.1 
a  60.0 


0.138 
.116 
.007 
.006 
.201 
.350 
.060 
.062 
.000 
.211 


0.15 
.12 
.11 
.11 
.34 
.40 
.07 
.06 
.10 
.24 
.04 
.04 


13,800 
10,000 
10,100 
O.J0O 

80>n 
»,aoo 

6,080 
5,410 
0,040 
21.000 
S,810 
3,600 


The  year. 


2,680 


222 


.131 


1.78 


161,0 


a  Estimated. 
HUNTINGTON   CBEEK  NEAR   HUNTINGTON,  UTAH. 

Location. — ^At  Cunha  ranch,  about  7  milee  northwest  of  Huntington,  Utah,  in  sec.  6, 

T.  17  S.,  R.  8  £.,  Salt  Lake  base  and  meridian. 
BecordB  available.— May  3,  1909,  to  December  31,  1911. 
Drainage  area. — 158  square  miles. 
Oage. — ^Vertical  staff  in  two  sections. 
Channel. — Shifting  at  extreme  high  stages. 
Discharge  meaaurements. — ^Made  by  wading  at  low  stages  and  from  a  cable  and  car 

at  high  stages. 
Floods. — ^Extremely  high  floods  occasionally  occur  at  this  station  in  July  and  August. 
Point  of  zero  flow. — On  September  4  it  was  determined  that  there  would  be  no 

flow  past  the  station  if  the  stage  were  to  fall  below  about  1.5  feet.    Control  will 

change. 
Winter  flow. — Ice  affects  relation  of  gage  height  to  dischazge  at  times  during  winter 

months. 
Diversions. — ^Above  all  diversions  (except  Cunha's  ditch)  and  below  all  main  tribu- 
taries. 
Artiflcial  control. — ^A  small  storage  reservoir  on  Huntington  Creek  above  the  station 

controls  the  distribution  of  the  flow  to  a  slight  extent. 
Accuracy.— Fair,  except  for  high  stages. 
Cooperation. — ^Maintained  in  cooperation  with  the  State  of  Utah. 

Discharge  measuremenU  of  Hunttngton  Creek  near  Huntington,  Utah,  in  1911, 


Date. 

Hydrographer. 

bSSTt. 

Dis- 
chai^ge. 

Date. 

iMl^. 

Dis- 
obarg^ 

Mar.  22a 
May  10 

June  16 
July  Ha 

O.H.Canfleld 

Leonard  Taxmer 

do 

do 

2.76 
4.25 
8.90 
3.30 

436 
284 

128 

Aug.  23  a 

Sept.  4  a 

4a 

Oct.  21  a 

Leonard  Tanner 

J.CDort 

Leonard  Tanner 

do 

X80 
2.74 

2.74 
X5S 

as.1 

a  Made  by  wading. 
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DaUy  gage  height^  in  feet,  of  HunitingUm  Creek  near  HunHngUm,  Utah,  for  1911. 
[Joseph  Cunlis,  obseirer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1  

3.0 

"2.76' 

2.8 
2.8 
2.8 
2.85 

"i*9  ' 
2.8 

2.8 

2.8 

2.8 

2.85 

2.85 

2.85 
2.85 
2.85 
2.85 
2.8 

2.9 

2.05 

2.05 

2.95 

2.95 

2.05 

2.95 

3.2 

3.2 

3.3 

3.3 
3.4 
3.5 
3.6 
3.7 

8.8 

3.9 

3.9 

3.95 

4.0 

4.0 
3.95 
3.0 
3.9 
3.9 

3.85 

3.9 

8.95 

3.85 

3.85 

8.95 
3.95 
3.95 
8.85 
3.85 

8.95 
8.95 
8.95 
4.05 
4.0 

4.05 

3.05 

4.0 

4.0 

4.0 

4.0 

4.1 

4.0 

4.t 

4.15 

4.16 

4.05 
4.05 
4.15 
4.15 
4.16 

4.1 
4.0 
4.0 
4.0 
4.0 

8.9 
8.9 
8.7 
3.7 
3.7 

3.6 
3.7 
3.6 
8.66 
3.5 

3.5 
8.4 
3.4 
3.4 
8.4 

8.5 
3.5 
3.5 
3.5 
3.4 

8.4 
3.4 
8.4 
3.3 
8.3 

3.3 
3.4 
3.4 
3.3 
3.3 

3.2 
3.2 
3.3 
3.2 
8.3 

3.3 
3.3 
3.2 
3.2 
3.1 

3.1 
8.1 
3.1 
3.2 
8.1 
3.1 

8.0 
8.0 
3.0 
3.0 
8.0 

8.0 
3.0 
3.0 
8.0 
8.0 

8.0 
3.0 
3.0 
3.0 
8.0 

8.0 
8.0 
3.0 
8.0 
2.9 

2.9 
2.9 

2.8 
2.8 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 
2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 

2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
2.7 
2.7 
2.7 

2.7 
2.7 

2.7 
2.7 
2.7 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 

2.8 

2.7 
2.8 
2.7 
2.8 

2.7 
2.8 
2.7 
2.8 
2.7 

2.8 
2.8 
2.8 
2.8 
2.8 

2.9 
3.0 
8.0 

2 

•  •• 

3 

4 

5 

6  

3.0 

2.0 

7 

8 

9 

2.75 
2.75 

2.75 

2.9 
2.9 

2.8 

10 

•3.2 

u 

3.0 

12 

3.3 

13 

14 

3.0 

3.3 

15 

16 

2.8 

3.4 

17 

2.9 
2.9 
2.9 
2.7 

2.8 

2.75 

2.7 

2.75 

2.7 

2.8 

2.75 

2.75 

2.8 

2.75 

2.8 

3.6 

18 

2.85 
2.85 
2.85 

3.7 

19  .  . 

2.8 

3.8 

20 

4.0 

21 

2.8 
2.8 
2.7 
2.8 
2.7 

2.86 

2.7 

2.8 

2.7 

2.8 

2.7 

4.0 

22 

4.2 

23 

4.4 

24 

4.5 

25 

2,65 

4.0 

26 

4.7 

27 

4.8 

28 

2.65 

2.8 

6.0 

29 

6.0 

30 

5.0 

31 

5.0 

Note.— Relation  of  gage  height  to  discharge  probably  affected  by  ice  Jan.  1  to  Feb.  28  and  Nov.  1  to  Deo. 
31.    Gage  heights  Oct.  1-31  questionable. 

DaUy  discharge,  in  eecondfeet,  of  Huntington  Creek  near  Huntington,  Utah,  for  1911. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1..      

47 
47 
47 
52 
65 

58 

58 

58 
58 
58 

47 
49 
51 
62 
54 

56 
58 
58 

58 
38 

47 
42 
38 
42 
38 

47 
42 
42 
47 
42 
47 

50 
52 
55 

58 
47 

47 
47 
47 
52 
52 

52 
52 
52 
52 

47 

58 
64 
64 
64 
64 

64 
64 
103 
103 
122 

122 
143 
167 
198 
221 

251 
285 
285 
304 
823 

323 

304 
285 
285 
285 
268 
285 
304 
268 
268 

304 
304 
304 
268 
268 

304 
304 
304 
344 
323 

344 
304 
323 
323 
323 
323 

364 
323 
864 
386 
386 

344 
344 

386 
386 
886 

364 
323 
823 
323 
323 

285 
285 
221 
221 
221 

193 
221 
103 
180 
167 

167 
143 
143 
143 
143 

167 
167 
167 
167 
143 

143 
143 
143 
122 
122 

122 
143 
143 
122 
122 

103 
103 
^122 
103 
122 

122 
122 
103 
103 
86 

86 
86 
86 
103 
86 
86 

71 
71 
71 
71 
71 

71 
71 
71 
71 
71 

71 
71 
71 
71 
71 

71 
71 
71 
71 

68 

58 
68 
47 

47 
47 

47 
47 
47 
47 
47 
38 

38 

2 

88 

3.      .      

38 

4 

88 

5.                .      

38 

6 

38 

7 

47 

8 

47 

9 

47 

10 

47 

11 

47 

12 

47 

13 

38 

14 

38 

15 

38 

16 

38 

17 

38 

18 

38 

19 

38 

20 

38 

21 

29 

22 

29 

23 

29 

24 

29 

25 

20 

26 

29 

27 

20 

28 

20 

29 

20 

30 

20 

31.::::.::::: 

Note.— Dafly  discharge  determined  trom  a  fairly  well  defined  rating  curve  for  all  stages, 
estimated  for  days  for  which  gage  heights  are  missing. 
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Monthly  discharge  of  Huntington  Creek  near  Huntington^  Utah,  /or  2911, 
[DraiDagB  area,  100  square  miles] 


Month. 


January  — 
February. . . 

March 

April 

May 

June 

July 

Augast 

September. 

October 

November. . 
December.. 


The  year. 


Discharge  in  second-feet. 


Maximum. 


58 
221 
344 
386 
167 
71 
47 


Minimum. 


38 
47 
251 
143 


29 


Mean. 


30 

40 

49.4 

79.3 
296 
275 
121 

02.5 

30.8 

25 

26 

20 


88.9 


Per 

square 
mile. 


a  188 
.250 
.308 
.496 

1.85 

1.72 
.756 
.390 
.230 

..156 
.156 
.125 


.556 


Run-off. 


Depth  in 
inches  on 
drainage 


a22 
.26 
.30 
.55 
2.13 
1.92 
.88 
.45 
.26 
.18 
.17 
.14 


7.52 


'Accu* 
Total  in    ™^- 


1»840 
2,220 
3,0i0 
4,720 
18,200 
16,400 
7,440 
3,840 
2,190 
1,540 
1,490 
1,230 


64,200 


Note.— The  mean  monthly  discharges  for  January,  February,  November,  and  December  weieestixiiatBd 
because  of  ice.    October  was  estimated  because  of  probable  inoorrect  gage  readings  by  obserwr. 

HUNTINGTON   CREEK  NEAR   CASTLEDALE,  UTAH. 

Location. — ^About  5}  miles  east  of  tlie  town  of  Oastledale  and  about  6  miles  south- 
east of  Huntington,  in  sec.  33,  T.  18  S.,  R.  9  E.,  Salt  Lake  base  and  meridian; 
about  4  miles  above  the  entrance  of  Cottonwood  Creek. 

Records  available.— May  12,  1911,  to  December  31,  1911. 

Drainage  area. — ^350  square  miles. 

Oage. — Vertical  staff. 

Channel. — Sand  and  gravel;  likely  to  shift  during  high  water. 

Discharge  measurements. — ^High-water  measurements  made  from  car  and  cable; 
low-water  measurements  by  wading. 

Point  of  zero  flow. — On  September  5  it  was  determined  that  there  would  be  no 
flow  past  the  station  if  the  stage  were  to  fall  below  about  1.5  feet.  Control  will 
probably  change. 

Winter  flow. — During  the  winter  months  the  relation  of  gage  height  to  dischaige  is 
at  times  affected  by  ice. 

Diversions. — ^The  station  is  located  below  all  diversions. 

Accuracy. — Good . 

Cooperation. — ^Maintained  in  cooperation  with  the  State  of  Utah. 

Discharge  measurements  of  Huntington  Creek  near  Castledalef  Utahy  in  1911. 


Date. 

Hydrographer. 

Gage 

height. 

Dis- 
charge. 

Date. 

1 

h^t. 

Dis- 
chaife. 

May  12 
June  26 

Leonard  Tanner 

do 

do 

de 

Feet, 
3.12 
2.45 
2.18 
1.80 

Sec.-ft. 
132 
63.3 
30.5 
11.6 

Aug.  19 

Sept.    6 

5 

Leonard  Tanner 

J.  C.  Dort 

FeeL 
1.75 
L70 
L70 

4.T6 

July  26 
Aug.    4 

Leonard  Tanner 

5.01 
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Daily  gage  heighty  in  feet,  of  Huntington  Creek  near  CastUdale,  Utah,  for  1911. 
(£lm«r  JeflB,  observer.] 


Dmy. 

May.  1  June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Deo. 

1 

2.15 
2.2 
8.0 
2.0 
2.65 

2.4 
2.5 
1.0 
1.0 
1.0 

1.85 

1.85 

1.8 

1.8 

1.75 

1.85 
1.75 

1.75 
1.76 

*'*i*8" 
1.8 
1.0 
1.0 

1.0 

1.8 

1.0 

1.85 

1.8 

1.8 
1.8 
1.0 
1.0 

1.8 
1.8 
1.85 
1.0 

1.86 

1.85 

1.8 

1.85 

1.8 

1.8 

'"i.*8*' 

1.0 
1.85 
1.85 
1.8 
1.8 

1.0 
1.8 
1.8 
1.8 
1.8 

■■*i.'85* 
1.85 
1.86 
1.85 

1.85 

2 

1.8 

3           

::::::;:::::: 

1.0 

4 

1 

1.8 
1.7 

1.75 

1.7 

1.7 

1.8 

"'%'%" 
1.8 

1.7 
1.8 
1.7 
1.7 
1.75 

3.8 

1.85 

1.75 

1.8 

1.8 

1.8 
........ 

1.75 
1.75 
1.8 

1.76 
1.7 

1.7 

1.05 

1.05 

1.7 

1.75 

1.8 
1.8 
1.7 
1.7 
1.7 

5 

1.85 

6 

1.86 

7 

1.85 

g 

1.85 

9 

10 

1 

2.8 

11 

i 

2.76 

12 

3.1 

2.75 

13 

2.76 

14 

2.85 

15 

2.8 

16 

17 

1.75 
1.75 
1.8 
1.8 

1.8 
1.0 

2.8 

18 

1.7 

1.75 

1.75 

1.7 

1.75 

1.75 

1.7 

1.7 

1.7 

1.75 

1.75 

4.2 

2.6 

"*i.V 

1.0 

1.8 
1.8 
1.0 
1.0 
1.8 

1.8 
1.8 
1.0 
1.8 
1.0 
1.85 

2.8 

19 

2.8 

M 

2.8 

21 

2.86 

22 

2.86 

23 

1 

34 

25 

:::::::::""" 

2.8 

26 

2.45 

2.4 

2.25 

2.2 

2.2 

2.5 
2.6 
2.05 
2.0 

■**i.'o" 

2.8 

27 

8.0 

1.75 

28 

1.75 

29 

1.75 

30 

2.7 

31 

Note.— Relation  of  gage  height  to  discharge  probably  affected  by  ioe  I>ee.  1^31. 

DaHy  ditduxrge,  in  aecond-feet,  of  Huntington  Creek  near  Castledale,  Ulahjfor  1911. 


Day. 

June. 

July. 

Aug. 

8ept 

Oct. 

Nov. 

1 

32 

36 
117 
105 

77 

53 
62 
16 
16 
16 

13 
13 
10 
10 
7.5 

7.5 
7.5 
7.5 

10 

10 

10 
16 
28 
30 
50 

62 
72 
111 
22 
10 
16 

13 

7.5 

0 
10 

5 

7.5 
10 
7.6 
5 
5 

10 
38 
66 
03 
10 

5 
10 
5 
5 
7.6 

234 
13 
7.6 
10 
10 

10 

7.6 

6 

7.5 

7.5 
10 

7.6 
7.5 
7.5 
7.5 
6 

5 

3.5 

3.5 

6 

7.5 

10 
10 

5 

5 

5 

6 

5 

5 

7.5 

7.6 

6 

7.5 

7.5 

5 

5 

5 

7.5 
7.5 
301 
72 

41 
10 
10 
16 
16 

16 
10 
16 
13 
10 

10 
10 
16 
16 
16 

^6 
16 
16 
16 
16 

10 
10 
16 
16 
10 

10 
10 
16 
10 
16 
13 

10 

2 

10 

3 

13 

4 

16 

5 

14 

6 

13 

7 

13 

8 .                 .                 

10 

9 

13 

10 .                 

10 

11 

10 

12 

10 

13 

10 

14 

10 

15 

10 

16 

16 

17 

13 

18 

13 

19 

10 

20 

10 

21 

16 

22 .       . 

10 

23 ' 

10 

24 

10 

25 

10 

26 

58 

53 
40 
36 
36 

12 

27 

18 

28 

18 

29 

13 

30 

13 

31 .                 . 

NoTK.--Daily  discharge  determined  from  a  ratlrg  curve  fiiirly  well  defined  below  3.5  feet  on  gage, 
charge  inteipoiated  for  days  for  which  gage  heights  are  missJng. 
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Monthly  discharge  o/HuntingUm  Creek  near  Ckudedale,  Utah,  for  1911, 


Month. 

DfiBcharge  in  Beoond-feet. 

RmMfl 
(totelln 

acre-foet). 

Aon. 

Minimum. 

Mean. 

nej. 

Jtay 

117 
234 

aoi 

41 
16 

7.6 

5 

8.5 
10 
10 

34.5 

21.0 
18.2 
14.3 
11.8 

lao 

2>120 

1.290 

879 
703 
615 

B 

Aiisust . . 

B 

B«ptember 

B 

October 

B 

November 

B 

Dwembero 

T> 

Theperiod 

6,790 

o  Estimated. 
COTTONWOOD   CREEK  NEAB  ORANGEVILLE,  UTAH. 

Location.— At  Johnson's  ranch,  in  sec.  9  or  10,  T.  18  S.,  K.  7  E.,  Salt  Lake  base  and 

meridian,  about  5  miles  northwest  of  Orange ville. 
BecordB  available.— May  1,  1909,  to  December  31,  1911. 
drainage  area. — ^240  square  miles. 
Gage. — Inclined  staff. 
Channel. — Shifting. 
Discharge  measurements. — ^Made  by  wading  at  low  stages  and  from  a  cable  and 

car  at  high  stages. 
Floods. — Short,  severe  floods  occur  at  this  station  during  August  and. September. 
Point  of  zero  flow. — On  August  22,  1911,  it  was  determined  that  there  would  be  so 

flow  past  the  gage  if  the  stage  were  to  fall  below  about  3  feet.    Control  will  change. 
Winter  flow. — Relation  of  gage  height  to  discharge  affected  by  ice  at  times  during 

the  winter  months. 
Diversions. — Above  all  diversions  except  Johnson's  ditch. 
Accuracy. — Poor,  because  of  shifting  channel. 
Cooperation. — ^Maintained  in  cooperation  with  the  State  of  Utah. 

Ducharge  measurement*  of  Cottonivood  Creek  near  OrangeviUe,  Utah,  in  1911. 


Date. 

Hydrographer. 

heS^t. 

Db. 
charge. 

Date. 

Hydiogxapher. 

l^t. 

ebanB. 

Mar.  23a 
May    8 

July  196 

G.H.Canfleld 

Leonard  Tanner 

do 

do 

JF^et. 
3.81 
6.7 
5.2 
4.4 

539.2 

238.9 

83.8 

Aug.  226 
Sept.  11& 
Oct.   13& 

Leonard  Tanner 

J.CDort 

Leonard  Tanner 

4.0S 
4.03 
8.94 

31.7 

36.7 

a  Wading  under  cable.  fr  Wading  below  cable. 

NoTB.— The  above  measuremente  refer  to  the  gage  Installed  Mar.  22, 19ia 
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Daify  gage  haghty  in  feet,  of  CoUonv)Ood  Creek  near  OrangemUe,  Utah,  for  1911. 
[Robert  Johnson,  observer.] 
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Day. 

Jan. 

Febi 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

4.1 
8.8 
3.8 
8.8 

3.7 
3.7 

"*4.'5* 
4.1 
4.0 

"4. 0* 

4.2 

"3.6" 

3.6 
3.6 
3.6 
4.0 
4.1 

"io" 

4.0 
8.0 
8.0 

4.0 
3.0 

""A.'h 
4.7 

4.5 
4.5 
4.4 
4.4 

4.4 
4.7 
5.0 
6.0 
5.2 

5.8 

6.2 
6.2 
6.3 

4.2 
4.2 
4.2 
4.2 

....... 

4.1 

3.8 
8.8 
3.8 
3.8 

4.0 

2 

4.2 
4.2 

■■4.6' 

4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 

4.0 
4.0 

"4.6" 
4.0 

4.1 

3 

4 

4.0 

6 

4.2 

4.2 
4.2 

6.4 

6.4 

4.7 

4.7 
4.7 
4.7 

0 

3.8 
8.7 
3.6 
8.7 

3.0 
8.0 
4.0 
4.0 
8.0 

8.0 

8.8 

4.1 

7 

8 

5.7 
5.0 

5.5 
5.7 
5.7 

"*5.'4' 

5.4 
5.4 
5.5 
5.4 
5.4 

"5.' 8* 
6.0 
6.0 

6.5 
6.0 
6.0 

6.1 
6.1 

6.0 
5.0 

"5.' 7' 

5.5 
5.4 
5.4 
5.3 

8.8 
8.8 
8.8 

3.8 

'4.0** 

*8.'06* 

4.0 

9 

8.8 

4.1 

10 

4.6 

4.5 
4.5 
4.5 

'*4*7* 

"'4.'6' 
4.6 
4.4 
4.4 

....... 

4.1 

4.1 
4.4 

""a.2 
4.6 

4.4 

11 

4.8 
4.0 
4.6 
8.0 

8.7 

4.0 

12 

4.4 
4.0 
4.0 
4.0 

4.0 

4.0 
4.0 
3.06 

8.06 
3.06 
3.06 
3.8 

4.0 

13 

8.7 
3.8 
8.0 

"i's* 

3.7 

4.6 
4.0 
4.0 

4.8 
4.8 
4.6 

14 

4.0 

15 

4.0 

16 

3.8 
4.0 

17 

8.0 
4.0 

18 

4.1 
4.1 

4.1 
4.0 

4.0 
4.0 
4.0 

4.0 
4.0 
4.0 

""4.0' 

4.0 
4.0 
4.0 
5.3 
4.2 

8.7 

10 

4.5 

8.7 

20 

3.8 

8.8 

8.7 

"iVi 

3.8 

4.1 

3.0 
4.6 
3.8 

■*3*6' 

21 

5.0 

3.8 

8.0 

3.7 

22  

23 

4.2 
4.6 
4.6 

8.8 

4.0 
8.0 
3.0 

3.05 
4.0 

8.7 

24 

4.4 

4.3 

4.0 

4.0 

4.0 

..I!!.. 

as 

38  

5.0 
5.8 

5.2 
5.1 
5.0 
5.0 
5.0 

3.6 

27 

4.0 
8.7 

3.7 
3.0 
4.2 

4.8 
4.8 

3.0 
8.0 

4.0 
4.1 
4.0 

4.0 

28 

8.6 

4.0 

20 

4.3 

4.0 

4.0 
4.0 

4.0 

80 

4.0 
6.1 



4.0 

81     

6.2 

NoTB.— Relation  of  gage  height  to  diacharge  affected  by  ice  Jan.  1  to  about  Jan.  31,  for  several  days  in 
February,  and  about  Kov.  18  to  Dao.  31. 

Daily  ditckarge,  tn  uocmd-feei,  of  Cottonwood  Creek  near  OrangeviXU,  Utahyfor  1911. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Bept 

Oct. 

Nov. 

1  

64 
40 
40 
40 
40 

40 
84 
20 
34 
84 

34 
34 
84 

40 
46 

43 
40 
84 
87 
40 

40 
84 

84 
84 
40 

47 
54 
84 

34 
34 
87 

40 
43 

46 
46 
54 
54 

46 

46 
104 
163 
260 
260 

226 

226 
168 
114 
64 

46 
136 
40 
84 
20 

82 
34 

46 

77 

226 

226 

102 
163 
136 
64 
54 

54 

54 
77 
52 
20 

20 

20 
20 
54 
64 

50 
54 
54 
46 
46 

54 
46 
01 
136 
102 

186 
136 
114 
114 
114 

114 
102 
204 
204 
363 

574 
656 
538 
610 
538 

472 
538 
538 
486 
433 

433 
433 

468 

433 

504 
574 
646 
646 
628 

610 
574 
680 
584 
688 
502 

502 
502 
628 
646 
664 

664 
682 
700 
520 
520 

538 
556 
556 
556 
538 

520 
485 
450 
415 
380 

845 

310 

Vi\ 

268 

240 
205 
176 
175 
175 

160 
146 
132 
118 
102 

102 
102 
102 
04 
85 

70 
70 
70 
86 
102 

04 
85 
86 

60 
60 

60 
60 
68 
76 
85 

60 
50 
50 
50 

48 
46 

43 
43 
43 
43 
41 

80 
87 
87 

37 
87 

37 
60 
52 
43 
85 

60 
48 
37 
37 
37 

37 
31 
31 
31 
81 

31 
31 
31 
31 
31 
31 

81 
31 
31 
81 
31 

31 
31 
81 
31 
40 

50 
60 
31 
31 
81 

31 
31 
31 
31 
31 

81 
31 
31 
31 
31 

31 
81 
81 
275 
43 

37 
31 
31 
81 
81 

81 
31 
31 
81 
81 

31 
31 
31 
28 
28 

28 
28 
28 
21 
21 

21 
26 
81 
26 
26 

26 
26 
26 
26 
24 
22 

21 

2 

21 

8   

21 

4 

21 

5  

21 

5 

21 

7 

21 

g  

21 

9 

21 

10  

21 

11  

21 

12  

26 

13 

31 

14  

30 

15 

28 

15, 

27 

17  

26 

18 

31 

19 

80 

20 

28 

21 

36 

22  ...-»- 

27 

28 

28 

24  . 

81 

25 

81 

26 

31 

27  ., 

81 

28 

37 

29  

81 

30 

31 

31  

NoTB.— Daily  discharge  determined  fh)m  two  poorly  defined  rating  curves  applicable  Jan.  1  to  May  80 
t^iH  Hay  81  to  l>eo.  81,  respectively.    Discharge  interpolated  for  days  when  the  gage  was  not  read. 
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Monthly  discharge  of  Cottonwood  Creek  near  OrangeviUe,  Utah,  for  1911. 
[Drainage  area,  240  sqoare  mileB.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Mfaijm^yn, 


Mean. 


Per 
square 
mUe. 


RmHiff. 


)thin 
MB  on 
drainage 


Totalln 
•oe-fBeL 


Aoeo- 
wsy. 


January . . . . 
February... 
March 

^::::::: 

June 

July 

August 

September. 

October 

November,. 
December.. 


64 
260 
192 
646 
700 
160 

85 
275 

87 

37 


84 
29 
29 

114 
176 
46 
31 
31 
21 
21 


30 
39.1 
96.3 
82.4 

492 

456 
83.2 
40.1 
41.4 
28.1 
26.4 
25 


0.125 
.162 
.401 
.343 
2.06 
1.90 
.347 
.166 
.173 
.117 
.106 
.104 


0.14 
.17 
.46 
.38 
2.36 
2.12 
.40 
.19 
.19 
.14 
.12 
.12 


1,840 
2,170 
5,920 
4,900 
30,200 
37,100 
5,120 
2,470 
2,460 
1,730 
1,570 
1,540 


The  year. 


700 


117 


.488 


6.79 


87,000 


NoTK.— The  mean  monthly  discharges  for  January  and  December  were  estimated  because  of  ice  in  tin 
stream.    Accuracy  for  February  and  November  given  low  because  of  possible  ice  effect. 

FEBBON   CBEEK  (UFPEB  STATION)  NEAR  FEBBON,  UTAH. 

Location. — ^At  the  Petereon  (formerly  Chnstensezi's)  ranch,  in  sec.  35,  T.  19  S.,  R.6 

E.,  Salt  Lake  base  and  meridian,  about  5  miles  northwest  of  Perron  and  1}  miles 

above  the  flour  mill. 
Becords  available.— May  6  to  December  31,  1911. 
Drainage  area. — Not  measured. 
Gage. — ^Vertical  staff  and  sloping  gage.    New  sloping;  gage  installed  September  13, 

1911, 150  feet  below  the  staff,  was  used  for  records  after  that  date. 
Channel. — Probably  shifts  at  high  stages. 

DiBcharge  meaaurements. — ^Made  from  cable  and  car  or  at  low  stages  by  wading. 
Point  of  zero  flow. — On  September  13  and  October  8  it  was  determined  that  &ere 

would  be  no  flow  past  the  station  if  the  stage  were  to  fall  below  about  1  foot  on 

the  sloping  gage.    Control  will  probably  change. 
Winter  flow. — Relation  of  gage  height  to  diachaige  affected  by  presence  of  ice  during 

the  winter  months. 
DiverBiona. — ^Above  all  diversions. 
Accuracy. — Fair. 
Cooperation. — ^Maintained  in  cooperation  with  the  State  of  Utah. 

Discharge  measurements  of  Ferron  Creek  {upper  station)  near  Ferron,  Utah,  in  1911. 


Hydrograpber. 

Gage 
height 

(in- 
clined 
gage). 

Gage 
height 
(ver- 
tical 
staff 
gage). 

Dis- 
charge. 

Date. 

height 

hel^t 

staff 
gage). 

Date. 

dined 

gage). 

chaxge. 

June  29 

T/eonard  'i^nnAf 

Feet. 

Feet. 
3.3 
2.08 
2.7 
2.04 

78.6 
21.9 
18.2 

Sept.  6 

Sept.  18 

13 

Oct.     8 

l^onard  Tanner. 
Dort  and  Tanner 
do 

Leonard  Tanner. 

FtA. 

"iwa 

2.12 
1.80 

FM. 
2.04 
2.82 
2.90 
2.61 

^-■if, 

July  23 

do 

do 

J.C.Dort 

30.8 
35.0 
19.6 

Note.— Measurements  prior  to  Sept.  13, 1911,  refer  to  a  vertical  staff  gage  installed  liay  6, 1911.  Measors- 
nents  on  and  after  Sept.  13, 1911,  have  also  been  referred  to  the  incuned  gage  150  feet  downstream  from 
the  vertical  gage. 
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Daxty  gage  height,  in  feet,  ofFemm  Creek  (upper  station)  near  Ferron,  Utah,  for  1911, 

[J.  H.  Christeosen,  oboerver.] 


Dmy. 

May. 

June. 

July.. 

Ang. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

4.2 

4.1 

4.25 

4.35 

4.35 

4.2 

4.1 

4.25 

4.06 

4.0 

4.06 
4.06 
4.06 
4.15 
4.0 

4.6 
3.9 
3.95 
3.9 
3.95 

3.85 

3.8 

3.65 

8.6 

3.5 

8.45 

3.4 

8.35 

3.3 

3.3 

3.2 

3.15 

3.1 

3.1 

3.1 

8.1 
8.1 
.8.05 
3.0 
2.96 

2.9 
2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
2.9 

"*2."8*' 
2.8 
2.8 
2.8 

2.8 
2.8 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 
2.9 
2.7 
2.7 
4.0 

3.9 
2.7 
2.7 
2.7 
2.7 

2.65 

2.7 

2.7 

2.7 

2.7 

2.7 
2.7 
2.7 

2.65 
2.65 
2.65 
2.65 
2.65 

2.65 

2.65 

2.65 

2.6 

2.6 

2.6 
2.7 
2.1 
2.0 
1.9 

1.9 

1.9 

1.85 

1.85 

1.85 

1.85 
1.85 
1.85 
1.85 
1.85 

1.85 

2.22 

1.9 

2.5 

2.75 

2.0 
1.95 
1.9 
1.85 
1.9 

1.85 

1.9 

1.85 

1.85 

1.9 

1.85 
1.8 
1.8 
1.8 
1.8 

1.75 
1.85 
1.8 
1.6 
1.55 

1.55 

1.75 

1.65 

1.8 

1.8 

1.75 

1.8 

1.8 

1.7 

1.7 

1.76 

1.7 
1.7 

2.0 

2 

3 

4 

1.7 
1.75 

........ 

1.95 

5 

6 

4.5 

4.45 

4.25 

4.3 

4.0 

3.9 

8.9 

8.86 

3.9 

3.85 

3.95 
3.95 
3.95 
3.85 
3.75 

3.9 

4.1 

4.35 

4.25 

4.15 

3.95 

8.9 

3.95 

4.15 

4.3 

4.4 

2.35 

7 

8 

9 

"**2.6" 
1.9 

2.0 

10 

11 

2.35 

12 

13 

1.85 

2.4 

14 

15 

1.3 

16 

2.45 

17 

18 

1.35 
2.25 
2.2 

2.46 

19 

20 

2.45 

21 

22 •.. 

2.1 

2.36 

23 

2.15 

24    

26 

2.1 

1.96 

26 

27 

1.85 
■"i*86* 

1.9 

28 

2.8 

29 

2.7 

30  

31 

2.46 

NOTB.— Relation  of  gage  height  to  discharge  probably  affected  by  ice  Dec.  5  to  31.  Observer  reports 
loepTe8entNov.27.  A  new  gage  was  established  at  this  station  Sept.  13, 1911;  after  Sept.  12  all  gage  heights 
are  from  this  new  gage. 

Daily  discharge^  in  seeond-feet,  of  Ferron  Creek  (upper  station)  near  Ferron,  Utah,  for  1911. 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oot. 

Nov. 

Dec. 

1  

819 
294 
332 
360 
360 

319 
294 
332 
282 
209 

282 
282 
282 
306 
269 

408 
246 
258 
246 
258 

234 
223 

193 
184 
166 

102 
96 
91 
91 
91 

91 
91 
86 
81 
76 

71 
71 
71 
71 
71 

71 
71 
71 
71 
71 

71 
71 
71 
69 
67 

68 
63 
55 
56 
55 

56 

55 
55 
65 
66 

55 

71 
55 
65 
164 

147 
23 
23 
23 
23 

20 
23 
23 
23 
23 

20 

20 
20 
20 
20 

20 
20 
20 
17 
17 

17 
23 
34 
27 
20 

20 
20 

27 
24 
20 
17 
20 

17 
20 
17 
17 
20 

17 
14 
14 
14 
14 

11 
17 
14 
6 
6 

6 
11 

8 
14 
14 

8 
8 
8 
8 
11 

10 
8 
14 
20 
27 

20 
18 
17 
9 
2 

2 
2 
3 
45 
42 

38 
34 
34 
34 
34 

27 

2 

24 

3 

22 

4 

20 

6     

6    

380 
366 
832 
346 
269 

246 
246 
234 
246 
234 

258 
258 
258 
234 
212 

246 
294 
360 
332 
306 

7  

8 

9  

10 

11  

12 

13    

14 - 

15 

16   

17 

18    

19 

20     

21  

22     

23   

24               

25 
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Daily  duduarge,  in  tecond-feei,  of  Ferron  Creek  (upj>er  station)  near  Fenxm^  Uiakjor 

1911 — Continue 


Day. 

May. 

Jane. 

July. 

Aug. 

Sept 

Oct 

1 
Not.  I   Dee, 

26 

258 
246 
258 
306 
346 
353 

136 
128 
121 
114 
114 

66 
63 
63 
63 
63 

23 
23 
23 
22 
21 
20 

17 
44 
20 

74 
106 

11 
14 
14 
8 
8 
11 

25 

27 

17  

28 

17 

29 

17   

80 

17 

31 

Note.— Dally  discharge  May  6  to  Sept.  12  determined  from  thiee  poorly  defined  rating  cnrres  applksbie 
May  6  to  June  25.  June  26  to  Aug.  14,  and  Aug.  15  to  Sept.  12,  respectively.  Dally  discharge  Sept.  13  to 
Dec.  6  obtained  nom  a  well-deflned  curve.  Discharge  mterpolated  for  days  for  whkh  gage  heij^ts  in 
missing.   Dally  discharge  Dec.  5  to  81  estimated  at  10  second-fiKt. 


Monthly  discharge  of  Ferrtm  Creek  (upper  station)  near  Ferron,  Utah,  for  1911 

Month. 

Discharge  In  second-fBet 

Run-off    k-__ 

Minimum. 

Mean. 

Vuiiai  m 
acre-ieet). 

racy. 

May  <Wi ,   . 

380 
406 
102 
104 
106 
27 
45 

212 

114 

63 

20 

17 

6 

2 

286 

258 
73.3 
46-7 
17.3 
14.3 
18.1 
11.7 

14,700 
15,100 
4,510 
2,870 
1,030 
879 
1,080 
719 

B. 

June.  ,.,T 

B. 

July 

B. 

August , . , . , , , .  ^ . , .  - 

B. 

September 

C. 

October 

C. 

P 

December 

D. 

The  period 

40,900 

FEBBON  CBEEK  NEAB  FEBBON,  UTAH. 

Location. — ^At  Westenskow's  ranch,  about  half  a  mile  below  the  headgates  of  the 
North  and  South  canals,  and  about  2^  miles  above  the  town  of  Ferron,  Utah; 
probably  in  sec.  7,  T.  20  S.,  R.  7  E.,  Salt  Lake  base  and  meridian. 

Records  available.— April  28, 1909,  to  October  7, 1911. 

Drainage  area. — 153  square  miles. 

Oage. — Gage  readings  are  obtained  by  measuring  down  to  the  water  surface  from  a 
fixed  point  on  the  footbridge. 

Channel. — Practically  permanent  at  medium  stages. 

Discharge  measurements. — ^Made  from  a  footbridge  at  gage  during  higji  water  and 
by  wading  at  low  water. 

Point  of  zero  flow. — On  September  12  it  was  determined  that  there  would  be  no 
flow  past  the  station  if  the  stage  were  to  fall  below  about  4  foot.  Control  may 
change. 

Winter  flow. — Ice  forms  at  times  during  winter  months. 

Diversions. — ^Two  large  canals,  the  North  and  South,  with  a  combined  capacity  of  100 
second-feet,  divert  water  above  the  station,  and  many  small  ditches  take  water 
both  above  and  below  the  station. 

Accuracy. — ^The  dischaige  curve  is  fairly  well  defined  but  the  estimates  can  be  con- 
sidered only  fair  because  of  diversions  made  above  gage. 

Cooperation. — ^Maintained  in  cooperation  with  the  State  of  Utah. 


Discharge  measurements  of  Ferron  Creek  near  Ferron,  Utah,  in  1911, 

Date. 

Hydrographsr. 

h^t 

chaife. 

Mar   23 

Q.  H  Canflfild .         . .  - 

Ft€L 
1.40 
1.22 

2.60 
.80 

20.9 

25 

do 

ia23 

Hay    5 

Lfionard Tanner .---,-  ,.^-^--  r- 

114 

7u*i4  30 

do 

1.4 
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SAlSr  BAJPAEL  BIVER  BASIN. 

Daily  gage  height^  in  feet,  of  Ferron  Creek  near  Femm,  Utah,  for  1911. 
[JameB  Westenakow,  observer.] 
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Day. 

Jan. 

Feb. 

Har. 

Apr. 

May. 

June. 

July. 

1 
Aug. 

Sept. 

Oct 

1 

1.7 
1.7 
1.1 
1.1 
1.1 

1.9 
1.7 
1.6 
1.6 
1.1 

1.1 
2.0 
2.0 
2.2 
2.2 

2.4 

1.8 
1.7 
2.2 
2.4 

2.4 
1.9 
1.9 
1.9 
2.7 

2.7 
2.6 
2.6 
2.6 
2.6 
2.7 

1.6 
1.3 
1.1 
1.1 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.8 
1.1 

.7 

1.6 
1.9 
1.1 
1.8 
.8 

.8 
1.0 
1.3 
1.1 
1.8 

1.6 
1.9 
1.9 

1.9 
1.7 
1.7 
1.4 
1.0 

1.1 
1.1 
1.6 
1.6 
2.0 

1.2 
1.0 
.7 
.7 
1.1 

1.3 
1.8 
1.8 
1.6 
.9 

1.0 
1.7 
1.4 
1.4 
1.28 

1.0 
1.2 
1.2 
2.2 
2.4 
2.8 

1.7 
2.6 
2.1 
1.6 
1.4 

1.4 
1.4 
1.6 
1.6 
1.4 

1.8 
.9 
.9 
.9 
.6 

.8 

1.1 

1.2 

.9 

.9 

.7 
1.0 
1.6 
2.2 
2.2 

2.0 
1.7 
1.8 
1.8 
1.8 

2.0 
2.1 
2.8 
2.6 
8.2 

8.0 
3.8 
3.4 
3.6 
3.6 

3.6 
2.8 
2.0 
2.0 
2.4 

1.8 
1.8 
2.1 
2.0 
1.8 

1.9 
2.8 
2.4 
2.4 
8.0 

2.3 
2.8 
2.4 
3.4 
3.2 
8.3 

3.0 
2.7 
810 
8.2 
3.0 

2.9 
8.0 
8.0 
2.7 
3.4 

2.7 
2.8 
2.7 
3.0 
2.7 

2.6 
2.9 
2.9 
2.6 
2.1 

2.9 
2.0 
2.1 
2.1 
1.9 

1.6 

1.4 

1.2 

.7 

.7 

0.6 
.0 
.0 
.6 
.6 

.  6 
.6 

0.9 

2 

.7 

8 

.4 

4 

.2 

6 

.6 

6 

.3 

7 

1.2 

8 

9 

10 

1.0 
.6 

11 

12 

13 

14 

1.4 

'.h' 

15 

4.0 

1.9 
.8 
.0 

16 

17 

18 

19 

ao 

21 

.4 

22 ,..-,,,,,,- 

28 

24 

25 

26 

27 

2.1 

28 

29 

8.6 
2.6 

80 

31      

1 

Note.—] 
on 


^on.— Relation  of  gage  hel^te  to  discharge  probably  aileoted  by  ioe  Jan.  1  to  Feb.  28.   Channel  dry 
days  for  which  gage  heli^ts  are  missing  prior  to  Oct.  8. 

Daily  diKharge,  in  eewndfeet,  of  Ferron  Creek  nevr  Ferron,  Utah,  for  1911. 


Day. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

1    

66 
42 
42 
21 
4.0 

6.6 
6.6 

28 

86 

64 

10 
4.0 
1.0 
1.0 
0.6 

16 
16 
16 
28 
2.6 

4.0 
42 
21 
21 
12 

4.0 
10 
10 
80 
96 
88 

42 
114 
72 
36 
21 

21 
21 
28 
28 
21 

16 
2.6 
2.6 
2.6 
.6 

1.6 
6.6 
10 
2.6 
2.6 

1.0 
4.0 

36 

80 

80 

64 
42 
49 
49 
49 

64 
72 
88 
114 
170 

150 
180 
190 
210 
210 

210 
132 

64 
114 

96 

49 
40 
72 
64 
49 

66 
88 
96 
96 
160 

88 
88 
96 
190 
170 
180 

160 
128 
160 
170 
160 

141 
160 
160 
123 
190 

123 
88 
123 
150 
123 

106 
141 
141 
114 
72 

141 
114 

72 

72 

66 

36 

21 

10 
1.0 
1.0 

0.6 
.6 
.6 
.2 
.2 

.9 
.9 

.0 

.0 

4.0 

.2 

.0 
.0 
21 
.0 

.0 
.0 
.0 
.6 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 
.0 

0.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
•0 

.0 
.0 
.0 
.0 
280 

66 
1.6 
.6 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 
.0 

0.0 
.0 
.0 
.0 
.0 

:!l 

.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
72 
136 
200 
114 

2.6 

2 

i.a 

3     ,. 

.0 

4 

.0 

5 

.2 

5     

.0 

7 

10 

8 

g 

10 

11 

13       

13 

14     

15 

16 

17 

18 

19    

20 

21 

22 

23 

24 

26     ...---r 

26 

27 

28    

20 

80 

81 

Non.~DaIly  dlachaige  determined  from  a  poorly  defined  rating  curve. 
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90  SXTRPACE  WATBB  SUPPLY,  1911,  PABT  IX, 

Monthly  dimiharge  of  Ferron  Creek  near  Fenxm,  Utah,  for  1911, 


Month. 

Discharge  hi  aeoond-faet. 

Run-off 
(total  in 
flcie-fBet). 

ACCQ. 

Minimum. 

Mean. 

racy. 

January 

a  2.5 
a3.5 
25.5 
30.1 
118 
107 
9.0 
9.9 
17.4 

154 

194 

1,670 

1,790 

7260 

6,370 

55 

600 

1,040 

D. 

Febniary 

D. 

uS^\   ...:.. 

96 
114 
210 
190 

21 
250 
200 

i.6 
.5 
49 

1.0 
.0 
.0 
.0 

B. 

April 

r. 

iSy.::::::::::. .:::.::::::.: : 

C. 

Jun*.., ,,--,.,.-, r 

C. 

July                          

T>. 

August 

D. 

P«pt«m)^r 

D. 

TheiMriod 

19,000 

a  Estimated. 
FEBBON   CBEEK  NEAB   CASTLEDALE,  UTAH. 

Location. — ^About  8  miles  below  the  town  of  Ferron,  Utah,  and  4  miles  aoutli  of 

Castledale,  Utah,  at  a  point  known  locally  as  Paradise,  in  sec.  35,  T.  19  S.,  R. 

8  E.,  Salt  Lake  base  and  meridian;  2  miles  below  the  point  of  diversion  of  the 

Paradise  canal. 
Records  available.— June  12,  1911,  to  December  31,  1911. 
Drainage  area. — Not  measured. 
Gage. — Inclined  staff  on  left  bank. 
Channel. — Shifting. 

Discharge  measurements. — ^Made  from  car  and  cable  or  by  wading. 
Point  of  zero  flow. — On  September  12  it  was  determined  that  there  would  be  no 

flow  past  the  station  if  the  stage  were  to  fall  below  about  4.2  feet.    Ck)ntrol  will 

change. 
Winter  flow. — Ice  affects  the  relation  of  gage  height  to  dischaige  during  the  winter 

months. 
Diversions. — ^Below  all  diversions,  except  the  Fred  Anderson  ditch. 
Accuracy. — Fair  only,  because  of  shifting  character  of  stream  bed. 
Cooperation. — ^Maintained  in  cooperation  with  the  State  of  Utah. 

Discharge  measurements  of  Ferron  Creek  near  Castledak,   Utah,  in  1911. 


Date. 

Hydrographer. 

h2^l 

Dl». 
charge. 

Date. 

Hydrographer. 

he^t. 

Dis- 
charge. 

June  30 
July  25 

Leonard  Tanner 

do 

Feet. 
5.00 
4.55 
4.40 

8ec.^ 

20.5 

2.05 

.27 

Sept  12 
Oct.     5 

J.CDort 

Leonard  Tanner 

FeeL 
4.38 
4.89 

13.7 

Aug.  25 

do 

NoTX.— Measurements  made  by  wading. 
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Daily  gage  height,  infut,  of  Ferron  Creek  ruar  CaetUdale,  Utah,  for  1911, 
[Abinadl  Olaen,  observer.] 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

4.85 

4.9 
4.85 
4.85 
4.55 

4.45 
4.35 
4.15 
4.15 
4.35 

4.35 
4.45 
4.5 
4.35 
4.4 

4.35 

4.3 

4.4 

5.35 

4.46 

4.35 

4.4 

4.35 

4.35 

4.55 

4.55 

4.5 

4.55 

4.6 

4.45 

4.5 

4.35 

4.3 

4.35 

4.35 

4.35 

4.35 
4.35 

'6.05' 

5.45 

4.95 

4.45 

4.4 

4.35 

4.35 
4.4 

4.35 
4.4 

4.4 

4.4 

4.35 

4.35 

4.35 

4.35 

4.35 

4.35 
4.35 
4.35 
4.35 
4.35 

4.35 
4.35 
4.35 
4.35 
4.35 

4.35 
4.35 
4.35 
4.35 
4.35 

4.35 
4.45 
4.45 
4.55 
4.55 

4,6 

4.55 

4.55 

4.55 

4.55 

4.55 
4.65 
4.65 
6.75 
6.95 

4.8 
4.66 

4.65 

4.9 

4.9 

5.0 
5.0 
5.0 
5.0 
5.0 

4.95 

4.95 

4.9 

4.95 

4.95 

4.9 
4.85 
4.85 
4.85 

■   *4.'8" 

4.8 
4.8 
4.8 

4.8 
4.8 
4.8 
4.8 
4.8 
4.8 

4.8 
5.0 
4.8 
4.8 
4.86 

4.86 

4.8 

4.85 

4.86 

4.8 

4.8 
4.8 

5,1 

5.2 

5.1 

6.0 

4.95 

4.8 

5.0 
4.9 

4.75 

2                                 

4  75 

3 

6.0 

4 

5.0 

5 

4.96 

0 

4.0 

7 

4.9 

8 

4.8 

0 

4.8 

10 

4.8 

11 

4.86 

12 

6.75 
6.65 
6.95 
5.95 

5.65 

6.55 

6.1 

6.85 

5.95 

5.65 
5.55 
5.6 
5.55 
4.95 

4.85 

4.9 

4.95 

4.95 

4.95 

4.8 

13 

4.8 

14 

4.86 

15 

4.8 

16 

4.75 

17 

5.0 

18 

5.0 

19 

5.0 

20.^ 

21 

22 

4.8 

23 

24 

4.9 

4.8 

5.15 
4.5 

4.85 
4.8 
4.8 

25 

26 

27 

28 

29 

30 

31 

NOTL—Relaticmof  gage  heights  to  dixiharge  probably  aflected  by  ice  Nov.  28  to  Dec.  31. 

Daily  discharge,  in  secondfeet,  of  Ferron  Creek  near  Caetledale,  Utah,  for  1911. 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

11.5 
13.5 
11.5 
11.5 
3.0 

1.2 
.2 
.2 
.2 
.2 

.2 

1.2 

2.0 

.2 

.3 

.2 

.2 
.3 
51 
1.2 

.2 
.3 
.2 
.2 
3.0 

3.0 
2.0 
8.0 
4.0 
1.2 
2.0 

0.2 
.2 
.2 
.2 
.2 

.2 
.2 
.1 
.1 
.0 

.0 
.0 
.2 
1.0 
176. 

68 

16.2 

1.2 

.3 

.2 

.2 
.3 
.2 
.3 
.3 

.3 
.2 
.2 
.2 
.2 
.2 

0.2 
.2 
.2 
.2 
.2 

.2 
.2 
.2 
.2 
.2 

.2 
.2 
.2 
.2 
.2 

.2 
1.2 
1.2 
3.0 
3.0 

4.0 
3.0 
3.0 
3.0 
3.0 

3.0 
5.2 
5.2 

122 

338 

9.5 
8.0 
5.2 
13.5 
13.5 

10 
19 
19 
10 
19 

16.2 
16.2 
13.5 
16.2 
16.2 

13.5 
11.5 
11.5 
11.5 
11.5 

0.5 
9.5 
9.5 
9.5 
9.5 

9.5 
9.5 
9.5 
9.5 
9.5 
9.5 

9.5 

2 

10 

3 

9.5 

4 

9  5 

5 

11.5 

6 

11.6 

7 

0  5 

8 

11.5 

9 

11  5 

10 

9.5 

11 

0  5 

12 

122 
104 
158 
158 

104 
80 
185 
320 
158 

104 
86 
95 
86 
16.2 

11.5 
13.5 
16.2 
16.2 
16.2 

9.6 

13 

7  0 

14. 

5.2 

15 

26 

16. 

83 

17 

25 

18 !. 

19 

19 

16.2 

20 

0.5 

21 

19 

22 

13  5 

23 

13.6 

24. 

13.6 

25 

9.6 

28 

20 

27 ;....]!ii;i....!i 

2.0 

28 

2  0 

29 1!!r.*I!!.'.M....' I '.'..'.. 

2.0 

30 ^ 

2.0 

31 

1 

NoTc—Dafiy  dlacharge  detennined  from  a  fairly  well-defined  curve  drawn  through  discharge  measure- 
meats  fai  1911  and  1912.  Dl%harge  estimated  for  days  for  which  gage  heights  are  missing.  Dischaiige 
Nov.  28-30  estimated  as  2.0  seooDd^set. 
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Monthly  ditcharge  of  Ferron  Creek  near  CkLgtledale,  Utah,  for  1911. 


Month. 

DiKhaige  in  aeoond-fBeL 

RUXHtf 

(total  in 
acie4aet). 

Accu- 

pi ffiimiiTH- 

Mean. 

racy. 

Jrm^  la-flOr         T 

320 
61 
176 
338 
19 
33 

11.5 

.2 

.0 

.2 

3.0 

97.7 
4.2 
8.6 
16.7 
12.0 
12.6 
«1.5 

8,680 
258 
529 
994 

738 
750 
93 

B 

July 

C. 

August ....-, ,,-..._,.,--.,,^--,,,,. 

0 

Septemher 

B 

October 

B, 

November 

0. 

Pfloember, .  ..    ...  , t 

D 

7,040 

a  Estimated. 


GBAKB  BIVEB  BASIN. 


KOBTH   FORK  OF   GRAND   RIYEB  NEAR   GRAND   LAKE,  COLO. 

liooation.— Three  miles  southwest  of  Grand  Lake,  Colo.,  in  sec.  13,  T.  3  N.,  R.  76  W. 

Nearest  tributary,  Grand  Lake  outlet,  enters  some  distance  below;  no  tributaries 

for  several  miles  above  the  station. 
Becords  available.— July  29,  1904,  to  September  30,  1909;  Sept^ber  20,  1910,  to 

December  31, 1911. 
Drainage  area.— 107  square  miles  (measured  from  Forest  atlas). 
Ga^. — ^Vertical  staff. 
Channel. — ^Practically  })ennanent. 

Dischargee  measurements. — ^Made  from  highway  bridge  at  the  gage. 
Winter  flow. — Ice  forms  along  the  edges  but  springs  keep  the  river  open. 
Diversions  and  storage. — There  are  court  decrees  for  diversions  of  716  second-feet 

from  the  headwaters  above  the  station.    Of  this  amount  525  second-feet  are  for 

diversion  across  the  divide  into  the  headwaters  of  the  Cache  la  Poudre.    There 

is  also  a  reservoir  decree  for  19,000  acre-feet  from  the  flood  water. 
Accuracy. — The  estimates  of  discharge,  which  have  been  made  only  for  days  when  the 

gage  was  read,  should  be  reliable. 
Cooperation. — ^During  1911  the  station  was  maintained  in  cooperation  with  the 

United  States  Forest  Service  and  the  State  engineer. 

Discharge  measurements  of  North  Fork  ofOrand  River  near  Orand  Lake,  Colo.,  t»  1911, 


Date. 

HydiQgrapher. 

Cktge 
height. 

Dls- 

Date. 

Hydrograpber. 

^ 

Dis- 
dnxfe. 

Jan.  20a 
Feb.  15a 

R.H.Fletcher 

do 

do 

Feet. 
3.40 
2.42 
3.50 

27.6 
37.0 

flept.^8 

C.L.Chattkad 

H.B.  Wfthft 

3.62 
3.63 

47.7 

Apr.  2« 

aloe  conditions. 
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DaUy  gage  Jieightj  in  feet,  of  North  Fork  qfOrand  River  near  Grand  Lake,  Colo, ,  for  1911. 

[T.  O.  Smith,  obeerver.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

JllDB. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

3.5 
3.5 

4.15 
4.2 
4.1 
4.02 

2           

3 

A                  .  ... 

3.8 

3.8 

3.78 

5          

3.8 

5       

4.6 

7 

3.8 

g          

4.7 
5.1 
5.1 

4.8 

4.6 

3.62 

9 

3.46 

10                 .  - 

11             

3.5 

4.5 

12       

3.8 

"s.'m* 

3.7 

13 

4.0 

4.5 

14                 

4.45 

15      

2.42 

3.6 

5.2 

6.4 

3.7 

3.63 

8.4 

1ft 

17 

3.7 
3.6 
3.8 
3.7 

3.05 
3.02 

18            

3.75 

19       

3.6 

20 

3.4 

5.3 

5.6 

3.5 

21              

22          

3.6 

23 

3.4 

5.25 

4.5 

24 [ 

4.0 
4.1 

4.1 
4.22 
4.2 
4.28 

3.73 

25     

. 

4.3 

26 

27 ... 

4.8 

4.0 

28             

4.02 

29 

30* 

3.64 

31 

3.5 



Note.— Ice  ailected  tbe  gage  heights  from  Jan.  1  to  Apr.  2  and  Nov.  13  to  Dec.  31;  gage  read  to  top  of  ice. 

Daily  discharge,  in  gecond-feety  of  North  Fork  of  Grand  River  near  Grand  Lake,  Colo,. 

for  1911, 


Day. 

Apr. 

May. 

June. 

July. 

Aug, 

Sept. 

Oct. 

Nov. 

1  

132 
145 
120 
104 

2               

^ 

3          

4                       

65 

65 

63 

5                 

65 

5             

275 

7                                     

65 

8             

315 
510 
510 

360 

275 

47 

9        

10 

11 

35 

235 

12        

65 

50' 

55 

13  

410 

14            

218 

15       

45 

570 

1,340 

55 

48 

16     

17              

55 
45 
65 
55 

00 

84 

18        

60 

19                            

45 

20          

630 

810 

21       

^ 

22'::::::::::::::::::::.:...:.:::::.:. 

.\ 

45 

23          

600 

235 

24     

100 
120 

120 
100 
145 
165 

58 

25 

28 

27        

360 

28    

104 

29                 .                   . 

1 

30          

40 

31            

t 





NoTB.~Diacfaarge  determined  from  a  well-deflned  rating  curve. 
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SUBFACE  WATEB  SUPPLY,  1911,  PABT  IX. 


GRAND   RIVER   NEAR  ORANBT,  COLO. 

Location.— At  Switzer'e  ranch,  4  milee  east  of  Granby,  about  eec.  22,  T.  2  N.,  B.  76 
W.  Nearest  tributary  enters  from  the  south  1  mile  above  the  station;  Willow 
Creek  enters  Grand  River  1  mile  below  the  station. 

BecordB  available. --June  9,  1908,  to  July  23,  1911. 

Drainage  area. — 484  square  miles  (measured  from  Hayden's  atlas). 

Gag>e. — Vertical  and  inclined  staff. 

Channel. — Practically  permanent. 

Discharge  meaaurements. — ^Made  from  a  car  and  cable  300  feet  below  the  gage. 

Winter  flow. — ^The  river  is  frozen  entirely  across  for  the  four  winter  months;  anchor 
ice  also  occurs. 

Diversiona  and  storage. — ^Between  this  station  and  that  on  the  North  Fork  near 
Grand  Lake  there  are  court  decrees  for  diversions  of  23  second-feet  from  Grand 
River,  20  second-feet  from  the  South  Fork,  and  51  second-feet  from  Stillwater 
Creek.  There  is  also  a  reservoir  decree  for  31,000  acre-feet  of  the  flood  water  of 
the  North  Fork. 

Accuracy. — Conditions  favor  accurate  results,  and  the  estimates  should  be  reliable. 

Cooperation. — Station  is  maintained  and  the  records  for  1911  furnished  by  the  State 
engineer. 

Discharge  meagurements  of  Grand  River  near  Granhy,  Colo.,  in  1911. 


Date. 

HydiQgrapher. 

Oase 
height. 

Die. 
charge. 

Date. 

Hydrogzapher. 

he^ 

Dis- 
ehaxge. 

Jan.  21a 
Feb.  15a 
Apr.    3 

R.H.  Fletcher 

do 

do 

FeeL 
2.60 
2.25 
L60 

S7.6 
116 

Aug.    4 
Sept.   8 

C.  L.  Chatfield 

do 

FeeL 
2.12 
L80 

143 

a  Ice  conditions. 

Daily  gage  heightj  in  feet,  of  Grand  River  near  Granby,  Colo.,  for  1911, 
[J.  F.  Swltser,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 

2.1 

2.1 

2.15 

2.2 

2.25 
2.25 
2.25 
2.15 
2.3 

2.4 
2.5 
2.5 
2.5 
2.5 

2.6 
2.6 
2.5 
2.6 
2.8 

2.8 
2.8 
3.0 
3.0 
3.0 
3.0 

2.9 
2.9 
3.0 
3.0 
2.85 

2.7 
2.6 
2.6 
2.6 
2.5 

2.5 

2.5 

2.4 

2.35 

2.35 

2.35 

2.4 

2.3 

2.35 

2.4 

2.5 
2.5 
2.4 
2.5 
2.5 

2.6 
2.6 
2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

2.8 
2.8 
2.95 
2.95 
2.95 

2.85 

2.85 

2.9 

2.9 

2.8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.5 
2.4 
2.3 
2.1 
2.0 

2.0 
1.9 
1.9 
1.8 
1.8 

1.8 

1.85 

1.9 

1.8 

1.8 

1.8 
1.7 
1.7 
1.7 
1.7 

1.86 

1.9 

1.9 

1.9 

L9 

1.9 

2.0 

2.15 

2.25 

2.8 

2.35 

2.4 

2.5 

2.5 

2.46 

2.4 

2.85 

3.05 

3.2 

3.3 

3.3 
3.5 
3.5 
3.65 
3.8 

3.7 
3.7 
3.6 
3.6 
3.6 

3.75 

3.9 

3.85 

3.65 

3.3 

3.25 

3.2 

3.4 

3.65 

8.6 

8.65 

3.8 

3.8 

3.8 

4.05 

4.2 

4.2 
4.3 
4.3 
4.3 
4.3 

4.45 

4.5 

4.45 

4.4 

4.4 

4.3 
4.3 

ti 

4.65 

4.8 

4.7 

4.45 

4.1 

4.0 

3.85 

3.8 

3.7 

8.7 

3.56 

3.5 
3.5 
3.4 
3.4 
3.4 

3.4 
3.3 
3.2 
3.0 
3.0 

3.0 
,     3.0 
3.0 
3.0 
3,0 

3.0 
3.0 
2.9 
2.9 
2.9 

2.8 
2.8 
2.7 
2.7 
2.8 

2.8 
2.8 
2.9 

2 

3 

4 

2.1 

5 

6 

7 

8 

L8 

9 

10  .   . 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20..     . 

21 

22 

23 

24 

26 

.  .. 

26 

1 

27 

28 ..     . 

29 

30 

81 1 

- 

NoTB.— The  gage  heights  from  Jan.  1  to  Mar.  28  were  affected  by  lee. 
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DaUif  dUchargey  in  Kcond-feet,  of  Grand  River  near  Cfranby,  Colo. ,  for  1911, 


Day. 

Apr. 

Itoy. 

Jane. 

July. 

Aug. 

Sept. 

1 

210 
180 
180 
150 
150 

150 
165 
180 
150 
150 

150 
130 
130 
130 

lao 

165 
180 
180 
180 
180 

180 
210 
260 
300 
320 

340 
860 
400 
400 
380 

860 
585 

738 
850 
925 

085 
1,100 
1100 
1,250 
1,400 

1,300 
1,300 
1,200 
1,200 
1,200 

1,350 
1,500 
1,450 
1,250 
925 

888 

860 
1,000 
1,150 
1,200 

1,250 
1,400 
1,400 
1400 
1,660 
1,850 

1,850 
2,000 
2,000 
2,000 
2,000 

2,220 
2,300 
2,220 
2,150 
2,150 

2,000 
2,000 
1,860 
2,150 
2,520 

2,800 
2,600 
2,220 
1,720 
1,600 

1,460 

1,300 
1,300 
1,150 

1,100 
1,100 
1,000 
1,000 
1,000 

1,000 
925 
850 
700 
700 

700 
700 
700 
700 
700 

700 
700 
625 
625 
025 

650 
550 
500 
500 
550 

550 
550 
625 
695 
565 

535 
605 
475 
445 
410 
375 

2 

3 

4 

240 

5          

6 

7 

8 

150 

9 

10 .' 

11 

12 

13 

14 

15 

16 

17        .                 

18 

19 

20 

21 

22 

23      

24 

25 

26        

27 

28 

29 

30 

31 

Non.'I>ally  diacharge  detennlned  from  a  fairly  well  defined  rating  curve.    Discharge  estimated  July 
24  to  31. 

Monthly  diackarge  of  Grand  River  near  Granby,  Colo,,  for  1911, 


Month. 

Dfacharge  in  second-feet. 

Run-off 
(total  In 
acre-feet). 

Accu- 

Maximum. 

IflTifTniiTn- 

Mean. 

racy. 

January 

65 
85 
115 
212 
1,160 
1,800 
620 

4,000 
4,720 
7,070 
12,600 
71,300 
107,000 
38,100 

D. 

February 

D. 

Kerrh              

D. 

April 

400 
1,850 
2,800 
1,000 

UO 

360 

1,000 

375 

B. 

}^  ::::::"]" ::::::., ::::...[..: 

B. 

June 

C. 

July 

B. 

The  period 

245,000 

Note.— Discbarge  Jan.  1  to  Mar.  31  was  estimated  from  2  discharge  measurements  and  cUmatologlo 

FBOQCYiS* 

GRAND   RIVER  AT   SULPHUR   SPRINGS,  COLO. 

Location. — ^At  the  bridge  connecting  the  Denver,  Northwestern  &  Pacific  Railway 
station  with  the  town  of  Sulphur  Springs,  in  sec.  2,  T.  IN.,  R.  78  W.  Nearest 
tributary,  Beaver  Creek,  enters  the  river  2  miles  below  the  station. 

EecordB  available.— July  22, 1904,  to  September  30, 1909;  September  23, 1910,  to 
December  31, 1911. 

Drainage  area. — 946  square  miles  (measured  from  Hay  den's  atlas). 

Gage. — Chain  gage;  datum  the  same  as  that  of  the  gage  used  originally. 

Chaxmel.— Somewhat  shifting. 
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SURFACE   WATER  SUPPLY,  1911,  PART  EL 


"DiBchMcge  measureineniB.— Made  {rom  bridge  during  high  and  oidioary  Btagee, 
and  by  wading  during  low  water. 

Winter  flow. — The  river  ia  frozen  over  during  the  winter  months  and  dischiige 
measurements  are  made  to  determine  the  winter  flow. 

DiversionB. — ^Between  this  station  and  that  near  Granby  there  are  court  decrees  for 
diversions  of  100  second-feet  from  Grand  River  and  662  second-feet  from  inter- 
vening tributaries.  There  is  also  a  reservoir  decree  for  31,300  acre-feet  from  the 
flood  waters  of  Grand  River. 

Accuracy. — Owing  to  the  shifting  character  of  the  channel  the  estimates  of  discfaaige 
can  not  be  considered  better  than  fair  or,  possibly,  good. 

Cooperation. — Station  is  maintained  in  cooperation  with  the  United  States  Ferest 
Service  and  the  State  engineer. 

Discharge  meaturements  of  Grand  River  at  Sulphur  Springs,  Colo.,  in  1911. 


Date. 

Hydrogzapher. 

he^ 

Dto- 
ohaige. 

Date. 

Hydrographer. 

hel^. 

Db. 

Jan.   17 
Feb.  U 
Apr.    3 

R.H.Fletdher 

do 

do 

FeeL 
03.90 
62.70 
2.09 

"-4 

103 
330 

July  29 

Sept.   6 

13 

C.L.Chatfield 

do 

H.  B.  Wfthft 

2.72 
2.10 
L97 

atc-ft 

578 
»9 
2S 

oloe  present.    Oage  helgiht  to  top  of  Joe.  bloe  preaent.   Oagehelgiht  to  water  a 

DaHy  gage  height^  infest,  of  Qrand  River  at  StUpkur  Springs,  Colo.,  far  191L 

[J.  E.  Wolfe,  observw.] 


Day. 

Tan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oot. 

Not. 

Deo. 

1 

2.72 
2.74 
2.7 
2.72 

'ioo' 

2.96 
2.76 
2.66 
2.75 
3.35 

3.96 
4.2 
4.15 
4.45 

4.78 

4.2 
4.0 
3.9 

5.7 
5.6 
5.4 
5.3 
5.8 

5.25 

4.86 
"4.6* 

2.2 
2.2 
2.2 
2.25 
2.2 

2.2 
2.2 

2 

2.45 

2.25 

8 

4 

'*i:76 
1.75 

1.8 

3.9 

1.85 

1.85 

1.9 

4.15 
4.85 
4.75 
4.75 
4.75 

4.75 
4.75 
4.75 
4.85 
4.7 

3.1 

5 

4.9 

4.6 
4.4 
4.2 

4.0 

2.35 

2.1 

6 

2.72 
2.76 
2.76 
2.71 
2.74 

::::::: 

7 

2.25 
2.25 
2.25 
2.26 

2.2 
2.25 



8 

9 

3.1 

10 

11 

*i."97* 

2.2 
2.2 
2.2 
2.1 
2.1 

8.1 

12 

1.9 
1.85 
1.76 
1.7 

13 

14 

2.7 
2.7 

2.7 

1.66 

1.66 

1.66 

1.65 

1.64 
1.66 
1.6 

5.65 
5.6 

2.3 
2.25 

2.26 

16 

8.06 

16 

17 

2.9 

1.96 
1.86 
2.0 
2.1 

2.22 
2.3 

5.45 
5.5 

18 

2.1 
2.1 
1.9 

2.1 
2.05 
1.0 
2.0 

%m 

19 

3.26 
3.2 

8.1 

2.2 

20 

21 

2.2 

2.76 
2.65 

::::::: 

19 

22 

23 

2.86 

'*"" 

24 

2.35 
2.6 

2.68 
2.68 
2.76 
2.96 

26 

1.74 

2.5 
2.45 

2.85 
2.86 

28 

27 

1.72 

29 

« 

1.95 
1.95 
1.9 
1.85 

....... 

29 

4.9 
4.9 

i*75 

2.2 



30 

*"i'86 

81 

Note.— Gage  helots  Jan.  1  to  Mar.  10,  Nov.  7,  and  Nov.  11  to  Deo.  31  afleoted  by  ice:  gage  nad  to  top 
ofice;  average  thickness  of  toe  Jan.  1  to  Mar.  10  was  1.4  feet;  average  tbiofauss  Of  loa  in  November  waa  03 
loovt  ana  in  Deoember  1 J  fset* 
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Daily  dUehargey  in  teeond-feet,  of  Qrand  River  at  Sulphur  SpnngSj  Colo,,  for  1911. 


Day. 

Apr. 

ifiiy. 

June. 

Inly. 

Aug. 

Sept. 

Oct. 

Nov. 

1 : 

746 
610 
650 
610 
1,020 

1,520 
1,770 
1,720 
3040 
2,420 

1,770 
1,570 
1480 

8,670 
3,520 
3,220 
3,080 
3,080 

3,010 

3,600 

330 
330 
330 
350 
830 

830 
330 

2       

446 

850 

3 

288 

4  

166 

5 

2,560 

2,200 
1980 
1,770 
1,570 

396 

280 

166 

6 

180 

7     

850 
850 
350 
350 

330 
850 

8 

108 

0 

108 

10 

216 

11 

**'*346* 

830 
830 
880 
300 
390 

13  

315 
196 
166 
150 

13 

14 

l:S! 

870 
850 

360 

15    

16        

17 

232 

igs 

260 
290 

838 

370 

8,300 
3,370 

18          

390 
390 
216 

290 
270 
216 
260 

19 

066 
020 

850 

330 

ao 

21      

330 
610 
660 

22 

23 

24 

805 
620 

510 
568 

610 
786 

25 

470 
446 

26      

27 

28    

233 
282 

216 

108 

29 

2,560 
2;  660 

610 

330 

30    

31 

NoTB.— Daily  disoham  detcrmliMd  from  a  fairly  wall  dcflnad  rating  onrve.    Estfmatea  made  oDly  far 
days  when  gage  waa  read. 

GBANB   BIYEB  NEAB   KBEMMLING,  COLO. 

IdOcation. — ^At  the  entrance  to  Grore  Canyon  3  miles  eouthwest  of  Kremmling,  in  sec. 

23,  T.  1 N.,  R.  81 W.    Nearest  tributary,  Blue  River,  enters  a  mile  below  Kremm- 

ling. 
Becords  available.— July  24,  1904,  to  December  31,  1911. 
Draina^  area. — 2,380  square  miles. 
Ga^. — ^Automatic  recording  gage,  except  during  the  winter  months  when  a  staff  gage 

is  read. 
Ghaxmel. — Somewhat  shifting;  the  bed  scours  at  high  stages  and  silts  during  low. 
Winter  flow. — ^Although  the  river  freezes  entirely  across  at  the  station,  there  was 

little  if  any  backwater  during  1911,  as  shown  by  discharge  measurements  made 

during  the  winter.    Rapids  below  the  station  remained  open  and  thus  prevented 

backwater  from  ice. 
gremTnling  reservoir  aite. — ^The  station  is  located  at  the  site  of  the  proposed 

Ejremmling  reservoir  of  the  United  States  Reclamation  Service.    With  ik  200-foot 

dam  at  the  mouth  of  Gore  Canyon  the  capacity  of  the  reservoir  would  be  2,200,000 

acre-feet. 
JMvenioxiB. — Between  this  station  and  that  at  Sulphur  Springs  there  are  court 

decrees  for  diversions  of  34  second-feet  tix>m  Grand  River,  and  2,315  second-feet 

from  intervening  tributaries  exclusive  of  diversions  for  placer  mining  in  the  Blue 

River  drainage. 
Accuracy. — ^Although  the  channel  is  somewhat  shifting,  sufficient  dischaige  measure* 

ments  have  been  made  to  form  a  basis  for  reliable  estimates  of  flow. 
Cooperatio]!. — Since  1910  this  station  has  been  maintained  in  cooperation  with  tho 

State  engineer. 
8174*— wsp  309—14 7 
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Discharge  metuuremmU  of  Grand  River  near  KrmmUng,  Colo.,  in  1911. 


Date. 


Hydzo^ispiMf. 


Jan.  17a  R.  H.  Tletoher 

Fab.    Oa  Fletcher  and  RoaseU 
13a  R.H.Fletcher 


1.00 
.70 
.80 


Dif- 


Anr.  5 
Jifly  36 
Sept.  2 


Hydrograpber. 


R.  H.  Fletoher 
C.  L.  Cbatfleld 
do 


146 
6w46 
156 


Dto- 


8tc^ 

1.050 

1,M0 

•15 


a  loe  oonditloDB. 

DMy  gage  height,  in  feet,  ofOrand  River  near  KremnUing,  Colo.,  for  1911. 

[H.  C.  Rogers,  obeerver.] 


Day. 

Jan. 

Feb. 

Kar. 

Apr. 

May. 

June. 

July. 

Atlg. 

8q>t. 

Oet. 

Not. 

Dm. 

1 

a4 

.66 

.65 
.6 
.76 

.86 

.8 
1.0 

.96 
1.0 

.96 
.96 

.86 

.8 

.8 

.8 

.8 

.86 

.8 

.7 

.86 

.8 

.7 

.7 

.76 

.9 

.96 
.96 
.8 
1.15 
1.7 

1.5 
1.16 
1.86 
.96 

.86 

.86 

.8 

.75 

.7 

.8 

.6 

.7 

.76 

.76 

.7 

.8 

.8 

.66 

.66 

.66 

.66 

.6 

.6 

.0 

.6 

.65 
.6 
.6 

0.65 
.66 

:? 

1.0 

1.86 

1.2 

1.46 

106 

1.66 

16 
1.6 
1.3 
1.3 
1.26 

1.46 

1.26 

1.06 

1.1 

1.46 

1.66 
1.65 
1.66 
1.56 
1.26 

1.0 
1.06 
1.15 
1.26 
1.66 
1.6 

1.6 

126 

186 

176 

146 

125 

106 
1.4 
1.76 
106 

It 
1.8 
1.7 
1.4 
1.46 

1.36 

1.6 

1.6 

1.76 

116 

166 
126 
166 

4.1 
4.1 

4.1 
4.6 
6.4 
6.0 
6.6 

6.2 

4.76 

4.6 

4.7 
6.6 

6.3 
7.5 
8.4 
9.2 
18 

10.3 
8.8 
8.4 
18 
13 

10.0 
10.2 
10.4 
10.9 
10.6 

14 
8.6 
8.0 
10 
16 

16 
10.0 
16 
17 
10.0 
10.4 

10.8 
11.6 
11.7 
11.4 
11.7 

11.8 
11.8 
111 
115 
116 

11.6 
11.4 
11.7 
11.4 
11.0 

11.6 
11.6 
11.3 
10.8 
11.0 

10.9 
11.0 
11.2 
11.2 
16 

18 
12 
7.9 
7.8 
7.6 

7.1 
7.8 
17 
19 
18 

10.7 
10.0 

10 

7.3 

it 

16 
12 

11 
12 
13 

ti 

17 
11 
16 
10 
16 

12 

12 

4.96 

4.7 

4.5 

4.3 

4.15 

ti 

166 

il. 

to" 

10 
136 

If 

14 

116 

10 

106 

106 

195 

19 

116 
176 
4.16 
4.8 
4.U 

176 
146 
116 
10 
185 
17 

165 

ir 

176 
165 

itl 

135 
125 

V^ 

106 
106 
116 

146 
136 

If 

10 
10 
10 
1.96 
1.9 

1.86 
1.86 
L9 
1.96 
10 

16 
11 
19 
17 
166 

IS 

If 

196 

1:? 

146 
135 
13 

126 
12 

12 
126 
12 

106 
18 
1.46 
1.8 
1.96 

1.8 

1.8 

1.8 

1.7 

1.75 

1.6 

1.46 
1.6 

1:1 

1.66 

1.6 
1.6 

:t 

.86 

1.4 
10 

166 

106 

L9 

1.76 

1.9 

1.8 
1.6 
1.3 
.66 
.85 

.85 
.96 
.9 
.56 

.45 

^l 

2    

.71 

3 

.» 

4 

.45 

5 

.8 

8 

.6 

7    

LO 

8 

1.11 

9 

.71 

10 

LOS 

11 

\ 

la 

18 

.78 

14 

.8 

15 

1.35 

18 

1.06 

17 

1.1 

18 

1.55 

19 

11 

ao 

105 

n 

14 

22 

145 

as...: 

13 

24 

125 

a6..., 

145 

as 

8.35 

27 

33 

28 

115 

29 

ao 

1.S6 
1.75 

31 

L05 

Non.— loe  present  from  Jan.  1  to  liar.  12  and  Nov.  11  to  Dec.  81.  bat  disobarse  meaaamiMats  dioved 
little  if  any  backwater.  Oage  heights  Jan.  1  to  Apr.  29  and  Oct.  21  to  Dec  81  read  on  a  staff  gags;  gBga 
heights  Apr.  30  to  Oct.  20  recorded  by  automatto  gage. 

Daily  dUcharge,  in  seamdfeet,  of  Qrand  River  near  KremmJing,  Coh.,  for  1911. 


Day. 

Jan. 

Feb. 

Kar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dec 

330 
360 
360 
870 
402 

428 
416 
466 
452 
465 

600 
602 
662 
462 
428 

428 
415 
402 
390 
370 

380 
380 
380 
390 
465 

652 

615 
660 
650 
650 

620 

860 

940 

1,100 

1,030 

980 
920 
720 
830 
920 

1180 
1,900 
1,800 
1,980 
2,250 

2,730 
1460 
4,160 
4.860 
6,400 

6,860 

7,100 
7,350 
7,000 
7,350 

7,600 
7,600 
7,850 
8,350 
8,300 

2,960 
3,400 
4960 
6,060 
6,000 

6,860 
6,160 
4,880 
8,910 
8,480 

1,430 
1,360 
1,300 
1,270 
1,220 

1,160 
1,120 
1,080 
1,040 
1,040 

905 
905 
920 
050 
965 

936 
906 
876 
846 
816 

920 

1,070 

1,010 

950 

035 

1,200 
1,340 
1,180 
l!l80 
1,090 

578 
650 
652 
628 
630 

616 
566 
606 

890 
630 

3SD 

2  .............. 

408 

8 

402 

4 

840 

6 

415 

8 

379 

7 

455 

8::::::::::::;:; 

502 

9 

402 

10 

478 
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Da$iy  ditduarfe^  in  $eeondfiet,  ofOrand  River  near  KremmUng,  (hlcjor  1911— €ontd. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Ang. 

Etept. 

Oct. 

Nov. 

Dec 

11 

452 
452 
428 
415 
415 

415 
415 
428 
415 
390 

428 
415 
300 
390 
402 

440 
462 
452 
415 
502 
660 

870 
300 
402 
402 
390 

370 
415 
380 
380 
880 

800 
350 
370 
370 
370 

380 
370 
870 

650 
650 
640 
640 
528 

678 
628 
478 
490 
678 

005 
605 
635 
606 
628 

465 
478 
502 
628 
635 
620 

900 
840 
800 
720 
730 

700 

750 
780 
830 
080 

1,100 
1,300 
1,420 
1.620 
1,620 

1.620 
1,820 
2,220 
2,650 
2,330 

6,900 
4,500 
4,100 
4,450 
4,900 

6,550 
6,760 
6.950 
6,650 
6,200 

4,060 
4,150 
8,800 
8,800 
4,260 

6,060 
6,550 
6,150 
6,200 
6,500 
6,900 

7,160 
6.900 
7,300 
6,860 
6H00 

7,000 
7,160 
6,750 
6,150 
6,400 

6,250 
6.300 
6,550 
6.550 
4,800 

4,150 
3,700 
3,500 
3,450 
3,200 

3,020 
2.760 
2.520 
2.520 
2,360 

2,310 
2,360 
2,420 
2.310 
2,250 

2,090 
2,310 
2,580 
2,250 
2,620 

1,860 
1.860 
1,760 
1,640 
1,560 
1,480 

1.150 
1,360 
1,270 
1,160 
1,080 

1,040 
1,060 
1,060 
1,020 
1,010 

1,060 
1,290 
1,430 
1,680 
1,430 

1,290 
1.180 
1,080 
1,040 
996 
060 

800 
786 
755 
755 
786 

875 
845 
785 
755 
740 

740 
740 
740 
725 
710 

695 
606 
710 
725 
740 

965 
920 
875 
846 
830 

815 
800 
800 
816 
800 

755 
830 
678 
680 
725 

680 
680 
680 
650 
606 
620 

500 
400 
450 
666 
740 

755 
765 
710 
666 

710 

680 
620 
640 
600 
428 

428 
462 
440 
860 
340 

440 

13 

415 

13 

402 

14 

415 

15 

400 

• 
16 

400 

17 

400 

18 

400 

19 

400 

ao 

400 

21 

880 

22 

880 

23 

880 

2i 

380 

26 

350 

26 

850 

27 

860 

28 

350 

20 

350 

80 

360 

31 

860 

NoTB.>-Daay  diflcbarge  Jan.  1  to  liar.  12  and  Nov.  11  to  Dec.  31  determined  almost  directly  from  the 
opeo-«eason  rating  curve  except  during  short  periods  when  the  hicreased  gage  heiehts  indicated  the  probar 
baity  of  backwater.  Discharge  Mar.  18  to  Apr.  1,  Apr.  0  to  30,  and  July  12  to  Nov.  10  was  determined 
from  a  weU-deflned  curve.  Disoharge  Apr.  2  to  6  and  May  1  to  July  11  determhi  d  by  indirect  method  for 
shifting  channels.  * 

Monthly  discharge  ofOrand  River  near  Kremmlingy  Colo.  ^  for  1911, 


Month. 


January 

February 

March 

,^:::::::::::: 

June 

July 

August 

September 

October 

November 

December 

'nie  period 


Dischaige  in  seoond-feet. 

Run-off 
(total  hi 

IfUXifw^'itw 

Minimum. 

Mean. 

aoe-feet). 

650 

330 

426 

26,200 

690 

350 

405 

22,500 

636 

880 

525 

82,300 

2,560 

620 

1,150 

68,400 

6,560 

1,800 

4,440 

273,000 

8,350 

3,200 

6,370 

379,000 

5,850 

1,480 

2,930 

180,000 

1,680 

060 

1,180 

72,600 

965 

605 

804 

47.800 

1,340 

678 

863 

63,100 

765 

840 

562 

83,400 

502 

893 

24,200 

8,350 

830 

1,680 

1,210,000 

Accu- 
racy. 


GRAND  EIVEB  AT  GLENWOOD   SPRINGS,  COLO. 

I«ocatio2i. — At  Glenwood  Springs,  at  the  point  where  the  discharge  from  the  hot 
springs  enters  the  river.  No  Name  Greek  enters  Grand  River  about  2  miles 
above  the  station,  and  Roaring  Fork  enters  one-half  mile  below. 

Records  available.— May  12,  1899,  to  December  31, 1911. 

I>raina^e  area. — 4,520  square  miles  (measured  from  Wells  map  of  Colorado). 

QrSigB. — ^Automatic  recording  gage.    Datum  unchanged  since  1900. 

Ghaxmel. — Slightly  shifting. 

I>ischar^  measuremeniB. — ^Made  from  a  car  and  cable  stretched  beneath  the  State 
Street  Bridge,  which  crosses  the  river  one-third  mile  below  the  gage. 

Winter  flow. — Ice  never  forms  at  the  station,  as  the  hot  water  from  the  springs  keeps 
the  water  above  the  freezing  point. 
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SUBFACB  WATER  SUPPLY,  1911,  PART  IX. 


Artiflcial  control.— The  Shoehone  power  plant  of  the  Central  Colorado  Power  Co., 

6  miles  above  Glenwood  Springs,  has  sufficient  pondage  to  withhold  the  flow  of 

the  river  for  a  portion  of  the  day  during  low- water  periods. 
DivermonB. — Between  this  station  and  the  one  near  Kremmling  there  are  court 

decrees  for  a  diversion  of  13  second-feet  from  Grand  River  and  1,508  second-feet 

from  the  intervening  tributaries. 
Accuracy. — ^Except  at  high  water,  when  the  swiftness  of  the  current  makes  it  difficult 

to  secure  accurate  discharge  mea^rements,  conditions  are  favorable  for  accurate 

results,  and  the  records  are  considered  excellent. 
Cooperation. — During  1911  the  station  was  maintained  in  cooperation  with  ihe 

United  States  Forest  Service  and  the  Central  Colorado  Power  Co. 

Discharge  measurements  ofOrand  River  at  Glentvood  Springs^  Colo.j  in  1911. 


Date. 

Hydrographer. 

hei^. 

D{». 
chaif^ 

Date. 

Hydrographer. 

iSSl 

Dis- 
dtuge. 

Jan.     5 
Feb.  25 
Har.    0 
25 
May    7 

Ruflselland^-Vimmer. 

R.n.  Fletcher 

ThoB.  Grieve 

K.  O.Chiistlanaen... 
J.B.Stewart 

FeeL 
3.20 
285 
4.05 
3.75 
6.76 

604 
1,300 
1,110 
6,340 

Tone  14 
Dec.  19 

W.B.  Freeman 

O.H.Rossell 

C.L,Chatfleld 

O.M.W|nimer 

FuL 
S.35 
2.85 

4.15 
3.45 

8tc-fL 
12,000 

1,100 

707 

Daily  gage  height  y  in  feet  y  of  Grand  River  at  Glenwood  SpringSy  Colo,  y  for  1911. 
[H.  H.  French,  observer.] 


Day, 


Jan. 

Feb. 

l£ar. 

Apr. 

May. 

Tune. 

July. 

Aug. 

Sept. 

Oct. 

N<W'. 

3.0 

4.2 

3.35 

3.8 

5.6 

8.2 

6.3 

4.9 

4.2 

4.2 

8.8 

3.0 

3.8 

8.35 

4.0 

5.4 

8.6 

6.3 

4.8 

4.2 

4.4 

3.8 

3.0 

3.6 

3.35 

4.1 

5.2 

8.6 

7.0 

4.7 

4.2 

4.4 

3.8 

3.1 

8.5 

8.3 

4.2 

6.2 

8.6 

7.4 

4.6 

4.2 

4.3 

3.6 

3.2 

3.5 

3.5 

4.2 

5.4 

8.6 

7.2 

4.6 

4.2 

4.4 

3.6 

3.35 

3.45 

3.6 

4.4 

6.0 

8.8 

7.6 

4.5 

4.2 

4.8 

3.8 

8.3 

3.45 

3.6 

4.2 

6.6 

8.8 

7.5 

4.4 

4.2 

4.9 

3.7 

3.3 

3.3 

3.8 

4.0 

7.0 

9.0 

7.1 

4.4 

4.2 

4.8 

3.6 

3.35 

3.3 

4.0 

4.0 

7.4 

0.0 

6.8 

4.3 

4.0 

4.6 

3.8 

3.45 

3.2 

4.1 

4.0 

7.7 

9.0 

6.6 

4.2 

4.0 

4.4 

3.8 

3.6 

8.3 

4.0 

4.0 

7.8 

8.7 

6.4 

4.4 

4.0 

4.4 

8.8 

3.5 

8.45 

4.0 

4.0 

7.2 

8.6 

6.2 

4.6 

4.0 

4.2 

3.7 

3.35 

3.6 

3.8 

4.0 

7.0 

8.6 

6.0 

4.6 

4.0 

4.2 

3.5 

8.4 

3.5 

8.6 

8.0 

7.2 

8.4 

6.0 

4.5 

4.0 

4.1 

8.7 

3.35 

3.45 

3.6 

3.8 

7.4 

8.2 

5.8 

4.4 

4.0 

4.0 

8.7 

3.4 

3.45 

3.6 

3.8 

7.8 

8.5 

5.8 

4.8 

4.1 

4.0 

8.7 

3.3 

3.4 

3.6 

3.8 

7.8 

8.3 

5.8 

4.3 

4.1 

4.0 

3.8 

3.3 

3.4 

8.8 

3.8 

8.0 

8.2 

6.8 

4.3 

4.0 

4.0 

3.8 

3.3 

3.35 

8.7 

4.0 

8.2 

8.2 

5.8 

4.2 

4.0 

4.0 

3.8 

3.3 

3.35 

3.6 

4.0 

8.1 

8.2 

5.8 

4.2 

3.9 

4.0 

3.8 

3.3 

3.3 

3.6 

4.3 

7.5 

8.3 

5.6 

4.2 

3.9 

3.8 

S.9 

3.2 

3.2 

3.8 

4.5 

7.1 

8.2 

5.6 

4.6 

4.0 

3.7 

4.0 

3.2 

3.2 

3.8 

4.8 

6.0 

8.2 

5.9 

4.8 

4.0 

3.8 

8.9 

3.1 

3.25 

3.8 

6.0 

7.0 

7.8 

5.9 

5.0 

4.0 

3.8 

8.8 

3.3 

3.35 

3.8 

5.0 

7.2 

7.5 

5.6 

5.0 

3.8 

3.8 

3.6 

3.45 

3.3 

8.8 

5.0 

7.7 

7.2 

5.5 

4.8 

3.8 

3.8 

2.9 

3.4 

3.3 

3.7 

5.2 

7.8 

6.8 

5.4 

4.6 

8.8 

3.8 

3.35 

3.45 

3.35 

3.6 

5.4 

7.8 

6.6 

5.4 

4.4 

3.9 

3.8 

3.15 

3.5 

3.6 

5.8 

7.8 

6.6 

5.2 

4.4 

3.9 

3.9 

2.9 

3.8 

3.7 

5.8 

7.9 

6.4 

5.1 

4.3 

4.0 

3.9 

2.85 

4.1 

3.7 



8.0 

5.0 

4.2 

3.8 

Dec 


1. 
2. 
3. 
4. 
5. 

6.. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15., 

16.. 
17.. 
18.. 
19. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


2.9 
2.9 
2.9S 
3.3 
3.0 

3.0 
3.0 
30 
8.1 
3.3 

3.6 
3.4 
3.4 
3.3 
34 

34 

34 
35 
33 
3S 

33 
33 
33 
33 
335 

34 
34 
34 
34 
345 
345 
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Daily  discharge,  in  ucondrfuiy  of  Orand River  at  Olenwood Springs ^  Colo.,  for  1912. 


Day. 


Jan. 


Feb. 


ICar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Deo. 


1. 
2. 
3. 

4. 
5. 

6. 
7. 
8. 
9. 
10. 

U, 
12. 
13. 
14. 
15. 

16. 
17. 

18. 
19. 
20. 

21. 
23. 
23 

24. 
25. 

26 
27 
28 
29 
30 
31 


510 
510 
510 
560 
600 

eoo 

660 
660 
690 
755 

800 
790 
690 
720 
660 

730 
660 
660 
660 
660 

660 
600 
600 
550 
660 

755 
720 
755 
790 
1,030 
1,360 


1,400 

1,030 

860 

790 

790 

755 
755 
660 
.660 
600 

660 
755 
860 
790 
755 

755 
720 
720 
690 
690 

660 
600 
600 
630 
680 

660 
660 
690 


680 
660 
790 

860 

860 

1,030 

1,240 

1,360 

1,940 

1,940 

1,030 

860 

860 

860 
860 
1,030 
940 
860 

860 
1,080 
1,030 
1,030 
1,030 

1,080 
940 
860 
860 
940 
940 


1,080 
1,240 
1,360 
1,490 
1,490 

1,780 
1,490 
1,240 
1,240 
1,240 

1,940 
1,240 
1,240 
1,130 
1,030 

1,030 
1,080 
1,080 
1,240 
1,240 

1,630 
1,980 
2,380 
2,700 
3,700 

2,700 
3,030 
8,390 
4,160 
4,160 


8,770 
8,390 
3,030 
8,080 
3,390 

4,560 
6,000 
7,200 
8,450 
9,500 

9,900 
7,800 
7,200 
7,800 
8,450 

9,900 
9,900 
10,700 
11,600 
11,200 

8,800 
7,600 
6,900 
7,200 
7,800 

9,500 
9,900 
9,900 
9,900 
10,300 
10,700 


11,600 
13,400 
13,400 
13,400 
13,400 

14,300 
14,300 
15,200 
15,200 
15,200 

13,800 
13,400 
13,400 
12,600 
11,600 

13,000 
12,100 
11,600 
11,600 
11,600 

12,100 
11,600 
11,600 
9,900 
8,800 

7,800 
6,600 
6,000 
6,000 
5,500 


5,250 
5,260 
7,200 
8,450 
7,800 

9,160 
8,800 
7,600 
6,600 
6,000 

5,500 
5,000 
4,560 
4,660 
4,160 

4,160 
4,160 
4,160 
4,160 
4,160 

3,770 
3,770 
4,360 
4,360 
8,770 

3,580 
8,390 
3,390 
8,030 
2,860 
2,700 


2,540 
2,380 
2,230 
2,060 
2,060 

1,930 
1,780 
1,786 
1,630 
1,480 

1,780 
3,060 
2,080 
1,930 
1,780 

1,630 
1,630 
1,630 
1,490 
1,490 

1,490 
2,060 
2,380 
2,700 
2,700 

2,380 
2,060 
1,780 
1,«80 
1,630 
1,490 


1,490 
1,490 
1,490 
1,490 
1,490 

1,490 
1,490 
1,490 
1,240 
1,240 

1,940 
1,240 
1,940 
1,940 
1,940 

1,360 
1,360 
1,240 
1,240 
1,130 

1,130 
1,240 
1,240 
1,240 
1,090 

1,030 
1,030 
1,130 
1,130 
1,240 


1,080 

1,030 

1,030 

860 

860 

1,030 

940 

860 

1,030 

1,030 

1,030 
940 
790 
940 
940 

940 
1,030 
1,030 
1,030 
1,080 

1,130 
1,240 
1,130 
1,030 
860 

470 
690 
575 
470 
450 


470 
470 
490 
600 

510 

510 
510 
510 
660 
660 

860 
720 
790 
660 
730 

730 

7ao 

790 
660 
660 

660 
660 
660 
660 
600 

790 

7ao 

790 
720 
755 
755 


Note.— Daily  discharge  determined  from  a  well-defined  rating  curve. 

MontMg  discharge  of  Orand  River  at  Olenwood  Springs,  Colo.,  for  1911. 


Month. 


January..^... 

February 

Maieh 

Aprfl 

^7 

June 

July 

August 

Septambei 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean, 


1,360 
1,490 
1,360 
4,160 
11,600 
15,200 
9,150 
2,700 
1,490 
2,540 
1,240 


15,200 


510 

600 

660 

1,030 

3,030 

5,500 

2,700 

1,490 

1,030 

940 

450 

470 


450 


701 

749 

042 

1,790 

7,910 

11,700 

5,020 

1,930 

1,280 

1,440 

915 

653 


2,920 


Run-off 
(total  in 
acre-feet). 


43,100 

41,600 

67,900 

107,000 

486,000 

696,000 

309,000 

119,000 

76,200 

88,600 

54,400 

40,200 


2,120,000 


Accu- 
racy. 


ORAND   RIVER   NEAR   PALISADES,  COLO. 

Ijocatioxi. — ^At  the  State  bridge  2  miles  above  Palisades,  about  sec.  3,  T.  II  S., 
R.  98  W.  Nearest  important  tributary.  Plateau  Creek,  enters  about  6  miles 
above  the  station. 

BecordB  available.— April  9,  1902,  to  November  30,  1911. 

Drainag^e  area. — 8,550  square  miles. 

Qtkge. — Chain  gage;  location  and  datum  unchanged. 

Channel. — ^Practically  permanent. 
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Discharge  measurements.— Made  from  bridge  to  which  the  gage  is  attached. 
Prior  to  1906,  meaBurements  were  made  from  the  Buspensioa  bridge  at  Paliaades 
where  conditions  were  less  favorable  for  accurate  determination  of  discharge. 

Winter  flow. — ^The  river  usually  freezes  over  a  portion  of  the  year,  but  except  for 
slush  and  ice  and  an  occasional  thin  ice  cover,  the  effect  of  the  gage  heights  is 
slight. 

Diversions. — There  are  court  decrees  for  diveisions  of  420  second-feet  from  Grand 
River  and  2,500  second-feet  from  intervening  tributaries  between  Palisades  and 
the  Glenwood  Springs  station.  The  proposed  high  line  canal  of  the  United  States 
Reclamation  Service  will  divert  700  second-feet  7  miles  above  the  Palisades  sta- 
tion. Below  the  station  the  Grand  Valley  Irrigation  Co.  has  a  diversion  of  400 
second-feet. 

Accuracy. — Conditions  favor  accurate  results,  and  the  estimates  should  be  reliable. 

Cooperation. — During  1911  station  was  maintained  in  cooperation  with  the  United 
States  Reclamation  Service,  which  furnished  most  of  the  field  data. 

Discharge  measurefnents  of  Grand  River  near  Palisades,  Colo,,  in  1911. 


Bate. 

Hydrographer. 

he^t. 

Dfa- 
chafge. 

Date. 

Hydrographer. 

hS^t. 

Dto- 
charee. 

Mar.    9 

24 

May  10 

July  18 

C.L,Chatfleld 

E.  O.Christensen.... 

S.  0.  Harper 

do 

FeeU 
13.06 
12.75 
18.30 
15.45 

Sec-Jt. 
2,170 
1,800 
15,000 
6,830 

Aug.  23 
Sept.  28 
Oct.   16 

Harper  and  Page 

Hoag  and  Page 

CLTciiatfield 

F^eL 
13.65 
IS.  20 
13.00 

3,220 
2,30 

Daily  gage  height,  in  feet,  of  Grand  River  near  Palisades,  Colo,,  for  1911. 
p.  W.  Penny,  observer.] 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dee. 


1. 
2. 
3. 
4.. 

5.. 

6.. 

7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


12.3 
12.3 
12.3 
12.3 
12.5 

12.5 
12.5 
12.5 
12.5 
12.6 

15.2 
12.9 
12.6 
12.5 
12.6 

12.6 

12.4 

12.45 

12.3 

12.3 

12.25 

12.25 

12.2 

12.25 

13.2 

13  0 
12.9 
13.0 
13.1 
13.2 
13.5 


13.9 
13.2 
12.9 
12.9 
12.8 

12.7 
12.6 
12.5 
12.45 
12.3 

12.3 

12.4 

12.45 

12.4 

12.35 

12.3 

12.26 

12.3 

12.25 

12.2 

12.1 
12.1 
12.0 
12.1 
12.15 

12.2 
12.2 
12.3 


12.25 

12.35 

12.1 

12.26 

12.6 

12.8 
13.2 
13.0 
13.1 
14.0 

14.1 
13.5 
13.0 
12.9 
12.8 

12.6 
12.6 
12.6 
12.6 
12.6 

12.6 
12.6 
12.8 
12.8 
12.8 

12.8 
12.6 
12.6 
12.6 
12.6 
12.8 


12.8 
13.0 
13.3 
18.4 
13.6 

13.8 
13.6 
13.4 
13.3 
13.2 

13.2 
13.2 
13.2 
13.2 
12.9 

12.6 
12.4 
12.6 
13.0 
13.2 

13.3 
13.6 
14.0 
14.1 
14.4 

14.4 
14.7 
15.0 
15.4 
15.5 


15.2 
14.8 
14.6 
14.7 
15.1 

15.6 
16.5 
17.1 
18.2 
18.4 

18.0 
17.5 
17.2 
17.3 
17.4 

17.8 
18.2 
18.6 
18.6 
18.6 

17.8 
17.2 
17.2 
17.0 
17.7 

18.2 
18.4 
1&7 
18.9 
18.4 
18.6 


18.8 
19.3 
19.4 
19.6 
19.7 

19.8 

2ao 

20.0 
20.1 
20.2 

19.8 
19.6 
19.8 
19.6 
19.6 

19.7 
19.3 
19.2 
19.2 
19.2 

19.2 
19.1 
19.0 
19.0 
18.8 

18.2 
17.8 
17.4 
17.0 
16.8 


16.8 
16.6 
16.6 
17.9 
17.6 

18.0 
18.4 
17.8 
17.1 
16.8 

16.5 
16.1 
15.8 
15.6 
15.4 

15.4 
15.6 
15.4 
15.5 
15.5 

15.2 
15.7 
16.2 
16.0 
15.5 

15.4 
15.1 
15.0 
14.8 
14.6 
14.4 


14.4 
14.0 
13.8 
13.6 
13.4 

13.4 
13.3 
13.2 
13.2 
13.2 

13.8 
13.4 
13.2 
13.3 
13.2 

13.0 
13.1 
13.0 
13.0 
13.1 

13.5 
13.2 
13.6 
13.8 
13.9 

13.8 
13.5 
13.4 
13.1 
13.0 
12.9 


13.7 
13.7 
13.4 
13.0 
12.8 

12.9 
12.9 
12.8 
12.7 
12.6 

12.7 
12.7 
12.6 
12.7 
12.8 

13.0 
12.8 
13.0 
12.8 
12.8 

12.8 
12.9 
12.8 
13.0 
12.9 

13.2 
13.0 
13.2 
13.2 
13.8 


14.2 
14.4 
14.2 
13.8 
16.6 

16.0 
15.2 
14.8 
14.6 
14.4 

14.1 
13.8 
13.6 
13.6 
13.5 

13.5 
13.4 
13.4 
13.4 
13.3 

13.2 
13.0 
13.0 
12.9 
13.0 

13.0 
18.0 
13.0 
13.2 
13.0 
13.0 


13.0 
13.0 
13.0 
12.8 
12.8 

1Z9 

a8 

12.8 
12.8 
12.8 

13.0 
13.1 
12.9 
13.0 
12.9 

13.0 
13.0 
12.8 
13.0 
13.0 

13.0 
12.8 
12.8 
12.8 
12.8 

12.8 
12.6 
12.6 
12.7 


13.9 


13.9 


NoTK.-ioe  affected  the  gage  heights  Jan.  1  to  12  and  Nov.  30  to  Dec  81. 
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DaUy  diieharge,  in  ueond-feet^  of  Orand  River  at  Palitadea^  Colo,,  for  1911. 


D*y. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


1 
2 
3, 
4, 

6, 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
16. 

16. 
17. 
18. 
19. 
70. 

21. 
22. 
28. 
24. 
26. 

26. 
27. 
28. 
29. 
SO. 
31. 


I,lii0 
1,160 
l,liiO 
1,160 
1,2S0 

1,260 
1,400 
1,400 
1,400 
1,450 

1,600 
l,fi00 
1,500 
1,480 
1,600 

1,600 
1,370 
1,420 
1,270 
1,270 

1,220 
1,220 
1,180 
1,230 
2,300 

2,000 
1,900 
2,090 
2,220 
2,300 
2,800 


8,440 
2,300 
1,900 
1,900 
1,830 

1,710 
1,600 
1^480 
1,420 
1,270 

1,270 
1,370 
1,420 
1,370 
1,320 

1,270 
1,220 
1,270 
1,220 
1,180 

1,100 
1,100 
1,090 
1,100 
1,140 

1,180 
1,180 
1,270 


1,220 
1,320 
1,100 
1,220 
1,500 

1,830 
2,300 
2,090 
2,220 
3,010 

3,790 
2,800 
2,090 
1,900 
1,830 

1,590 
1,590 
1,590 
1,500 
1,590 

1,590 
1,590 
1,830 
1,830 
1,830 

1,880 
1,600 
1,590 
1,690 
1,590 
1,830 


1,880 
2,000 
2500 
2,060 
2,960 

3,270 
2,900 
2,060 
2,500 
2,300 

2,300 
2,300 
2,300 
2,300 
1,900 

1,500 
1,370 
1,500 
2,000 
2,300 

2,600 
2,960 
3,010 
3,790 
4,350 

4,350 
4,900 
6,610 
6,530 
0,770 


6,000 
6,170 
4,750 
4,900 
6,830 

7,020 
9,470 
11,300 
16,000 
10»400 

14,700 
12,700 
11,700 
12,000 
12,400 

13,900 
16,000 
17,200 
17,200 
17,200 

13,900 
11,700 
11,700 
11,000 
13,500 

16,000 
10,400 
17,700 
18,000 
16,400 
17,200 


18,100 
20,400 
20,800 
21,800 
23,300 

22,800 
28,800 
28,800 
24,300 
24,800 

22,800 
21,800 
22,800 
21,800 
21,800 

23,300 
20,400 
19,900 
19,900 
19,900 

19,900 
19,400 
19,000 
19,000 
18,100 

18,100 
13,000 
12,400 
11,000 
10,400 


10,400 
9,770 
9,770 
14,300 
13,100 

14,700 
16,400 
13,900 
11,300 
10,400 

9,470 
8,330 

7,020 
6,630 

6,630 
7,020 
6,630 
6,770 
6,770 

6,000 
7,270 
8,610 
8,060 
6,770 

6,530 
6,830 
6,610 
6,170 
4,750 
4,350 


4,350 
3,610 
3,270 
2,960 
2,660 

2,660 
2,600 
2,300 
2,300 
2,300 

3,500 
2,660 
2,360 
3,600 
2,300 

2,090 
2,220 

J2S 
2,090 

2,220 

2,800 
2,360 
2,960 
8,270 
8,440 

3,270 
2,800 
2,660 
2,220 
2,090 
1,900 


3,110 
3,110 
2,660 
2,090 
1,830 

1,900 
1,900 
1,830 
1,710 
1,590 

1,710 
1,710 
1,690 
1,710 
1,830 

2i090 
1,830 
2,090 
1,830 
1,830 

1,830 
1,900 
1,830 
2,000 
1,900 

2,300 
2,000 
2,300 
2,360 
8,270 


3,970 
4,350 
3,970 
3,270 

9,770 

8,000 
6,000 
6,170 
4,750 
4,3«0 

3,700 
8,270 
2,950 
2,800 
2,800 

2,800 
2,650 
2,650 
2,650 
2,600 

2,300 
2,090 
2,090 
1,900 
2,090 

2,000 
2,090 
2,090 
2,300 
2,090 
2,090 


2,000 
2,090 
2,000 
1,830 
1,830 

1,900 
1,830 
1,830 
1,830 
1,830 

3,090. 
2,220 
1,900 
2,090 
1,900 

8,090 
2,090 
1,830 
2,090 
2.000 

2,090 
1,830 
1,830 
1,830 
1,830 

1,830 
1,590 
1,590 
1,710 
1,700 


Non.—Dafly  dtaohane  throocfaoat  the  open  aeaeon  determined  from  a  rating  cnrye  well  defined  between 
1,200  and  24,000  seoond-toet.    Dboharge  Jan.  1  to  12  and  on  Nov.  30  estimated  on  aooount  of  ioe. 

Monthly  discharge  of  Grand  River  near  Palisadee,  Colo. ,  for  1911. 


Month. 


January. .. 
Febnury.. 
March. 
Ap 


j^: 


June.. 

July 

August 

September.. 

October 

November.. 
December.. 


The  period. 


Discharge  in  seoond-feet. 


ICaximom.  Minimum.     Mean, 


2,800 
3,440 
8,790 
6,770 
18,600 
24,800 
16,400 
4,360 
3,270 
9,770 
2,220 


24,800 


1,160 
1,030 
1,100 
1,370 
4,760 
10,400 
4,350 
1,960 
1,690 
1,960 
1,690 


1,660 
1,470 
1,860 
8,060 
12,700 
19,900 
8,570 
2,640 
2,070 
3,420 
1,920 
1,350 


6,060 


Rmi-off 
(total  in 
acre-feet). 


95,300 
81,600 
114,000 
181,000 
781,000 
1,180,000 
627,000 
162,000 
123,000 
210,000 
114,000 
83,000 


3,650,000 


Aocn 
racy. 


Note.— Mean  discharge  for  December  estimated  by  comparison  with  dicharge  at  Kremmling  and  Olen- 
wood  Springs. 

ORAND  RIYER  NEAR   FRUITA,  COLO. 

liocation.— At  highway  bridge  1}  miles  south  of  Fniita  in  sec.  20,  T.  1  N.,  R.  2  W. 
Ute  principal  meridian.  Nearest  important  tributary.  Little  Salt  Wash,  enters 
a  mile  below  the  station,  Gunnison  River  enters  at  Grand  Junction,  about  12  miles 
above. 

BeoordB  available.—  May  4,  1911,  to  November  30,  1911. 

J^rainatre  area. — 16,800  square  miles  (measured  from  Hayden's  atlas). 
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Ga^.— Chain  gage;  datum  was  ndaed  0.05  foot  May  3,  1911. 

Chaimel.— Apparently  permanent,  althou^  the  data  are  not  sufScient  to  confinn 

this  definitely. 
Discharge  meaBurexneniB.— Made  from  the  highway  bridge. 
Winter  flow. — ^The  river  ia  frozen  over  during  a  portion  of  the  year  and  readings  are 

taken  to  water  surface  throu^  a  hole  in  the  ice. 
DiTeraioiiB. — Between  the  Paliaades  station  and  Fniita  nearly  500  second-feet  ue 

diverted  during  the  irrigation  season. 
MaTlmiiTn  atage. — Since  the  establishment  of  the  station  the  m^LTimnm  stage  has 

been  15.0  feet,  which  occurred  June  9, 1909.    The  hi^est  stage  known  was  about 

18.5  feet  on  July  4,  1884. 
Accuracy. — ^This  station  is  not  completely  rated  as  yet,  and  estimates  of  discharge  are 

not  available.    The  base  data  should  be  reliable. 
Cooperation. — T)^e  gage  heights  are  furnished  through  the  courtesy  of  the  United 

States  Weather  Bureau. 

Discharge  measwremenU  of  Cfrand  River  near  Fruita,  Colo.,  in  1921. 


Date. 

Hydiosmpber. 

hefS^t. 

Db- 

chai»B. 

ICar.  17 

E.  0.  Chrlstianmii 

FeeL 
8.07 
7.  a 
lOJS 
3.24 

3,730 
14,100 
32.000 

3,SB0 

ICay    4 

J.  B.  Stewart 

W.  B.  Freeman 

Sept.  24 

0.  H.  Kussell 

Daily  gage  height^  in  feet,  of  Grand  River  near  PruUa,  Colo.,  for  1911. 
[P.  W.  Bryant,  observer.) 


Day. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Nov. 

1               .          

10.0 
10.1 
10.2 
10.4 
10.6 

10.9 
11.2 
11.2 
11.3 
11.6 

11.2 
10.6 
10.5 
10.7 
10.6 

10.6 
10.4 
10.2 
10.3 
10.1 

10.3 
10.4 
10.2 
9.9 
9.4 

9.0 
8.5 
8.2 
8.1 
7.9 

7.7 
7.6 
8.2 
8.9 
9.1 

8.9 
9.4 
8.9 

8.4 
7.8 

7.4 
7.0 
6.9 
6.7 
7.1 

7.0 
6.9 
6.6 
6.6 
6.8 

6.8 
6.6 
7.4 
7.7 
7.0 

8.8 
6.6 
6.4 
6.2 
5.8 
5.6 

5.2 
6.0 
4.8 
4.6 
4.4 

4.2 
4.0 
3.8 
3.6 
8.5 

8.4 
3.6 
4.0 
4.0 
8.8 

8.6 
3.4 
3.2 
8.2 
8.2 

3.0 
8.3 
4.0 
4.8 
4.4 

4.2 
4.0 
8.8 
3.6 
3.4 
3.1 

3.0 
3.0 
2.9 
8.2 
3.2 

8.2 
8.1 
8.1 
8.1 
2.9 

2.8 
2.8 
2.8 
2.8 
2.8 

8.0 
8.2 
8.2 
8.1 
2.8 

2,7 
2.7 
2.8 
3.1 
8.2 

8.4 
3.6 
4.2 
4.8 
6.6 

5.9 
5.9 
5.8 
5.7 
5.8 

6.7 
7.4 

6.8 
6.6 
6.0 

5.5 
5.2 
6.0 
4.8 

4.8 

4.7 
4.6 
4.5 
4.4 
4.3 

4.2 
4.1 
4.1 
4.1 
4.0 

4.0 
4.0 
4.1 
4.2 
4.1 
4.0 

3  9 

2   

3  8 

8 

3.7 

4  

7.5 

3  6 

5 

3.5 

6 

8.2 
8.7 
9.4 
0.6 
10.6 

10.3 
9.4 
8.9 
9.0 
9.0 

9.4 
9.6 
9.6 
0.8 
9.0 

9.4 
9.8 
8.5 
8.7 
9.0 

9.5 
9.8 
9.6 
9.6 
9.6 
9.8 

3.4 

7          .             

3  3 

8 

3.2 

0 

3  1 

10 

3.0 

11 

3.0 

12.                   

3  0 

13 

3.0 

14                    

3  1 

15 

3.2 

16 

3.3 

17 

3.7 

3.4 

18 

3.5 

19 

3.4 

20 

3.4 

21 

3.4 

22   

3.4 

23 

3.3 

24       

3.2 

26 

3.1 

26 

3.0 

27 

2.9 

28 

20 

80 

81 
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KOBTH  INLET  TO  GBAND  LAKE  AT  QBAND  LAKE,  COLO. 

Iiocatioxi.— JuBt  above  Grand  Lake  in  sec.  5,  T.  3  N.,  R.  75  W.,  in  Grand  County. 
No  tributary  between  the  station  and  Grand  Lake. 

BecordB  available.— August  3,  1905,  to  September  30,  1909;  September  20,  1910,  to 
November  20,  1911. 

Drainage  area. — 30  square  miles  (measured  from  Forest  atlas). 

Gage. — ^Vertical  staff. 

Ghaxinel. — Somewhat  shifting. 

Discharge  meaaurementa. — ^Made  from  footbridge  at  the  station  during  high  water, 
and  by  wading  at  ordinary  stages. 

Diversions  ajid  storage. — ^There  are  court  decrees  for  the  diversion  of  13  second- 
feet  above  the  station,  and  reservoir  decrees  for  the  storage  of  1,450  acre-feet  of 
flood  water. 

Accuracy. — Conditions  are  favorable  for  accurate  results  and  the  estimates  are  con- 
sidered reliable. 

Cooperation. — During  1911  the  station  was  maintained  in  cooperation  with  the 
United  States  Forest  Service  and  the  State  engineer. 

Discharge  meaguremenU  of  North  Inlet  to  Grand  Lake  at  Grand  Lake,  Colo.,  in  1911, 


Date. 

Hydrogrepher. 

hei^. 

Dfah 
charge. 

Date. 

Hydrographer. 

height. 

Db- 
charge. 

Jan.   20a 
Feb.  15« 
Apr.    » 

R.H.Fletcher 

do 

do 

Feet. 
3.00 
8.00 
2.00 

e.3 

11.3 

July  SO 

Sept.   9 

16 

C.L.Chatfleld 

do 

H.  B.  Waha 

Feet, 
2.48 
2.16 
2.08 

8ee.'fL 
68 
27 
24 

a  Ice  present.    Gage  height  to  top  of  ice.  b  Ice  present.    Oage  height  to  water  suriiace. 

Daily  gage  height^  in  feet,  of  North  Inlet  to  Grand  Lake  at  Grand  Lake,  Colo.,  for  1911. 

[T.  O.  Smith,  observer.] 


Day. 

Jan. 

Feb.    '    Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1          

2.60 
2.00 
2.06 

2.42 
2.28 
2.30 
2.30 
2.41 

2.66 
2.08 
8.02 
3.16 
3.16 

3.80 
2.80 
2.92 
8.20 
8.25 

8.26 

*"'8.'36" 

"*'3.'o6' 

2.90 

1 

2 

*'*8*66' 
"'*8.*76" 

*"'8.'96' 

"*4.66' 

3.60 

8         

2.13 

4 



8.30 
3.20 

2.88 

2.35 
2.30 

2.25 

2.23 

6      

e 

2.10 
2.16 
2.16 
2.06 

1 

7 

2.30 

2.20 

8         .     .   . 

9 

2.29 

2.15 

1 

10         

2.28 

11 

2.02 

8.90 

2.86 

12 

13 

2.04 

8.86 

2.78 

"'2'25" 

2.10 

2.10 

14    

15             .   .. 

3.00 

2.10 

2.10 
2.06 
2.06 
2.06 
2.07 

2.08 
2.18 
2.23 
2.28 
2.29 

2.25 
2.38 
2.48 
2.49 
2.46 

4.80 

2.70 

2.08 
2.10 

16 

2.40 

17      

4.20 

2.70 

18 

2.10 

19 

8.90 

2.68 

2.22' 

2.00 

20 

3.00 

2.30 

21 

8.70 

2.70 

22         .... 

2.30 

23 

2.74 

8.60 

2.70 

2.70 

2.00 

24 

25 

3.00 

"ilio 

"**8.*i6* 

8.40 
8.20 

2.66 
2.60 

2.20 

26 

27 

2.00 

28 

8.10 

"*3.o6* 

2.50 
2.48 
2.48 
2.46 

2.00 

29 

2.00 

30 

31        

2.16 

NOTB.— Oace heights  Jan.  1  to  Apr.  22,  Oct.  22  and  25,  and  Nov.  7  to  Dec.  31,  affected  by  Ice.  Gage  heights 
Jan.  20  and  Feb.  15  read  to  top  of  ice;  ice  on  these  dates  was  about  1.5  feet  thick;  average  thickuess  of  ice 
throughout  the  month  of  Marcn  was  about  1  foot;  Apr.  2  ice  was  2  feet  thick;  ice  went  out  of  the  lake  May  8. 
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Daily  d^Mtharge,  in  uamd-feet,  of  North  Inlet  to  Grand  Lake  at  Grand  Lake,  Colo.,  for 

1911. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

SepL 

Oct 

1 

58 
38 
40 
40 
56 

103 
198 
312 
364 
360 

140 
140 
177 
380 

aoo 

300 
300 
840 
370 
306 

170 
150 
125 
155 
305 

340 
280 
370 
960 
893 
320 

840 
870 
400 
440 
490 

640 
680 
600 
625 
600 

580 
570 
658 

670' 
775 

750 
735 
650 
580 
535 

490 
470 
445 
400 
860 

280 
360 
340 
220 
906 

300 
400 
360 
820 
800 

280 
220 
170 
164 
160 

155 
145 
135 
125 
115 

115 
115 
110 
110 
115 

115 
115 
115 
110 
103 

00 
80 
70 
67 
67 
62 

58 
55 
52 
48 
40 

40 

40 
40 
39 
39 

88 
37 
86 
85 
35 

34 
33 
33 
33 
32 

60 
90 
115 
105 
05 

85 

75 
65 
55 
45 
28 

80 
82 
83 
85 
SS 

33 

80 
29 

37 

27 

26 
25 
34 
23 
23 

24 
23 
21 
19 
19 

10 
19 
10 
19 
19 

19 
19 
19 
19 
20 

23 

2 

16 

3 

30 

4 

33 

6 

32 

6 

31 

7 

SO 

8 

3 

9 

2S 

10 

27 

11 

2B 

12 

25 

13 

31 

14 

24 

15 1 

34 

le 

24 

17 

24 

18 

34 

19 

20 

21 

22  

23 

83 
38 
39 

35 
63 
67 
69 
64 

34 

26 

20 

27 

28 

29 

30 

31 

1 

Note.— Daily  discharge  determined  from  a  Cairly  well  defined  raUng  curve.  Mean  discharss  Apr.  1-22 
estimated  15  aeoond-ltot.  Mean  discharge  Oct.  19-31  estimated  20  seeond-ltot.  Mean  disduun  Jan.  1- 
Mar.  31  estimated  at  6  second-feet  by  means  of  two  discharge  measurements  and  the  flow  at  w  outlet. 
Discharge  interpolated  for  days  when  gage  was  not  read. 

Monthly  discharge  of  North  Inlet  to  Grand  Lake  at  Grand  Lake,  Colo.y  for  1911. 


Month. 


Discharge  In  aecood-feet. 


Maximum.  Minimum.     Mean. 


RmH>ff 
(total  in 
acre-feet). 


Aoco- 
rtcy. 


January.. 
February. 
March. 
Ap 


April. 
May.. 


ay. 
June.. 

July 

August 

September.. 
October.... 


840 

88 

775 

205 

400 

62 

115 

28 

85 

19 

38 

•6.0 
a6.0 
•6.0 
24.2 
200 
482 
158 
52.1 
24.2 
24.0 


860 

833 

860 

1,440 

12,800 

29,800 

9,730 

8.20O 

1,440 

1,480 


D. 
D. 
D. 
D. 
B. 
B. 
B. 
B. 
B. 
C. 


The  period. 


60,000 


•  Estimated. 
GRAND   LAKE    OUTLET  AT  GRAND   LAKE,  COLO. 

Location.— At  the  footbridge  at  the  outlet  of  Grand  Lake  in  sec.  6,  T.  3  N.,  R.  75  W. 

half  a  mile  Bouth  of  Grand  Lake  post  office.    No  tributary  between  Gnmd  Lake 

and  the  North  Fork  of  Grand  River. 
BecordB  available.— July  3,  1904,  to  September  30,  1909;  September  20,  1910,  to 

December  31,  1911. 
Drainage  area. — 62  square  miles  (measured  from  Hayden's  Atlas). 
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Gage. — ^Vertical  staff;  location  and  datum  unchanged.    Being  so  close  to  the  outlet 

the  gage  heights  represent  the  level  of  the  water  surface  in  Grand  Lake. 
Channel. — Somewhat  rough  but  permanent. 

Discharge  measurementB. — ^Made  by  wading  at  various  points  below  the  gage. 
Winter  flow. — Shore  ice  forms  at  the  station  for  about  four  months,  but  the  stream 

does  not  freeze  over  because  of  the  higher  temperature  of  the  water  coming  out  of 

Grand  Lake. 
Divezsiona. — No  water  is  diverted  below  the  station  on  the  North  Inlet.    There  are 

court  decrees  for  diversion  above  that  point. 
Artiflcial  control. — ^As  the  area  of  Grand  Lake  is  only  700  acres,  or  a  little  more  than 

1  square  mile,  its  effect  as  a  natural  reservoir  on  the  run-off  is  not  great. 
Accuracy. — Owing  to  the  scarcity  of  gage  heights  the  records  at  this  station  can  not 

be  considered  excellent,  but  on  account  of  the  natural  regulation  of  Grand  Lake, 

the  flow  is  uniform.    This  uniformity  of  flow  and  permanence  of  channel  indicate 

that  the  estimates  are  good. 
Cooperation. — Since  its  reestablishment  in  1910  the  station  has  been  maintained  in 

cooperation  with  the  United  States  Forest  Service  and  the  State  engineer. 

Diseharge  measurements  of  Grand  Lake  Outlet  at  Grand  Lake,  Colo.,  in  1911, 


Date. 

Hydrographer. 

h?i^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

hei^t. 

Dte. 
charge. 

Jan.  20<i 
Feb.  15« 
Apr.    2 

R.H.Fletcher 

do 

do 

Feet. 
1.52 
1.S2 
1.60 

12.3 
12.8 

July  31 

Sept.   9 

16 

C.L.Chatfleld 

do 

H.  B.  Wfthft 

Feet. 
2.15 
1.80 
1.72 

40.0 
88.1 

a  loe  conditioDB. 

Daily  gage  height,  in  feet,  of  Grand  Lake  Outlet  at  Grand  Lake,  Colo.,  for  1911. 
[T.  O.  Smith,  observer.) 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

2.1 

2.08 

2.02 

2.07 

2.13 

2.28 

2.48 

2.75 

2.9 

3.0 

2.8 
2.7 
2.8 
2.7 
2.96 

3.0 

"3'2" 

"2.8" 

2.8 

2 

1.4 

1.5 

"3.6  ■ 
■'3.7" 

*3.*8" 
"i'.9" 

3.8 

"i.i" 
"ilo" 

'"8.7"" 
"i'.i" 

8.5 

3.4 

3         :: 

1.6 
1.6 

4 

3.20 

3.0 
*"2.'85* 

2.05 
2.0 

2.1 

5 

1.46 

6 

1.6 

7 

1.98 

8 « 

9..     . 

1.5 

1.58 
1.58 

1.85 

1.6 

10 

2.8 

n 

12 

1.58 

2.7 

13 

1.75 

1.9 

14 

1.6 
1.6 

1.58 
1.58 
1.59 
1.61 
1.62 

1.75 
1.72 
1.8 
1.82 
1.88 

1.9 

1.96 

2.02 

2.07 

2.15 

2t7 

1.95 

15 

1.52 

1.40 

16 

2.66 

1.72 

1.68 

17.          .  . 

18 

1.5 

2.6 

1.85 

19 

1.68 

20 

1.52 

2.55 

1.9 

1.6 

21 

22 



2.5 
**2.'6" 

1.75 

23 

1.4 

2.5 

3.4 

2.2 

1.63 

24 

25  - 

1.45 

2.86 

8.2 

1.7 

1.62 

26 

2.4 

27  ... 

8.0 

8.2 

1.6 

"i.'7" 

1.5 

28 

2.3 

29 

3.0 

3.0 

2.06 

1.6 

30 

1.6 

31 

1.5 

2.3 

1.86 

NoTB/^Oage  heights  altecCed  by  loe  Jan.  1  to  Mar.  18  and  Nov.  16  to  Deo.  31. 
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Daily  discharge,  in  second-feet,  of  Grand  Lake  OuUet  at  Grand  Lake,  Colo,,  far  1911, 


Day. 


1. 
2. 
3. 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15.. 

16.. 
17.. 
18.. 
19.. 
.  20. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Jan.   Feb.  Mar.  Apr.  May.  June.  July.  Aug.  Sept.  Oct.  Nov.  |  Dec 


12 


12 


105 


95 
91 
79 
SO 
99 

135 
194 
276 
330 
370 

290 
260 
290 
260 
350 

370 
410 
450 
370 
290 

290 
245 
200 
255 
310 

340 
370 
370 
370 
426 
482 


594 
650 
675 
700 

725 
750 
780 
810 
780 

750 
725 
700 
785 
870 

785 
700 
675 
650 
625 

600 
575 
550 
500 
450 

450 
450 
410 
370 
350 


450 
550 
500 
450 
410 

370 
330 
310 
300 
290 

275 
260 
260 
260 
252 

245 
238 
230 
222 
215 

208 
200 
200 
200 
185 

170 
155 
140 
140 
140 
140 


130 
115 
100 
85 
76 

74 

72 
72 
71 
71 

60 
60 
68 
68 
67 

66 
64 
63 
62 
60 

78 
96 
116 
108 
101 

93 
85 
77 
69 
61 
53 


84 
80 
76 
72 

66 
64 
60 
50 
57 

56 
54 
53 
50 
46 

43 

40 
38 
36 
35 

35 
35 
35 
S3 
31 
29 


r 

26 

25 
25, 

25, 

25 

25j 

25 

25. 

21 

23 
23 
21 
20 
19 

18 
17 
16 
15 
15 

15 
15 
15 
15 
15 

15 
15 
15 
15 
15 


12 
12 
12 
12 
12 

12 
13 
12 
12 
12 

12 
12 
12 
12 
12 

12 
13 
12 
12 

12 

12 
12 
12 
12 
12 

12 
12 
12 

12 
12 
12 


Note.— DaQy  discharge  determined  from  a  well-defined  rating  curve.    DIschaige  Mar.  1  to  25  and  Not. 
16  to  Dec.  31  estimated.    Discharge  interpolated  for  other  days  for  which  gage  heights  are  missing. 

Monthly  discharge  of  Grand  Lake  Outlet  at  Grand  Lake,  Colo.,  for  1911, 
[Drainage  area,  62  square  miles.] 


Month. 


January 

February. . . 

March 

April 

liay 

June 

July 

August 

September.. 

October 

November. . 
December.. 


The  year. 


Discharge  in  second-feet. 


Maximum. 


15 
105 
482 
870 
550 
130 
53 
05 
27 


870 


Minimum. 


10 
15 
79 
350 
140 
S3 
25 
29 
15 


10 


Mean. 


O12.0 

a  12.0 
11.5 
35.4 

282 

632 

268 
79.3 
39.6 
66.3 
19.6 
12.0 


122 


Per 
square 
mile. 


0.193 
.193 
.185 
.571 

4.65 
10.10 

4.32 

1.28 
.639 
.906 
.316 
.194 


1.96 


Run-off. 


Depth  in 

inches  on 

drainage 

area. 


0.22 
.20 
.21 
.64 

5.25 
11.37 

4.96 

1.48 
.71 

1.05 
.35 
.22 


26.68 


Total  In 
acre-feet. 


Acca- 
I  racy. 


738    C. 

666  !c. 

707  ■  B. 
2,110  i  A. 
17,300  I  A. 
37,600  B. 
16,500  ;  A. 
4,880  I  B. 
2,360  j  B. 
3,460  B. 
1,170    B. 

788  !C. 


88,200  1 


a  Estimated  from  2  discharge  measurements  and  uniform  flow  of  the  river. 
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FRASER  RIVER   BASIN. 


FRASXB  XIVXR  VXAR  FRABXR,  COLO. 


Location. — ^Two  miles  south  of  Spruce  Lodge  ranger  etation,  in  the  Arapahoe  National 
Forest,  10  miles  from  Fraser  post  office.  Current  Creek  enters  2  miles  above  the 
station,  and  Jim  Creek  3  miles  below. 

Records  available.— May  1,  1908,  to  September  17,  1911. 

Drainage  area. — Approximately  9  square  miles. 

Gage. — ^An  automatic  recording  gage  installed  June  29,  1911.  A  staff  gage  was  used 
during  1908.  July  7,  1909,  a  second  staff  gage  was  installed  at  a  different  datum 
which  has  remained  unchanged.  The  recording  gage  reads  to  the  same  datum 
as  the  second  staff  gage. 

Chanjiel. — Somewhat  shifting. 

Discharge  measurenieiitB. — ^Made  from  a  footbridge. 

Winter  flow.— No  data. 

Diversions. — ^There  is  a  court  decree  for  the  diversion  of  53  second-feet  from  Fraser 
River  above  the  station  into  Clear  Creek  on  the  eastern  slope.  There  is  also  a 
provisional  decree  for  a  similar  diversion  of  700  second-feet,  which  has  not  yet 
been  made. 

Accuracy. — Data  insufficient  for  estimates  of  dischaige. 

Cooperation. — Station  maintained  and  records  furnished  through  the  courtesy  of  the 
Denver  Reservoir  Irrigation  Co. 

The  following  discharge  measurement  was  made  by  Stanley  Krajicek: 
June  30,  1911:  Gage  height,  0.91  foot;  dischaige,  30.8  second-feet. 

DaUy  gage  height^  infeet^  of  Frtuer  River  near  Fraser ^  Colo.  ^  for  1911. 
[Mtb.  H.  J.  UiUs,  observer.] 


Day. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

aao 

.20 
.20 
.20 
.20 

.20 
.20 
.20 
.20 
.20 

.20 
.20 
.20 
.20 
.20 

.20 
.20 
.20 
.20 
.20 

.20 
.20 
.20 
.20 
.20 

.20 
.20 
.20 

0.20 
.20 
.20 
.20 
.20 

.20 
.20 
.20 
.20 
.20 

.20 
.20 
.20 
.20 
.20 

.20 
.20 
.20 
.20 
.20 

.20 
.20 
.20 
.20 
.20 

.20 
.20 
.20 
.20 
.20 
.20 

a20 

.20 
.20 
.20 
.20 

.20 

.ao 

.20 
.20 
.20 

.20 
.20 
.20 
.20 
.20 

.20 
.20 
.20 
.20 
.20 

.20 
.25 

a«6 

1.10 
1.16 
1.22 
1.46 

1.47 
1.42 
1.32 
1.28 
1.54 

1.32 
1.02 
1.06 
1.00 
.98 

.97 
.96 
.06 
.04 
.91 

.91 
.80 
.80 

.87 
.85 

.85 
.85 
.85 
.82 
.80 
.80 

aso 

.80 
.80 
.80 
.80 

.80 
.70 
.77 
.76 
.76 

.76 
.73 
.78 
.72 
.72 

.72 
.72 
.73 
.72 
.74 

.73 
.72 
.76 

.74 
.72 

.73 

r72 

.72 
.71 
.71 
.71 

0.72 

2....                               -      . 

a40 

.72 

3 

.72 

4 

72 

5 

.72 

6 

.70 

.72 

7 

72 

8 

.71 

9 

1.00 

.70 

10 

.09 

11 

.66 

12 

.66 

13 

1.00 

.67 

14 

.68 

IS.... 

.68 

16 

.20 
.20 

.ao 

.20 

.20 
.20 
.20 
.20 
.20 

.20 
.20 
.20 
.20 
.20 
.20 

.66 

17 

.65 

18 

W 

20 

21 

22 

23 

24 ; ;:::.;.'; 

25... 

.30 

26 

27 M';!!!';:!!!;!"! 

28 

29 !;;;!;..;::!!;:!!! 

.ao 

0.06 
.23 

30 

ai ■..;:.::::;:;!!!!;; 
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SUBFACE  WATER  SUPPLY,  1911,  PART  IX. 


TRASEM  &IVXR  VSAR  ARROW,  OOLO. 

Location. — One-fourth  mile  from  Idlewild  ranger  station,  in  the  Arapahoe  National 
Forest,  in  sec.  3,  T.  2  S.,  R.  75  W.,  sixth  principal  meridian,  2  miles  from  Arrow. 

Becords  available.-— September  23,  1910.  to  December  31,  1911. 

Drainage  area. — 16  square  miles  (measured  from  Forest  atlas). 

Gage. — Vertical  staff  whose  location  and  datum  have  remained  unchanged. 

Channel. — Shifting  after  high  water. 

Discharge  measurementB. — ^Made  from  log  bridge  to  which  the  gage  is  attached- 

Winter  flow. — Ice  causes  backwater  during  the  winter  months,  and  discharge  meas- 
urements are  made  to  determine  the  winter  flow. 

Divertdona. — There  are  no  court  decrees  for  diversions  between  Fraser  and  Arrow, 
but  below  there  is  a  decree  for  diversion  of  72  second-feet  from  Fraser  River. 

Accuracy. — ^With  the  exception  of  some  uncertainty  in  the  records  derived  from 
application  of  the  upper  part  of  the  rating  curve  the  records  can  be  considered 
fair  or  possibly  good. 

Cooperation. — Station  is  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

Discharge  measuremenU  of  Fnuer  River  near  Arrow ^  Colo.,  in  1911. 


Date. 

Hydrographer. 

hS^t. 

Dis. 
chaifB. 

Ripple  and  Wills 

Fett. 
1.36 
.90 
.90 

Sec-fi. 
915 

Sept.  12 
Deo.     7a 

H  'ft  Wftha                                                                   

30.3 

.  .do 

9.6 

a  loe  conditions. 


Daily  gage  height^  in  feet,  and  dischargey  in  ucond-feet,  of  Fraser  River  near  Arrow,  Cob., 

for  1910. 

[S.  8.  Linsoott,  observer.) 


October. 

.     Day. 

October. 

Day. 

October. 

Day. 

height. 

Di». 
charge. 

hei^t 

chaige. 

be^t 

ChKfB. 

2...     . 

0.8 
.75 
.8 
.8 
.8 
.75 
.8 

9 

0.75 
.75 
.75 
.76 
.75 
.75 
.75 

16 

17 

18 

19 

20 

21 

22 

0.75 
.7 
.7 
.7 
.75 
.7 

14 

3 

10 

11 

12 

13 

14 

14 

15 

Daily  gage  height,  in  feet,  of  Fraser  River  near  Arrow,  Colo.,  for  1911. 
[L.  W.  McOrew,  observer.! 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

D«c 

1 

0.95 
.70 
.85 
.85 
.92 

.90 

.02 

1.00 

1.25 

1.26 

2.05 
2.00 
2.05 
2.15 
1.80 

2.30 
1.90 
2.40 
2.40 
2.35 

1.35 
1.60 
1.55 
1.66 
2.40 

2.10 
1.85 
1.75 
1.55 
1.60 

1.10 
1.12 
1.05 
1.00 
.96 

1.05 
1.06 
1.00 
1.00 
1.06 

1.00 
1.00 
1.00 
1.00 
.96 

.92 
.90 

0.85 
.86 
.86 
.85 
.89 

.90 
.90 
.90 
.86 
.88 

0.90 

O.fi0 

2 

3            

0.90 

1 

4 

.90 

.90 

6 

6 

2.00 

7 

.90 

.90 

8 

9 

1.90 

Lao 

10 

.90 
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Daily  Qoge  height,  in  feet,  of  Froier  River  near  Arrow,  Colo,,  for  iWjf— Continued, 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

11 

.00 

i.as 
i.ao 

1.16 
1.26 
1.00 

1.45 
1.48 
1.40 
1.35 
1.36 

1.30 
1.30 
1.20 
1.40 
1.00 

1.55 
1.50 
1.85 
1.80 
1.00 
2.10 

2.30 
2.35 
2.20 
2.15 
2.15 

2.10 
2.00 
2.10 
2.00 
1.00 

2.00 
1.85 
1.70 
1.76 
1.55 

!•« 

"ilK 

1.45 
1.45 

1.45 
1.40 
1.40 
1.35 
1.30 

1.35 
1.36 
1.30 
1.30 
1.30 

1.36 
1.25 
1.30 
1.25 
1.20 

1.16 
1.16 
1.18 
1.10 
1.10 
1.10 

1.00 
1.00 
1.00 
1.00 

1.06 
1.00 
LOO 

"'i'io' 

1.00 

a92 

.00 
.00 
.00 
.00 

.00 
.00 
.00 
.00 
.02 

.00 
.85 

0.85 
.86 
.85 
.80 
.82 

.82 
.82 
.85 

12 

13 



1.00 

14 

0.00 

15 

16 

1.10 

17 

.iN) 

.70 

IS 

19 

.90 

20 

.80 

21 

22 

1.06 
2.10 
1.10 

.00 

23 

.80 

.70 

24 

1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 

.88 
.86 

.86 
.86 
.85 
.89 
.91 

25 

.76 

.85 
.80 
.90 
.00 

1.10 

28 

.70 

27 

28 

.80 

1.00 

29 

30 

2.00 
1.00 

.70 

31 

Non.— Gage  readings  Oct.  22  to  Dec.  31  affected  by  ice. 

Daily  (Kicharge,  in  Beoond-feet,  of  Fraser  River  near  Arrow,  Colo.,  for  1911. 


Day. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


1. 
2. 
3. 
4. 
6. 

8. 
7- 
8. 
0. 
10. 

U. 
12. 
13. 
14. 
15. 

18. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 

26. 

26. 
27. 
28. 
29. 
30. 
31. 


8 
26 
25 
34 

81 
34 
44 

77 
77 

90 
70 
84 
77 
124 

104 
108 
07 
00 
00 

84 
84 
70 
07 
124 

118 
124 
131 
161 
185 
193 


185 
178 
186 
199 
151 

220 
186 
234 
234 
227 

220 
227 
208 

199 
199 

192 

178 
192 
178 
186 

178 
158 
138 
144 
118 

97 
104 
111 
104 
104 


00 
111 
118 
131 
234 

192 

168 
144 
118 
HI 

104 
97 
97 
00 
84 

00 
00 
84 
84 
84 

77 
77 
84 
77 
70 

84 
84 
67 
57 
57 
57 


25 
25 
25 
26 
30 

81 
31 
81 
26 
29 

26 
26 
25 
19 
21 

21 
21 
26 
24 
23 

22 
22 
22 
22 
22 

20 
20 
20 
20 
20 
20 


NoTC— Dafly  diaotaarge  determined  from  a  rating  curve  fairly  well  defined  below  160  second*feet.  Above 
tliat  stage  tbe  curve  is  somewhat  unoertain.  Discharge  estimated  Oct.  22  to  31.  Discharge  interpolated 
on  other  days  for  which  gage  heights  are  missing. 
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112  SUEFACB  WATER  SUPPLY,  19U,  PABT  IX. 

Monthly  discharge  of  Fraser  River  near  Arrow ,  Coh.^  for  1910-11, 


Montli. 


Dlschaige  In  seoond-fBet. 


ICazJmam.  Ifiiilmam.     Ifeui. 


(total  In  \^ 
ncre-M).  "^• 


October  3-22. 


1910. 


June 

Jnly 

August 

September. 

October 

November.. 
December.. 


1911. 


19 


34 
192 
234 
234 
00 
44 
31 


13.8 


28.4 
85.4 

173 
08.8 
46.4 
82.2 
23.7 
a  15.0 

aO.O 


574 


1,600 
5. 250 
10,300 
6,080 

?'S2 
1,920 

803 
56S 


The  period. 


31,000 


a  Estitnated  fh>m  discharge  measurements. 
WILLIAMS   FORK   BASIN. 
WILLIAXS  FORK  VBAR  SOHOIX,  OOLO. 

Location.— 'About  5  miles  southeast  of  SchoU,  Colo.,  in  sec.  3,  T.  2  S.,  R.  78  W.,  at 
the  Horseshoe  ranger  station  in  the  Arapahoe  National  Forest.  Nearest  important 
tributary,  the  South  Fork,  enters  from  the  east  1  mile  below  the  station. 

Becords  available.— September  22,  1910,  to  December  31,  1911. 

Drainage  area. — 141  square  miles  (measured  from  Forest  atlas). 

Qage. — Vertical  staff. 

Channel. — Data  too  meager  to  determine. 

Diflcharge  measurements. — ^Made  by  wading  a  short  distance  below  the  gage. 

Winter  flow. — As  no  winter  measurements  have  been  made,  it  is  not  known  if  ioe 
causes  backwater. 

Diversions. — ^There  are  court  decrees  for  the  diversion  of  858  second-feet  from  Wil- 
liams Fork  above  the  station.  Of  this  amount  700  second-feet  are  to  be  diverted 
to  the  eastern  slope.    This  latter  diversion  has  not  yet  been  made. 

Accuracy. — As  the  station  has  not  been  completely  rated,  estimates  of  dischaige  can 
not  be  made. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

The  following  discharge  measurement  was  made  by  H.  B.  Waha: 
September  14,  1911:  Gage  height,  1.50  feet;  dischsufge,  91.2  second-feet. 

Daily  gage  heighty  infeety  of  WiUiams  Fork  near  SehoU,  Colo.yfor  1911. 
[W.  M.  Thomas,  observer.) 


Day. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1       

1.15 
1.15 
1.15 
1.3 
1.3 

1.15 
1.15 
1.15 
1.15 
1.15 

1.1 

1.1 

1.1 

1.16 

1.15 

1.16 
1.15 
1.2 
1.15 
1.15 

1.15 
1.15 
1.25 
1.25 
1.25 

1.25 
1.25 
1.2 

1.75 
1.6 
1.65 
1.75 
1.86 

2.15 
2.3 
2.3 
2.35 
2.4 

3.0 

3.06 

3.1 

3.06 

3.1 

3.15 

3.15 

8.15 

3.1 

3.06 

2.35 

2.65 

2.55 

2.5 

3.06 

2.7 
2.6 
2.55 
2.45 
2.35 

1.8 
1.8 
1.7 
1.7 
L7 

1.7 
1.7 
1.7 
1.7 
1.8 

1.6 
L6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.5 

1.5 
1.45 
1.4 
1.4 
1.56 

1.7 

1.66 

1.55 

1.6 

1.5 

1.45 
1.4 
1.4 
LS5 
L4 

1.35 
L4 
1.35 
1.4 
1.45 

1.1 

2 

1.1 

3             

LI 

4    

LI 

5 

LI 

6 

LI 

7    

LI 

8 

LI 

9 

LI 

10 

Ul 
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WILLIAMS  FOBK  BA8IN.  118 

DaHy  gage  height,  in  feet  j  of  WHXiamu  Fork  near  St^U,  Colo,,  for  i9ii— Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Deo. 

11 

1.16 
1.15 
1.2 
1.16 
1.16 

1.1 

1.15 

1.16 

1.1 

1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 

1.15 
1.16 
1.16 
1.16 
1.16 

1.16 
1.16 
1.16 
1.16 
1.2 

1.2 
1.16 
1.15 
1.2 
1.15 

1.16 

1.3 

1.2 

1.16 

1.16 

1.2 

"i.'66" 
1.6 
1.6 

1.66 

1.7 

1.7 

1.76 

1.85 

2.26 
2.15 
2.16 
2.2 
2.5 

2.46 
2.46 
2.55 
2.6 
2.4 

2.35 
2.36 
2.36 
2.45 
2.45 

2.46 
2.66 
2.55 
2.7 
2.8 
2.8 

2.96 

8.06 

8.2 

8.1 

8.06 

8.1 

8.15 

2.9 

2.9 

2.96 

2.86 
2.85 
2.8 
2.7 

2.7 

2.6 
2.6 
2.5 
2.6 
2.4 

2.8 
2.8 
2.3 
2.25 
2.2 

2.2 
2.2 
2.2 
2.1 
2.1 

2.16 

2.1 

2.1 

2.1 

2.0 

2.0 
2.0 
1.9 
1.9 
1.9 
1.9 

1.8 
1.7 
1.7 
1.7 
1.7 

1.7 
1.6 
1.6 
1.6 
1.7 

1.7 
1.76 
1.8 
1.76 
1.7 

1.7 

1.7 

1.7 

1.65 

1.6 

1.6 

1.5 
1.6 
1.6 
1.6 
1.55 

1.6 
1.6 
1.6 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.46 
1.55 

1.5 
1.6 
1.5 
1.4 
1.5 

1.6 

1.55 

1.6 

1.6 

1.45 

1.4 
1.45 
1.4 
1.6 
1.46 

1.6 

1.6 

1.6 

1.45 

1.45 

1.45 

1.8 
1.25 
1.8 
1.8 
1.4 

1.35 
1.35 
1.85 
1.86 
1.36 

1.26 
1.25 
1.25 
1.25 
1.2 

1.25 
1.2 
1.2 
1.16 
1.1 

1.1 

12 

1  1 

13 

1.1 
1.1 

14 

15 

1.2 

1.1 

1.15 

1.2 

1.2 

1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.26 
1.16 
1.16 

1.1 
1.1 

16 

17 

1.1 

18 

■  1.1 

19 

l.l 

30 

1.2 

21 

1.2 

22 

1.2 

23 

1.2 

24 

1.2 

25 

1.2 

26 

1.1 

27 

1.1 

28 

1.1 

29 

1.1 

ao 

1.1 

81 

1.1 

Note.— loe  present  Jan.  16  to  Apr.  8  and  Not.  28  to  Deo.  81. 

WILLZAXS  FORK  VXAS  SULFKlHt  SP&IVOS,  COLO. 

I«oeation. — On  highway  bridge  at  Field's  ranch,  4  miles  above  the  mouth  of  the  river, 
about  sec.  36,  T.  1  N.,  R.  79  W.  Nearest  tributary  is  a  small  stream  that  enters 
from  the  west  2  miles  below  the  station. 

Becorda  available.— July  25,  1904,  to  December  31,  1911. 

Braina^e  area. — 185  square  miles  (measured  from  Forest  atlas). 

Gage. — Vertical  staff;  location  and  datum  unchanged. 

Channel. — Shifting  after  high  water. 

Discharge  meaeurementB. — Made  from  bridge  to  which  the  gage  is  attached. 

Winter  flow. — ^The  main  channel  is  kept  open  by  springs,  but  ice  forms  along  the 
edges  and  slush  ice  frequently  forms.  The  morning  readings  are  usually  affected 
by  backwater  from  ice,  but  the  afternoon  readings  are  practically  unaffected. 
The  winter  gage  heights  during  1911  were  taken  in  the  afternoon. 

Biveraiona. — ^There  are  court  decrees  for  the  diversion  of  502  second-feet  from  Wil- 
liams Fork  between  this  station  and  the  one  near  Scholl,  and  25  second -feet  from 
tributaries.    There  is  also  a  ston^e  decree  for  80,700  acre-feet  from  Williams  Fork. 

Accuracy. — Conditions  are  favorable  for  accurate  results,  and  the  estimates  should 
be  reliable. 

Cooperation. — During  1911  station  was  maintained  in  cooperation  with  the  State 
engineer. 

Disckarge  meanuremenU  of  WxUiams  Fork  near  Sulphur  Springe,  Colo.,  in  1911. 


Date. 

Hydrographar. 

bei^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

Oage 
height. 

Dis- 
charge. 

Jan.    18 
reb.  13 
Apr.     4 

R.  H.  FUrtchw 

do 

do 

Feet. 
2.98 
8.08 
3.25 

8ec.'fU 
41.6 
86.2 
81.7 

July  28 
Sept.   4 

C.L.Chatfleld 

do 

Feet. 
8.60 
8.38 

Sec'ft. 
135 
91 

8174^— W8P  309—14 8 
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STJBFACE  WATBB  SUPPLY,  19U,  PABT  IX, 


Daily  gage  height,  infect,  of  WiUiam»  Fork  near  Sulphur  Spnnga,  Coio.,  far  1911. 

[F.  A.  Field,  ob8VT«r.) 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 

A«f. 

Bept 

Oct. 

3.96 

3.04 

3.30 

3.34 

4.31 

3.49 

8.32 

3.29 

4.30 

3.49 

3.32 

3.26 

4.18 

3.50 

8.42 

3.25 

4.42 

3.44 

3.31 

3.35 

4.35 

3.40 

3.31 

3.55 

4.ad 

3.38 

3.30 

3.54 

4.15 

3.87 

3.20 

3.44 

4.08 

3.38 

3.26 

3.37 

3.98 

3.32 

8.23 

3.34 

8.95 

3.45 

3.22 

3.30 

3.90 

3.46 

3.22 

3.38 

3.87 

3.40 

3.35 

3.30 

3.84 

3.40 

3.28 

3.35 

3.83 

3.38 

3.38 

3.29 

3.80 

3.34 

3.28 

3.20 

3.88 

3.34 

3.24 

3.28 

3.88 

3.30 

3.19 

3.28 

3.85 

3.32 

3.20 

3.30 

3.78 

3.31 

3.20 

3.28 

3.75 

3.46 

3.30 

3.90 

3.73 

3.42 

3.20 

8.20 

8.85 

3.67 

3.19 

3.29 

3.73 

3.54 

3.18 

3.30 

8.68 

3.48 

3.19 

8.28 

3.62 

3.41 

3.22 

3.28 

3.64 

3.38 

3.21 

3.28 

3.63 

3.36 

8.20 

330 

3.62 

3.33 

3.21 

3.30 

3.58 

3.31 

3.36 

3.29 

3.54 

3.30 

3.20 

Not.  JDecL 


1 
2 
3 
4. 
6. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
2f. 

36. 
27. 
28. 
20. 
30. 
31. 


3.02 
3.02 
8.03 
8.05 
3.06 

3.03 
3.02 
3.03 
3.04 
3.05 

3.06 
3.07 
3.05 
3.03 
3.00 

8.00 
3.03 
2.08 
3.00 
3.05 

3.05 
3.00 
3.02 
3.02 
3.03 

3.04 
3.03 
2.98 
8.04 
3.08 
3.10 


3.05 
3,05 
3.02 
3.00 
2.98 

2.97 
2.92 
2.95 
3.00 
8.00 

3.02 
3.01 
3.08 
3.04 
3.02 

3.02 
3.03 
3.03 
3.00 
2.05 

2.95 
3.00 
3.02 
3.00 
3.03 

2.98 
2.98 
8.00 


8.00 
3.00 
3.02 
3.00 
3.02 

3.02 
3.02 
3.03 
3.10 
3.10 

3.08 
3.04 
3.02 
3.04 
3.08 

3.11 
3.04 
3.04 
8.06 
3.10 

3.12 
3.12 
3.10 
3.10 
3.08 

3.04 
3.20 
3.10 
3.28 
3.10 
3.12 


3.10 
3.12 
3.15 
3.25 
3.20 

3.18 
3.12 
3.12 
3.12 
3.15 

3.12 
3.08 
3.00 
3.95 
3.12 

3.10 
3.06 
3.05 
3.10 
3.05 

3.32 
3.40 
3.45 
3.46 
3.30 

3.36 
3.51 
3.64 
3.62 
3.50 


3.48 
3.45 
8.41 
3.44 
3.51 

3.80 
3.86 
3.99 
3.98 
4.07 

8.88 
3.82 
3.82 
3.96 
4.02 

4.10 
4.10 
4.15 
4.25 
4.20 

4.15 
4.10 
3.88 
3.85 
4.02 

4.10 
4.10 
4.15 
4.15 
4.25 
4.30 


4.42 
4.45 
4.44 

4.46 
4.45 

4.48 
4.48 
4.55 
4.55 
4.55  I 

4.50 
4.50 
4.50 
4.42 
4.40 

4.42 
4.35 
4.37 
4.30 
4.35 

4.37 
4.50 
4.35 
4.25 
4.18 

4.18 
4.12 
4.05 
4.00 
3.95 


3.36  3.15 

8.25|  3.15 

3.02  1  3.30 

8.10  3.15 

3.08  3.30 


3.06 
8.05 
3.05 
3.06 
3.10 

3.10 
3.10 
8.30 
3.38 
3.30 

3.38 
3.35 
8.28 
3.38 
3.30 

8.80 
3.28 
3.35 
8.30 
3.00 

8.00 
8.10 
8.06 
8.05 
3.10 


3.20 
3.35 
3.30 
3.30 
3.30 

3.18 
3.15 
3.12 
3.10 
3.10 

3.13 
3.13 
3.13 
3.13 
3.U 

3.10 
8.10 
3.08 
8.08 
3.08 

3.  OS 
3.08 
3.06 
3.07 
3.05 
3.06 


Note.— Gage  heights  Dec.  1  to  31  probably  slightly  affected  by  ioe. 
Daily  discharge^  in  second-feet,  of  Williams  Fork  near  Sulphur  Spnng$,  Colo.,  for  1911. 


Day. 


Jan.   Feb.   Mar.   Apr.   May.   Jnne.   July.   Aug.   Sept.   Oct.   Nor. 


1. 
3. 
8. 
4. 
6. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 


16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


44 

44 

45 
47 
48 

45 
44 

45 
46 
47 

50 
49 
47 
45 
43 

43 
44 

41 
43 
47 

47 
43 
44 
44 

45 

49 
47 
45 
49 
53 
56 


51 
51 
48 
47 
45 

48 
45 
47 
50 
50 

52 
51 
56 
53 
52 

52 
52 
52 
50 
47 

47 
50 
52 
50 
52 

49 
49 
50 


50 


64 
61 
54 
51 
64 

62 
61 
58 
62 
58 

92 
105 
115 
117 
104 

98 
118 
153 
146 
115 


HI 
105 
97 
103 
118 


556 
580 
572 


580 


210 

604 

234 

604 

290 

665 

286 

665 

330 

666 

242 

620 

218 

620 

218 

620 

286 

556 

305 

540 

345 

556 

345 

502 

872 

518 

432 

465 

400 

502 

372 

618 

345 

620 

242 

502 

230 

432 

306 

389 

345 

389 

345 

356 

372 

320 

372 

205 

432 

272 

465 

277 
472 
465 
389 
556 

502 
439 
372 
335 


272 
250 
238 
226 
218 

210 
242 
243 
330 
302 

191 
180 
230 
180 
166 

146 
153 
146 
146 
135 
136 


125 
113 
113 
115 
103 

05 
92 
90 
92 


105 
107 
95 
95 
92 

86 
86 
80 
83 
82 

107 
99 
162 
126 
111 

97 
92 

89 
84 
82 
80 


80 


99 
82 

82 
80 
79 
75 
72 

70 
70 
74 
78 
92 

78 
73 
67 
68 
68 

68 
68 
67 
66 
67 

70 
69 
68 
69 
80 


138 

135 
lOS 
90 
86 

80 
93 

80 
88 
79 

79 

78 
78 
80 
78 

80 
79 
79 
80 
78 

78 
78 
80 
80 
79 
68 


75 
74 
S3 
58 

56 

J6 
54 
54 
U 
58 

58 
58 

m 

78 

78 
74 
7S 

78 
» 

80 
7» 
74 


50 
« 
54 
54 
58 


Note.— Dally  dlscU., 
quantiUes  bdw  3.5  tell 
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Monthly  ditcharge  of  WiUiamM  Fork  near  Sulphur  SpnngM,  Colo,,  for  1911, 


Month. 


Dtodharge  in  seoond-foet. 

RaiHtf 

(total  in 

V^.'^jfitpm 

Mil  iwitimn^  ■ 

Uma. 

Bcre-feot). 

65 

41 

40.1 

2,830 

M 

46 

49.9 

2,770 

86 

60 

69.2 

8,640 

168 

61 

81.8 

4,840 

M6 

97 

286 

17,600 

066 

272 

622 

31,100 

472 

126 

266 

10,300 

162 

80 

98.7 

0,070 

99 

06 

76.1 

4,470 

128 

68 

84.0 

6,160 

80 

60 

66.3 

3,890 

a56 

8,380 

666 

141 

108,000 

AOOQ- 

noy. 


January.. 
February. 
ICarah.. 
Ap 


^: 


lone.. 

Jaly 

August 

Saptunber.. 
October.... 
Norember.. 
Daoember.. 


Thayaar. 


a  Estimated. 


BLUE   RITBB   BASIN. 


BLVX  &IVXB  AT  PnXOV,  COLO. 


Location.— At  the  cemetery  bridge  on  the  outakirta  of  Dillon,  in  sec.  18,  T.  5  S.,  R.  77 
W.y  on  the  edge  of  the  Leadville  National  Forest,  a  short  distance  above  the  mouth 
of  Snake  River.    Tenmile  Creek  also  enters  below  the  station. 

Becozds  available.— October  15, 1910,  to  December  31,  1911. 

Draina^  area. — 110  square  miles  (Forest  Service  atlas). 

Oage. — ^Vertical  staff;  location  and  datum  unchanged. 

Channel. — Practically  permanent. 

I>iscfaarge  meaaurementB. — ^Made  by  wading  near  by. 

Winter  flow. — Ice  causes  backwater  during  the  winter  and  discharge  measurements 
are  made  to  determine  the  flow. 

Diversions. — ^There  are  court  decrees  for  diversions  of  2.3  second-feet  from  Blue 
River  above  the  station  and  68  second-feet  below.  There  are  also  decrees  for 
diversions  of  5  second-feet  from  tributaries  entering  above.  In  addition,  there  are 
decrees  for  placer  mining,  where  practically  all  of  the  water  used  is  returned  to 
the  river. 

Aoouracy. — Owing  to  the  high  altitude  of  this  station  there  are  liable  to  be  appre- 
ciable diurnal  fluctuations  at  certain  seasons,  due  to  alternate  meltingand  freezing, 
and  the  mean  daily  gage  height  based  on  one  gage  reading  may  be  considerably 
in  error.  For  this  reason  it  is  probable  that  the  estimates  can  not  be  considered 
better  than  fair  or  possibly  good. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

Diidutrge  measurement  of  Blue  River  at  Dillon^  Colo.y  in  1911, 


Date. 

Hydrographer. 

he^t. 

charge. 

Date. 

Hydrographer. 

hei^t. 

Dis- 
charge. 

Jan.     9a 
Feb.  *8a 

O.H.  Ruaaell 

O.  M.  Wlmxner 

do 

Feet. 
1.60 
1.60 
2.00 

22.8 
207 

Sept.  18 
Dec.  aea 

O.M.WJmmer 

H.  P.  Wftha 

Pert. 
1.70 
1.45 

35.8 

July  13 

« Ice  conditions. 
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116  SURFACE  WATEB  SUPPLY,  19U,  PART  IX. 

Daily  gage  height,  in  feet,  of  Blue  River  at  DiUoUy  Colo.,  for  1911. 
[I.  W.  Bhinddl,  obaervw.) 


Day. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

Juna. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dw. 

1 

1.8 
1.7 
1.0 
1.9 
2.1 

2.45 

2.3 

2.5 

2.5 

2.65 

2.4 
2.3 
2.25 

"i*7'" 

2.66 

2.7 

2.75 

2.75 

2.6 

"Hi" 
2.4 

2.6 
2.8 

2.6 
2.5 

2.8 
2.9 
2.6 
2.8 
2.8 

2.8 
2.0 
2.9 
2.9 
2.8 

'"is' 

2.8 
2.8 
2.6 

2.4 
2.6 

2.8 
2.8 

2.8 
2.8 
2.7 
2.7 

'"'2.*8* 

2.8 

"'i's' 

3.6 
2.9 
2.8 

2.1 

1.9 

"1.5  ' 
1.6 
1.7 
1.9 

1.9 
1.8 

15 

2 

1.6 

1.1 
1.0 

"i."4" 

1.4 

1.4 
1.4 

L4 
1.4 
L4 

19 

8 

4 

2.0 

**L9" 

2.9 

5 

6 

1.15 

*"'i.'6' 

1.5 

1-8 

2.8 

7 

2.6 

8 

1.6 
1.15 

1.9 

1.9 

2.7 

9 .'. 

1.6 

1.0 

"L'35" 

"*i"3' 
1.35 
1.34 

1.4 

1.75 
1.76 

1.76 
1.7 
1.75 
1.8 

1.5 

18 

10 

2.8 
2.8 

"'i'e' 
'"i'e* 

u 

1.2 

1.7 
"'i.8' 

16 

12 

1.2 

1.9 

1.9 

L5 

13 

1.5 

1.1 

L6 

14 

1.9 

L5 

15 

1.5 

1.1 

1.0 

L5 

16 

1.8 

1.7 

1.66 

1.6 

1.5 

1.4 

1.8 
1.9 
2.1 

"*"i"2* 

14 

17 

18. 

1.2 
"L2** 

1.3 
1.4 

1.42 
1.35 
1.48 

1.6 

1.56 

....... 

1.66 

1.78 
3.0 

2.6 

1.85 

1.7 
1.9 
1.9 

1.05 
1.96 
L9 

1.8 

19 

1.5 

1.6 

20. 

21 

2.5 
2.5 

'"2.2" 

22 

23 

1.8 

1.6 

1.5 
1.5 
1.5 

2.3 

2.3 

Lh 

24 

2.4 

25 

1.6 

2.1 
"i.9" 

1.7 
1.6 
1.0 

26 

4.2 
2.0 

2.7 
2.5 
2.5 
2.5 
2.4 

2.8 

2.3 
2.3 

L4S 

27 

1.0 

1.5 

1.5 

28 

1.6 

28 

3.0 
3.0 

2.1 

2.6 
2.4 

2.8 

30 

1.5 

1.9 

1.6 
1.4 

1.4 

81 

2.2 

Note.— Gage  heights  Jan.  1  to  liar.  30  and  Nov.  7  to  Deo.  31  affected  by  ice. 

Daily  discharge,  in  second-feet,  of  Blue  River  at  Dillon,  Colo,,  for  1910-11. 
[I.  W.  Blundell,  observer.] 


Day. 

1910. 

1911. 

Oct. 

Nov. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

34 
30 
26 
27 
28 

29 

30 
30 
30 
30 

26 
23 
23 
23 
23 

23 
23 
30 
30 
30 

30 
31 
32 
34 
36 

30 
30 
30 
30 
30 

30 
30 
28 
27 
26 

24 
23 
26 
26 
28 

30 

31 
32 
26 
36 

47 
42 
50 
58 
54 

72 
58 
90 
00 
145 

962 
210 
280 
280 
840 

245 

210 
192 
276 
360 

340 
360 
382 
382 
320 

300 
280 
245 
320 
,  405 

405 
455 
320 
405 
405 

405 
455 

455 
455 
405 

405 
405 
405 
405 
320 

245 
320 
362 
405 
405 

405 
405 
360 
360 
360 

325 

405 
405 
405 
405 

840 
455 
405 
405 
405 

405 
362 
320 
320 
320 

320 
320 
320 
306 
393 

280 
280 
262 
245 
228 

145 
135 
125 
115 
106 

102 
96 
90 
90 
90 

90 
90 
90 
90 
88 

86 
84 
81 
105 
129 

163 
175 
165 
155 
145 

90 
00 
90 
90 
90 

90 
90 
90 
90 
90 

90 
90 
85 
80 
75 

70 
64 
58 
90 
90 

103 
102 
90 
80 
69 

68 
47 
47 
58 
90 

90 
72 
68 
65 
65 

65 
58 
65 
72 
72 

72 
58 

52 
47 

38 

30 
34 
38 
88 
88 

38 
30 
30 
30 
84 

38 

2 

8 

4 

6 

6 

7 

8 

. 

9 

, 

10 

11 

12 

13 

14 

16 

88 

84 
30 
30 
34 
38 

36 
34 
34 
34 
35 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 
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BLUE  BIVEB  BABIN.  117 

DaQ^  dikharge,  in  Hcand-feet^  of  BUu  River  at  DUUm,  Colo,  y  for  IBlO-ll—ContiDned. 


Day. 

1910. 

1911. 

Oct 

Nov. 

Apr. 

May. 

JanB. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

36 

86 
«7 

as 

47 
43 
38 

88 
38 
38 
38 
88 

69 
115 
130 
145 
106 

320 
280 
300 
320 
245 
405 

aao 

280 
280 
280 
245 

210 
210 
210 
198 
186 
175 

132 
118 
104 
90 
90 
90 

58 

47 
62 
76 
90 

38 
38 
38 
38 
38 
30 

86 

27 

28 

39 

30 

31 

NoTB.— Dailv  discbarge  det«niilned  from  a  Cairly  well  defined  rating 
v  days  for  which  gage  heights  are  misstng. 


curve.     Discharge  Interpolated 


Monthly  discharge  of  Blue  River  at  DilUm,  Colo.,  for  1910-11. 
[Drainage  area,  110  square  milee.] 


1910. 


October,  15-31 . 
November 


January... 
February... 
March 

^:::;::: 

June 

July 

August 

September.. 
October.... 
November.. 
December.. 


1911. 


The  year. 


Discharge  In  second-feet. 


Maximum. 


145 
405 
455 
840 
175 
102 
90 


840 


Minimum. 


245 
175 
81 
58 
30 


Mean. 


36.2 
90.0 


a20 
a20 
a30 
46.4 
268 
373 
833 
111 
82.3 
63.8 
a30 
a  33 


116 


Per 
square 
mile. 


0.329 
.273 


.182 
.182 
.182 
.422 
2.44 
3.39 
3.03 
1.01 
.748 
.489 
.273 
.300 


1.05 


Kun-off. 


Depth  in 
Incneson 
drainage 


0.21 


.21 

.19 

.21 

.47 

2.81 

3.78 

8.49 

1.16 

.83 

.56 

.30 

.35 


14.36 


Total  in 
acre-feet. 


1,290 
1,790 


1,230 

1,110 

1,230 

3,760 

16,500 

22,200 

20,500 

6,820 

4,900 

3,310 

1,790 

2,030 


84,400 


Accu- 
racy. 


a  Estimated  from  measurements  and  climatological  data. 
TZimiLE  CBXXX  AT  PZLLGIT,  COLO. 

Location.— At  the  highway  bridge  in  Dillon,  Colo.,  in  Bee.  18,  T.  5  S.,  R.  77  W.,  300 
yards  above  the  mouth  of  the  creek.  Nearest  tributary,  Canon  Creek,  enters  from 
the  west  about  4  miles  above  the  station. 

Becozds  available.— October  15,  1910,  to  December  31,  1911. 

Drainage  area.-^113  square  miles  (measured  from  Forest  Atlas). 

Gage. — ^Vertical  staff;  location  and  datum  unchanged. 

Channel. — Practically  permanent. 

Diflcharge  measurementB. — Made  by  wading  near  the  bridge. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months,  and  discharge  meas- 
urements are  made  to  determine  the  flow  during  that  period. 

Diversions. — ^There  are  court  decrees  for  diversions  of  3.7  second-feet  from  Tenmile 
Creek  above  the  station  and  14.5  second-feet  from  tributaries  entering  above. 

Accuracy. — ^As  the  station  has  not  been  completely  rated,  estimates  of  discharge  can 
not  be  made. 

Cooperation. — Station  is  maintained  in  cooperation  with  the  United  States  Forest 
Service. 
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118  SXTBFACE  WATER  SUPPLY,  1911,  PABT  IX, 

Discharge  meaturemenU  of  TenmxU  Creek  at  DUkm,  Colo.,  in  1911. 


Date. 

Hydragrapber. 

hai^t. 

Dto- 
charga. 

Date. 

Hydrogzapber. 

taei^t. 

IHs- 
cfaaige. 

Jan.     Oa 
Fab.    8« 
Mar.  23^ 

RnsseU  and  Wlmmer. 

O.M.Wlmmer 

do 

1.70 
1.70 
1.62 

30.2 
10.8 

July  13 
Sept.  18 

O.M.WInimBr 

do 

H.  B.  Waha 

3.00 
1.00 
4.20 

52.5 
12.2 

a  loe  oondltions.  *  Slight  ioe  affect. 

Daily  gage  height,  in  feet,  of  Tenmile  Creek  at  Dillon,  Colo.,  for  1911. 

[L  W.  Blnndeli,  observer.] 


Day. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.1 

2.0 

2.2 

2.15 

2.46 

2.05 
3.0 
3.6 
3.6 
8.75 

3.4 

3.26 

3.3 

"i'.s" 

8.7 

3.86 

4.1 

3.5 

3.2 

*"3.*6** 
3.0 
3.2 
3.0 

3.6 
3.2 

3.8 
4.5 
4.2 
4.1 
4.2 

4.0 
4.3 
3.0 
4.2 
3.6 

....... 

4.0 
3.0 
3.0 

3.4 
3.6 

"'i'i' 

3.4 

3.2 
8.1 
8.0 
3.0 

"'i'i 

2.4 

■'*4.'4* 

4.0 
3.2 
3.0 

2.2 

1.05 

*"i.'8' 
1.8 
1.8 
2.2 

2.1 
3.0 

1.9 
1.8 
1.8 
1.7 

2 

1.76 

1.0 
1.0 

"i.*75* 
1.8 

1.76 
1.7 

2.1 

3 

4 

2.1 

■*i*06' 

2.2 

5 

6 

1.6 

"i.i" 

L6 
3.2 

2.2 

7 

2.2 

8 

1.7 
1.6 

3.0 

1.0 

2.2 

9 

1.7 

1.6 

"ill" 
"ill' 

1.6 
1.7 

1.7 

1.0 
1.0 

1.0 
1.8 
1.8 
1.0 

1.9 

2.0 

10 

2.0 
2.8 

'"'i'i* 
■"i'i" 

11 

1.7 

2.0 

"i'i" 

2.0 

12 

1.4 

2.0 

1.0 

2.3 

IS 

1.6 

1.6 

2.3 

14 

2.0 

2.4 

15 

1.6 

1.66 
1.66 

3.3 

16 

1.0 
1.0 
1.8 
1.8 
1.8 

1.8 

2.2 
2.1 
2.35 

"xi" 

3.4 

17 

18 

1.5 

1.66 
1.7 

1.7 

1.76 

1.8 

1.06 
1.0 

"i'i"' 

2.0 

2.1 
2.35 

2.7 

2.0 

1.0 
1.0 
1.0 

1.05 
1.05 
1.0 

19 

1.0 

8.6 

ao 

3.6 

21 

2.6 
2.6 

...... 

22 

23 

1.4 

1.6 

1.0 
1.0 
1.8 

2.4 
2.4 

8.2 

24 

2.5 

26 

1.8 

2.4 

1.0 

1.86 

1.8 

20 

2.1 
1.6 

2.0 
2.8 
2.8 
2.7 
2.0 

2.6 

3.6 

27 

1.2 

1.0 
1.0 



28 

1.8 

2.4 

'"io* 

20 

1.75 
1.8 

2.5 

4.0 
3.2 
4.2 

30 

1.7 

2.0 

1.0 
1.8 



8.6 

31 

2.3 

NOTS.— ( 

feet 


OTZ.— Gaee  heifl^ts  Jan.  1  to  ICar.  13  and  Nov.  7  to  Dec.  31  affected  by  ice;  average  thickness  of  loe  1^ 
Jan.  0, 1.1  feet  Feb.  8,  and  2.5  feet  during  December. 

Daily  discharge,  in  second-feet,  of  Tenmile  Creek  at  Dillon,  Colo.,  for  1910. 


Day. 

Oct. 

Nov. 

Day. 

Oct. 

Nov. 

1 

38 
33 
42 
42 
42 

42 
42 
42 
40 
88 

32 
26 
27 
20 
31 

16 

42 
42 
42 
38 
83 

36 
38 
88 
38 
39 

40 
41 
42 
63 
48 
43 

S3 

2 

17 

31 

3 

18 

2B 

4 

10 

28 

5  ..                    

20 

37 

6 

21 

36 

7 

22 

27 

6     

23 

28 

9[ 

24 

20 

10     . 

25 

81 

11 

26 

88 

12 

27 

33 

13  ...           

28 

83 

14 

20 

83 

16 

42 

30 

33 

31 
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DaHy  discharge f  in  second-feet,  of  TmmiU  Creek  at  DUlon,  Colo,,  for  1911. 


Day. 

Mar. 

Apr. 

M«y. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dm. 

1 

40 
89 
88 
88 
42 

88 
88 
88 
88 

88 

88 
88 

ao 

88 

88 

88 

88 
88 
88 
43 

01 
68 
71 
80 
00 

80 
100 
180 
312 
IfiO 

80 
00 
115 
102 
194 

398 
420 
710 
710 
786 

610 
686 

660 
686 
810 

760 
836 
900 
600 
610 

465 

420 
420 
610 
860 

710 
610 
710 
910 
610 
1,010 

810 
1,160 
1,010 

060 
1,010 

910 
1,060 

800 
1,010 

710 

886 

960 
910 
860 
860 

610 
710 
686 
660 
610 

610 
466 

420 
420 
400 

876 
881 
881 

280 
•876 

490 
010 

m 

640 
1,110 

910 
610 
420 
400 
876 

881 
290 
249 
249 
249 

260 
276 
280 
280 
266 

249 
249 
230 
212 
212 

212 
106 
177 
166 
166 
144 

116 
106 
97 

88 
86 

80 
76 
60 
60 
60 

00 
00 
00 
60 
09 

00 
69 
60 
06 
120 

160 

177 
177 
177 
177 

160 
120 
96 
69 
67 
64 

61 
61 
61 
61 
61 

68 

66 

63 
63 
68 

63 
63 
63 
63 

68 

63 
68 
68 
68 
68 

61 
61 
68 
68 

68 

63 
48 
42 
66 

60 

66 

42 
42 
42 
116 

80 
60 
01 
68 
68 

68 

42 
42 
68 
68 

68 

68 
42 
42 
42 

42 
48 
53 
68 
42 

48 
68 

53 
68 
53 
42 

63 
42 
42 
88 
80 

90 

2 

8    

4 

...••... 

6 

..•.•■•• 

e 

7 

8 

9 

10 

11 

12 

13             

14        

16 

80 

ao 
ao 

30 
88 
80 

27 
94 

ao 

40 
00 

80 

ao 

83 
88 
49 
41 

ic 

17    

18 

19    

20 

21     

22 

28    

24 

2S 

26 

12 

27 

28 

29    

80 

81 

Non.— Dally  dlscliarge,  1910-1911,  oomputed  from  a  well-deflned  rating  carve.  DiacbarKe  interpo- 
ted  for  days  of  mtasing  gace  heights.  Mean  diseharse  Nov.  7-30, 1911,  estimated  as  20  aeoond-feet.  On 
lais  of  one  measurement  dbcharge  for  Dec.,  1911|  estimated  as  15  seoood-feet. 

Monthly  discharge  of  TmmiU  Creek  at  Dillon,  Colo.,  for  1911. 


Month. 

Discharge  hi  second-feet. 

Run-oir 
(totalln 
acre-feet). 

Accu- 

Minimum. 

Mean. 

racy. 

March  16-81 

80 

212 

1,010 

1,160 

1,110 

177 

09 

116 

63 

20 
26 
09 
280 
144 
60 
42 
42 

36.6 
61.6 
666 

704 

841 
98.2 
66.2 
52.8 
23.5 

a  15 

1.230 

3,660 

34,800 

41,900 

21,000 

6,040 

3,280 

3.250 

1,400 

922 

C. 

April 

B. 

mSj.  ...... .... .................. ......  

B. 

Jn^:r  :"'!":*: ; 

B. 

jnly 

B. 

B. 

September 

B. 

O<^ober 

B. 

C. 

PeOenlber rrr^r,-, 

D. 

The  period 

117,000 

a  Estimated. 
BITER  AT  DnXOV,  COLO. 

lioeation. — ^At  a  highway  bridge  200  yards  above  the  mouth  of  the  river  in  sec.  18, 
T.  6  S.,  R.  77  W.  Nearest  tributary  is  a  small  stream  that  enters  from  the  north  1 
mile  above  the  station. 

ReoordB  available.— October  15, 1910,  to  December  81,  1911. 

I>raixiage  area.— ^2  equare  miles  (Forest  Service  Atlas.) 


Digitized  by 


Google 


120 


SUBFACE  WATEB  SUPPLY,  1911,  PABT  IX. 


Oage.— Vertical  staff;  location  and  datum  unchanged. 

Channel. — Practically  permanent. 

Discharge  measurementB. — Made  by  wading  above  the  bridge. 

Winter  flow. — Ice  gorges  cause  backwater  of  varying  amount.  Dischaige  measure- 
ments are  made  to  determine  the  flow. 

Diversions. — ^There  are  court  decrees  for  diversions  of  4.5  second-feet  from  Snake 
River  above  the  station,  and  11  second-feet  from  tributaries  entering  above. 

Aoouracy. — Owing  to  the  high  altitude  of  this  station  there  are  liable  to  be  appre- 
ciable diurnal  fluctuations  at  certain  seasons,  due  to  alternate  melting  and  freez- 
ing, and  themeandailygageheightbasedononegage  reading  may  be  considerably 
in  error.  For  this  reason  it  is  piobable  that  the  estimates  can  not  be  considered 
better  than  fair  or  possibly  good. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

Diacharge  measurements  of  Snake  River  at  DiUonj  Colo.,  in  1911. 


Date. 

Hydrographor. 

b^^t. 

Db- 
chai^. 

Date. 

Hydrosrapbor. 

S^U 

Db- 

Jan.     »■ 
Feb.    8a 
Har.  23 

RoaaeU  and  Wlmmer . . 

O.M.Wimmer 

do 

Feet, 

0.60 

1.32 

.60 

8.0 
14.4 
13.6 

July  13 
Sept.  18 
Dm.  28* 

O.M.WtamMT 

do 

nit  w^f 

Ft€L 

l.SO 

.90 

1.00 

36.4 

n.4 

a  loe  conditions. 

Daily  gage  height,  in  feet,  of  Snake  Aiver  at  DiUon,Colo.,for  1911. 
[I.  W.  Blondell,  ohserver.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

1 

0.9 
.8 
1.0 
1.0 
1.06 

1.45 

1.3 

1.6 

1.6 

1.55 

2.5 
1.45 
1.35 

■*i.*8" 

1.75 

1.85 

2.0 

1.85 

1.7 

'i.*6* 
1.5 
1.7 
1.8 

2.0 
1.8 

2.3 
2.5 
2.2 
2.5 
2.5 

2.6 
2.5 
2.4 
2.5 
2.1 

1.4 

1.15 

""6.'8' 

.8 

.8 

1.0 

1.0 
1.0 

a9 

.8 

.8 
.7 

2 

0.8 

0.6 
.6 

"a  7" 
.7 

.8 

.7 

2.3 

3 

4 

1.3 

....... 

SIS 

6 

6..; 

1.15 

*".'6" 

.8 
1.0 

3.5 

7 

2.13 

8 

1.3 
1.8 

1.2 

1.0 

15 

0 

6.0 

.6 

"■.'7" 

"".63' 
.6 
.66 

.7 

.0 
.9 

.9 
.8 
.9 
.9 

.8 

2.5 

10 

11 

.66 

.9 
....... 

1.9 

12 

.6 

2.6 
2.6 
2.6 
2.4 

2.6 
2.2 

""2.4* 
2.5 

2.6 
2.6 
2.5 
2.5 

*"i.T 
....... 

1.2 

1.0 

1  9 

13 

.6 

.6 

1.8 

14 

1.1 

1  7 

16 

.62 

.6 
.66 

1  8 

16 

.9 
.9 
.8 
.8 
.9 

LO 

.9 

1.0 

LI 

....... 

1.1 

1  8 

17 

18 

.6 
*".*6  ■ 

.66 
.7 

.64 
.66 
.7 

.85 
.8 
....... 

.88 

.90 
1.2 

1.9 

1.1 

.9 

.95 

.96 

1.0 
1.0 

19 

1.6 

1.0 
9 

20 

21 

1.8 

1.7 

"*i.'5" 

22 

23 

"i.o" 

i'.b" 

..... 

24 

26 

....... 

1.6 

....... 

"'Hi' 

.95 

.9 

.86 

"i.'6"" 

l.U 

1.0 
1.0 

1.4 
L8 

26 

1.0 
1.0 

2.4 
1.0 
2.0 
2.0 
1.9 

1.5 
1.5 
1.5 

....... 



1.0 

28 

"'Ik' 

i.6 

i.6 
1.0 

"To* 
.9 

20 

30 

81 : 

1.0 
.8 

1.1 

2.3 
2.0 
2.4 

'.'.[','.'.'.      • 

^NoTE.-^Oageh 

eiefateJ 

an.  1  to 

Peh   "H 

r  An#1  "M 

nv    T  *^ 

T\^    01 

J  «._  1. 

.  -* 

i^fa. 
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Daily  dUduargtf  in  $econd'/eetf  of  Snake  River  at  DUhn,  Colo,  y  for  1910-11. 


Day. 

Oct. 

Nov. 

Day. 

Oct. 

Nov. 

"^- 

Oct, 

Nov. 

inoi 

17 
17 
17 
17 
17 

17 
17 

7 
9 
11 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
30. 

0 
7 
8 
0 
10 

11 
7 

11 
9 

7 

8 
9 
9 
9 
9 

10 
11 

11 
17 
17 
17 

22 

23 

24 

11 

25 

26 

27 

28 

20 

10 

30 

31 

D«y. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1911. 
1 

11 
17 

23 
39 
85 
85 
35 

86 
35 
85 
86 

17 
16 

15 
14 
13 
11 
11 

17 
11 
11 
11 
11 

10 
8 
7 
9 

10 

11 
10 
9 
9 
11 

31 
17 
21 
25 
23 

84 
61 
54 
47 
86 

35 
17 
85 
85 
41 

105 
77 
137 
137 
136 

390 
105 
86 
136 
187 

174 
300 
341 
300 
161 

149 
137 
115 
161 
187 

341 

187 
358 
330 
341 
360 

330 
890 
300 
390 
800 

435 
300 
800 
390 
270 

344 
425 
425 
425 

360 

425 

300 
330 
360 
390 

425 
425 
390 
390 
375 

360 
214 
341 
341 
314 

314 
314 
314 
314 
214 

314 
314 
314 
314 
314 

314 
214 
314 
314 
314 

314 
314 
314 
305 
196 

187 
161 
149 
137 
126 

115 
115 
115 
108 
102 
95 

95 
89 
83 
77 
73 

69 
65 
01 
61 
61 

61 
61 
54 

47 
47 

47 
47 
47 
64 
81 

96 
115 
108 
108 

95 

88 
79 
70 
61 
58 
56 

54 
52 
50 
48 
47 

43 
39 
85 
35 
85 

85 
85 
84 
83 

80 

28 
26 
25 
80 
80 

35 
86 
85 
34 
32 

30 
26 
21 
28 
35 

36 
17 
17 
17 
85 

35 
35 
30 
35 
25 

25 
17 
25 
25 
25 

25 
26 
17 
17 
25 

35 
35 
35 
35 
35 

35 
35 
86 
85 
Sft 

25 
17 
17 
11 
14 

17 

2 

" 

3 

4 

5 

6 

7 

8 

14 

9 

8 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 



20 

21 

22 

23 

24 

* 

25 

26 

83 

27 

28 

17 

29 

30 

17 

31 

2ft 

NoTK.— Dally  discharge  interpolated  for  days  for  wlikb  gage  heights  are  missing.    Discharge  determined 
ttom  a  fairly  well-defined  rating  curve. 
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M<mthly  discharge  of  Snake  River  at  DiUony  Colo.,  for  1910-11. 
[Drainage  area,  02  square  miles.] 


DiKharge  in  aeecmd-feet. 

Bun-off. 

Month. 

^q[iyiiYinm\- 

Mean. 

Per 
square 
mile. 

Depth  In 

tnchesoo 

dialnace 

area. 

Total  in 
acre-feet. 

Acco- 
rscy. 

1910. 
October  16-31 

17 
17 

7 
6 

10.8 

9.93 

«8.0 

0.112 
.108 
.087 

0.07 
.12 
.10 

347 
691 
492 

B. 

November 

B. 

December 

C. 

1911. 
Taimarv , 

612 

»10 
16.9 
18.6 

161 

866 

183 
71.6 
85.1 
27.8 

»20 

»25 

.130 
.100 
.178 
.208 
1.76 
8.87 
1.99 
.778 
.381 
.803 
.217 
.272 

.15 

.11 

.20 

.23 

2.02 

4.32 

2.29 

.00 

.43 

.86 

.24 

.81 

738 
665 

078 
1,110 
0,900 
21300 
11,300 

ilooo 

1,710 
1.190 
1,540 

D. 

February .... 

D. 

Marnh .      .           

86 
61 
390 
425 
214 
116 
64 
86 

7 
7 
17 
214 
96 
47 
21 
17 

B. 

April 

B. 

1^.: :.: 

C. 

Jane 

0. 

July 

0. 

Augiiit.:::::::::::::::::::: 

B. 

B. 

October 

B. 

D. 

December 

D 

The  year 

426 

78.0 

.848 

11.56 

56,700 

a  Estimated. 


b  Estimated  from  discharge  measurements  and  cUmatoiogiB  data. 


EAGLE   HIYER  BASIN. 
BAGLI  BIVEB  AT  BED  CUTF,  COLO. 

Locatioii.— In  sec.  30,  T.  6  S.,  R.  80  W.,  in  the  town  of  Red  Gliif,  in  the  Holy  Cros 
'  National  Forest,  100  yards  above  mouth  of  Turkey  Greek,  and  1  mile  above  the 

mouth  of  Homestake  Greek. 
Records  available.--January  1,  1911,  to  December  31,  1911. 
Drainage  area. — 74  square  miles  (measured  from  topographic  sheet). 
Oage. — Ghain  gage,  location  and  datum  unchanged. 
Channel. — Practically  permanent. 
Discharge  meaauremeniB.— Made  from  hi^way  bridge  at  station  during  hif^ 

water  and  by  wading  at  ordinary  Stages. 
Winter  flow. — Little  if  any  ice  forms  at  this  station. 
Diversions. — There  are  court  decrees  for  diversions  of  22  second-feet  from  Eagle  River 

and  tributaries  above  the  station;  18.5  second-feet  of  this  amount  for  diverrion  to 

the  Arkansas  basin. 
Accuracy. — Gonditions  are  favorable  for  accurate  results,  and  the  estimates  should  be 

reliable. 
Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

Ditcharge  meatfuremenU  of  Eagle  River  at  Red  Cliff,  Colo.,  in  1911. 


Date. 

Hydrograpber. 

he^t. 

DI». 
ohargB. 

Date. 

Hydrograpbar. 

Ik^t. 

Dk- 
ebaife. 

Jan.     8 
Feb.  10 
Mar.  20 

G.H.Bii8BeU 

O.M.Wlmmer 

do 

do 

1.00 
1.05 
1.82 
2.fi0 

8.6 
10.0 
82.4 

July  14 
8ept.^0 

ClCWImaMr 

do 

F,  BtWaha 

1.80 
1.81 
1.10 

20.6 
11.4 

June    9 
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Daily  gage  height,  in  feet,  of  Eagle  River  at  Red  Cliffy  Colo.,  for  1911, 
[S.  D.  Addey,  observer.] 


Day. 

Jan. 

Feb. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

Bept 

Oct 

Nov. 

Dec 

1 

1.08 
1.05 
1.06 
1.06 
1.06 

1.08 

1.05 

1.06 

1.1 

1.06 

1.06 

1.1 

1.06 

1.05 

1.06 

1.1 

1.06 

1.06 

1.06 

1.06 

1.06 
1.0 
1.06 
1.06 
1.06 

1.06 

1.1 

1.1 

1:1 
1.06 
1.16 
1.15 

1.06 
1.16 
1.15 
1.15 
1.3 

1.3 

1.16 

1.15 

1.3 

1.06 

1.35 

"i.ii' 

"l.\b 

....... 

1.1 
1.1 
1.1 

'i.'a* 

1.06 
1.1 
1.3 
1.25 

1.38 

"i.4  ' 
1.46 
1.5 

1.5 
1.4 
1.4 
1.4 
1.4 

1.4 
1.3 
1.8 
1.3 
1.35 

"i.'si' 

1.35 
1.46 
1.56 

1.66 
1.8 

"I'.i" 
1.96 

3.0 
3.1 
3.3 
3.15 

3.06 

3.1 

3.1 

1.96 

3.15 

3.66 
3.46 
3.0 
3.96 
8.1 

"i'.4" 
3.45 
3.5 
8.1 

3.75 

8.0 

3.3 

3.7 

3.8 

"i'/b" 
3.35 
3.3 

3.8 

8.16 

3.6 

3.8 

3.85 

3.06 

8.1 

8.85 

8.6 

8.26 

8.1 

3.9 

3.86 

8.0 

3.7 

3.76 

3.75 

3.1 

3.3 

3.38 

8.3 

3.86 

8.4 

3.86 

3.35 

2.86 

3.1 

3.3 
3.33 
3.15 
1.8 

1.8 

1.83 

1.9 

1.9 

1.93 

1.9 

1.83 

3.0 

3.0 

3.0 

3.7 

3.16 
3.0 
3.0 

"io  * 

3.0 
1.96 
1.8 
1.8 
1.8 

1.46 

1.5 

1.6 

1.5 

1.4 

"i'/i" 
1.4 
1.46 
1.5 

1.76 

1.56 

....... 

1.4 

1.4 
1.4 

1.4 

1.36 
1.3 

1.4 

1.35 

1.4 

1.4 

1.6 

1.15 

1.15 

2 

3 

4 

1.3 

1.3 

5 

1.3 

6 

7 

1.4 

1.3 
1.8 
1.3 

1.3 

8 

1.0 
1.0 
1.0 

.98 
.98 

1.0 

1.0 

1.0 

1.0 

1.0 

1.02 

1.1 

1.0 

1.0 

1.03 

1.13 

1.1 

1.1 

1.1 

1.0 

1.06 

1.08 

1.08 

l.OS 

1.2 

9 

1.3 

1.4 

1.1 

10 

11 

1.3 
1.3 
1.3 

""i.*5* 

1.4 

"i.i" 

1.4 
1.4 

"i.'a" 

1.8 

1.4 

"i.*36' 
1.8 

1.8 
1.3 

"i.i" 

1.3 
1.0 

1.35 

1.4 

1.35 

1.8 

1.3 

1.2 

1.1 

12 

1.1 

13 

1.1 

14 

1.1 

15 

1.0 

16 

1.0 

17 

1.75 
1.76 
1.66 
1.66 

1.7 
1.86 

"i'.n 

1.7 

1.6 
1.6 
1.6 
1.66 

"i'h" 

1.46 

1.4 

1.46 

1.66 
1.46 
1.4 

18 

1.3 

"i.'s" 

1.3 

1.1 

19 

1.1 

20 

1.1 

21 

1.1 

22 

1.1 

23 

1.36 

1.1 

24 

1.1 

25 

"i.'i* 

1.4 

1.3 

1.3 
1.3 
1.8 
1.4 
1.4 

1.1 
1.36 

"i.ii' 

1.3 

"i.'ii' 

1.3 
1.1 
1.15 

1.16 

26 

1.16 

27  

1.15 

28 

1.1 

29 

1.1 

30 

1.1 

31 

1.1 

Note.— fibuh  lee  running  In  river  Oct  21  and  26. 

Daily  diechargt,  in  eeoorndfut,  of  Eagle  River  at  Red  Cliff,  Coh^^for  1911. 


Day. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Bept 

Oct 

Nov. 

Dec 

1. 

10 
10 
10 
10 
10 

10 

10 
9.0 
9.0 
9.0 

8.8 
8.8 
9.0 
9.0 
9.0 

9.0 
9.0 

10 

13 
9.0 

9.0 
10 
13 
12 
13 

12 
9.0 
10 
11 
11 
10 

11 
10 
11 
11 
10 

11 
10 
10 
12 
10 

10 
13 
10 
10 
10 

12 
10 
10 
10 
10 

10 
9.0 
10 
10 
10 

10 
13 
12 

12 
10 
14 
14 
12 

10 

14 
14 
14 
16 

16 
14 

14 
15 
10 

18 
16 
14 
14 
14 

13 
13 
13 
13 
13 

16 
30 
10 
12 
20 
18 

26 
37 
38 
34 
40 

40 
38 
28 
28 
38 

38 
30 
30 
30 
34 

34 
24 
34 
84 

47 

63 
90 
102 
115 
130 

140 
170 
305 

188 
173 

165 
170 
170 
128 
188 

830 
292 
360 
492 
560 

418 
275 
293 
810 
560 

410 
515 
605 
850 
430 

870 
310 
222 
240 
430 

582 
350 
480 
450 
538 
560 

675 
760 
628 
560 
470 

460 
515 
300 
410 
410 

170 
206 
233 
240 
258 

275 
358 
258 
268 
170 

306 

316 
188 
00 
90 

05 
115 
115 
130 
115 

96 
140 
140 
140 
890 

188 
140 
140 
140 
140 

140 
128 
90 
90 
90 

85 
80 
80 
62 
62 

70 
102 
91 
80 
80 

54 
54 
54 
62 
58 
54 

84 
40 
40 
40 
28 

28 
28 
28 
84 
40 

80 
47 
88 
28 
28 

31 
34 
28 
34 

48 

62 
34 
28 
28 
28 

» 

28 
28 
28 
28 
28 

28 
28 
28 
28 
28 

34 
30 
30 
30 
30 

» 
20 
20 
30 
40 

38 
34 
30 
28 
28 

24 
20 
•  20 
20 
20 

30 
30 
20 
28 
28 

28 
24 
28 
28 
54 

41 
28 

28 
38 
28 

28 
24 
21 
18 
20 

20 
15 
15 
15 
16 

15 
16 
16 
16 
17 

17 
18 
17 
16 
15 
•   14 

14 
14 
15 
15 
16 

18 
20 
30 
15 
16 

18 
28 
18 
20 
20 

15 
15 
16 
18 
20 

15 
16 
18 
19 
30 

17 
14 
15 
13 
16 

14 

2 

14 

3 

16 

4 

15 

5 

15 

6 

15 

7 

15 

8 

15 

9 

13 

10 

13 

11 

13 

12 

13 

13 

13 

14 

13 

15 

9.0 

16 

9.0 

17 

10 

18 

13 

19 

12 

20 

12 

21 

12 

22 

12 

28 

12 

24 

12 

26 

J4 

26 

14 

27 

14 

28 

12 

20 

12 

30 

13 

31 

13 

KoTB.— DiKharge  determined  from  a  well-defined  ratinff  curve.    Discharge  Jan.  1  to  10  estimated  at  10 
aeeond'fBet;  discharge  interpolated  for  other  days  for  which  gage  heights  are  missing. 
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ManMy  discharge  of  Eagle  River  at  Red  Cliff,  Colo.,  for  1911, 


Diacbarge  in  seoond-feet. 

Run-off. 

MoDtb. 

ifftTjitin'"- 

A&uXixnuni> 

Mean. 

Per 
square 
mile. 

Depth  in 

inches  on 

drainage 

area. 

Total  in 
acre-ieet. 

Sseor 
racy. 

January 

13 

18 

20 

205 

850 

750 

390 

80 

40 

54 

28 

15 

8.8 
9.0 

10 

20 
128 

s 

28 
20 

9 

9.99 
10.5 
13.9 
64.9 

386 

298 

107 
35.0 
24.1 
22 
17.0 
12.6 

0.135 

.142 

.188 

.877 

5.22 

4.08 

1.45 

.473 

.326 

.297 

.230 

.170 

0.16 

.16 

.22 

.98 

6.02 

4.50 

1.67 

.55 

.36 

.34 

.26 

.20 

614 
563 
855 

3,860 
23,700 
17,700 
6,580 
2,150 
1^430 
1.350 
1,010 
775 

B. 

Fflbniary. 

B. 

Mareh..'. 

B. 

April 

B. 

M^: 

B. 

Jnrw  - . .     - 

B. 

July 

B. 

August 

B. 

Septembca* 

B. 

October 

B. 

November 

B. 

B. 

The  year 

850 

8.8 

83.4 

1.13 

15.41 

60,600 

BAOLS  BIVZB  AT  SAOLS,  COLO. 

Locatioii. — At  the  highway  bridge  at  Eagle,  in  Eagle  County,  Colo.,  three-fourths  of 

a  mile  above  the  mouth  of  Brush  Creek. 
BecorcUi  available.— March  12,  1906,  to  February  10,  1907,  at  site  a  short  distance 

below  the  mouth  of  Brush  Creek;  January  17,  1911,  to  December  11,  1911,  at 

present  site. 
Drainage  area. — 580  square  miles  (measured  from  Forest  atlas). 
Gage. — Vertical  sta£f.     Referred  to  the  same  datum  as  the  Weather  Bureau  gage 

nearby. 
Channel.— Practically  permanent. 
Diaeharge  meaaurements. — Made  from  highway  bridge  at  ordinary  and  high  stages, 

and  by  wading  during  low  water. 
Winter  flow. — Ice  causes  backwater  during  the  winter.    Discharge  measuremente  are 

made  to  determine  the  winter  flow. 
Diversions. — ^Between  Eagle  and  the  station  at  Red  Cliff  there  are  court  decrees  for 

diversions  of  50  second-feet  from  Eagle  River  and  for  diversions  of  286  second-feet 

from  intervening  tributaries.    Between  Eagle  and  the  mouth  there  are  decrees 

for  28  second-feet  from  Eagle  River. 
Accuracy. — Owing  to  the  small  number  of  gage  heights  the  records  can  not  be  con- 
sidered better  than  fair. 
Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

Discharge  measurements  of  Eagle  River  at  Eagle^  Colo.,  in  1911. 


Date.    1 

1 

Hydrographor. 

Gajte 
beigbt. 

Dis- 
cbarge. 

Date. 

Gase        Dis- 
beigbt.    cbarr. 

Jan.   1»>,  C 
Feb.  240. . 
Mar.  30  1.. 

).  M.  Wimmer 

...do 

...do 

...do.. 

0.SO 
.05 
.28 

3.eo 

Sec.'/t. 
61 
89 
118 

2,eoo 

July  16 
Sept.  21 
Dec.  22a 

O.M.  Wimmer 

do 

H  «.  Waba. . 

1.40 
.60 
1.00 

See.-p.. 

243 
158 

June    8  1.. 

a  loe  conditions. 
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Daily  gage  heighty  infeety  of  Eagle  River  at  EagUj  Colo.  ^  for  1911, 
[J.  B.  Oreen,  obaarver.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 



'  ais" 

a30 

■".'25' 

"a  89* 

1.90  j 

1.80 
1.70 
1.60 

1.10 
1.00 
1.00 
.90 
.85 

.80 

2. 

.60 

3 •.. 

8.50 
8.70 
8.60 

8.50 
3.70 
8.60 
3.60 

1.00 

4                               ..   .. 

.47 

.40 

.00 
.60 

5 

1.00 

6 

.11 

2.60 
2.60 
2.70 
2.80 
^80 

0.70 
.70 
.60 
.66 
.65 

.66 

.37 

"hVbV 

.59 

1.00 

8 



9.              

.35 

.44 

.60 

1.00 

10 

11 

.30 

.27 

8.60 
3.40 

.60 

1.00 

12 

13 

.32 

.28 

, 

.80 
.80 

.70 

14 

.50 

"'2.96' 

3.20 

15 

.39 

16 

8.20 

1.40 
2.00 

.80 

.60 

.60 
.60 

17 

aoo 

.50 

.29 
"*.'35* 

1 

18 

.23 



8.20 
3.30 

.50 

19 

8.50 
2.70 

2.70 

.70 

.60 
.68 

.60 

.66 

' 

20. 

.22 

.65 

.60 

a 

.76 
.76 
.85 
.96 

8.00 
8.20 

1.20 
1.00 
1.10 

.60 
.60 
.60 

22 

.33 

.60 

1.00 

23... 

i.46 

24 

.60 

.60 

25 

2.80 

2.70 

2.40 
2.40 
2.20 
1.90 
1.90 

1.46 
1.60 

1.00 
.90 

.60 

.60 
.70 
.70 
.65 
.60 

26 

.60 
.60 
.60 
.66 
.66 

27 

.70 
.50 

.80 

.26 

"'lso' 

i*86 
8.00 
8.00 
3.40 

28 

1.35 
1.20 
1.25 
1.10 

.80 

.56 

29 

30 

.28 

1.50 

•  *»••• 

31 

.50 

Non.— Gaga  heights  Jan.  17  to  Feb.  27  and  Dec.  3-31  affected  by  Ice. 

Daily  discharge ^  in  second-feet,  of  Eagle  River  at  Eagle,  Colo,,  for  1911, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

60 
60 
65 
65 
65 

65 
65 
65 
65 
65 

70 
70 
70 
70 
70 

75 
75 
75 
75 
75 

89 
80 
89 
80 
89 

05 
95 
95 

125 
120 
106 
102 
97 

96 
90 
96 
100 
106 

116 
110 
118 
114 
110 

106 
103 
100 
98 
97 

117 
137 
131 
126 
121 

116 
111 
113 
116 
118 
132 

146 
161 
163 
165 
162 

158 
153 
168 
181 
186 

190 
196 
200 
205 
210 

210 
220 
230 
240 
276 

325 
650 
775 
835 
900 

960 
1,020 

970 
850 

1,180 

1.770 
1,770 
1,860 
1,950 
1,950 

1,960 
1,980 
2,000 
2,020 
2,040 

2,190 
2,340 
2,450 
2,600 
1,860 

1,860 
1,880 
1,910 
1,930 
1,960 

1,960 
1,960 
2,130 
2  130 
2,500 
2,530 

2,650 
2,580 
2,600 
2,790 
2,600 

2,600 
2,790 
2.600 
2,600 
2,600 

2,600 
2,500 
2,410 
2,320 
2,320 

2,320 
2,320 
2,320 
2,410 
2,260 

2,130 
2,320 
2,160 
2,010 
1,860 

1,600 
1,600 
1,430 
1,180 
1,180 

1,090 

1,010 

930 

775 
1.280 

'"m 

850 
794 
738 
625 
662 
555 

655 

485 
485 
420 
390 

360 
360 
360 
360 
360 

860 
860 
360 
360 
360 

360 
340 
820 
300 
460 

625 
485 
555 

620 
485 

420 
390 
360 
353 
847 
841 

336 
329 
322 
316 
308 

300 
300 
250 
228 
228 

228 
226 
222 

218 
215 

212 
208 
205 
230 
250 

250 
250 
250 
250 
250 

260 
800 
300 
275 
250 

"*2i6' 

210 
210 

210 
250 
800 
230 
205 

206 
220 
240 
260 
241 

232 
232 
241 
250 
260 

250 
250 
250 
276 
275 
260 

255 
260 
250 
250 
250 

246 
246 
250 
260 
250 

260 
250 
260 
250 
260 

250 
260 
250 
260 
250 

260 
250 
247 
244 
241 

238 
236 
232 
230 
230 

226 

2 

225 

3 

225 

4 

105 

5 

106 

6 

190 

7 

190 

8 

190 

9 

190 

10 

190 

11 

176 

12 

176 

13.... 

175 

14 

176 

15 

175 

16 

160 
160 

17 

18 

61 

160 

19 

160 

20 

'160 

21 

158 
158 
158 
150 

22...  . 

23 

24 

25 

150 

140 
140 

28... 

27 

28 ;.::;:: 

140 

29 

140 

30 *:: 

140 
140 

31 



NoTB.— Dally  discharge  determined  from  a  well-defined  rating  curve.  Discharge  interpolated  for  days 
lor  which  rage  heights  are  missing  except  certain  days  in  May,  July,  and  October.  Disotiarge  for  Feb- 
roary  and  i>eoember  determined  from  measurements,  using  gage  heights  indirectly. 
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Monthly  discharge  of  Eagle  River  at  Eagle,  Colo.yfor  1911. 


Month. 


Dlacharge  In  seoond-feet 


if^friim^m.  Minlmnm.'     Mean, 


(total  In    ^*'*' 

acnhfeet).  :"«?• 


January- 

February 

March 

April 

May  land 6-31. 

June 

July,  12  days... 

August 

September 

October  8-31 

November 

December 


95 

137 

1,090 

2,600 

2,790 

1,260 

625 

336 

800 

255 

225 


60 
90 
146 
1,180 
1,180 
555 
800 
205 
210 
230 
105 


0  60.0 
74.8 

111 

408 
2,020 
2,250 

842 

406 

258 

230 

246 

165 


3,000 
4,150 
6,830 
24,000 
106,000 
134,000 
30.000 
25.000 
15,400 
11,400 
14,600 
10,100 


C. 
B. 

Ib. 

IB. 
B. 

Ic. 


The  period. 


377,000  I 


a  Estimated  from  discharge  measurement. 
HOKZSTAKS  CREEK  AT  BSD  CUFF.  COLO. 

Location.— In  sec.  30,  T.  6  S.,  R.  80  W.,  one-fourth  mile  above  the  mouth  of  the  creek 
and  three-fourths  of  a  mile  from  Bed  Cliff;  below  all  tributaries. 

Beoorda  available.— January  8, 1911,  to  December  31, 1911. 

Drainage  area. — 64  square  miles  (measured  from  topographic  sheet). 

Gage.— Vertical  staff. 

Channel. — ^Apparently  permanent. 

DiBcharge  meaauremenia. — ^Made  by  wading  near  by. 

Winter  flow. — Ice  causes  backwater,  and  discharge  measurements  are  made  to 
determine  the  winter  flow. 

Diversions. — ^There  are  court  decrees  for  diversions  of  1.2  second-feet  from  Home- 
stake  Creek. 

Accuracy. — Data  obtained  at  this  station  are  good. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

Discharge  measurements  of  Homestake  Creek  at  Red  Cliff,  Colo,,  in  1911. 


Date. 

Hydrographer. 

height. 

Dis- 
charge. 

Pate. 

Hydrographer. 

be'iX. 

Dfe- 
charge 

Jan.     8a 
Feb.  lOo 
Mar.  29 

Russell  and  Wlmmer... 

O.M.  Wlmmer 

do 

Feet. 

0.70 

.70 

10.4 
17.4 

July  14 
Sept.  19 
Dec.  23a 

O.  If .  Wimmer 

do 

H.  P.  Wfrh^ 

1.60 
.00 
.50 

17.1 
12.4 

•  Ice  oonditiaDS. 
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DaUif  ga^e  JuigJU,  infuty  qfHamesiake  Cmk  ai  Red  Cliff,  Colo.,  for  1911. 
[8.  D.  Acktoy,  obsorer.] 


D«y. 

7tn. 

Feb. 

Hv. 

Apr. 

ii»y. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

1.0 

'i.'2* 
1.3 

....... 

1.86 
1.86 

1.76 

1.8 

2.4 

2.7 
8.0 
8.1 
S.8 
8.1 

8.86 

8.8 

8.26 

2.2 
'2.' 86* 

1.3 
1.2 
1.0 

0  7 

2 

0.6 

0.6 

3 

4 

.6 
.7 

.7 
.6 

.7 

5 

8.6 

8.6 
8.7 

"ia" 

3.2 

2.86 

1.0 

1.8 

6 

7 

2.7 
8.0 

1.0 
.9 

.7 

8 

0.7 

.6 

.7 

9 

0.6 

1.8 
1.26 

1.1 

10 

0.7 
.8 

.6 
.6 

1.0 

1.0 
.9 

2.06 

2.0 
1.0 

11 

1.1 

.0 

12 

2.8 
2.6 

'8.'4" 
8.06 
8.0 

8.6 
8.0 

"i*26' 
8.6 

8.26 
8.2 
2.9 
2.8 

13 

.6 
.6 
.6 

.9 

.8 

.7 

.6 

14 

1.6 

'"'i.o' 

15 

* 

.6 

1.3 

2.06 

2.9 

2.96 

8.2 

8.26 

2.76 

....... 

2.8 

2.66 

2.8 

3.0 

2.7 

8.0 

3.16 

3.3 

8.15 

.7 

16 

17 

.6 
.5 

"".i" 

.5 
.6 
1.0 
.6 
.6 

1.0 
1.06 
1.4 
1.6 

1.7 
1.96 

"i.'w' 

1.8 

1.7 
2.26 
2.6 
2.6 

1.8 
1.7 

18 

.6 
.0 

19 

.6 

.5 

20 

1.7 

1.7 
2.0 

21 

.6 

22 

23 

.6 

24 

2.0 

.7 

25 

.6 

.6 

20 

2.8 
2.8 

1.0 
1.8 

.46 

27 

.46 

28 

.7 

.46 

29.. 

.06 
.6 

2.4 
2.26 

..!.... 

.8 

30 

.8 

.7 

.46 

31.  . 

1.4 

NoTx.— OagB  heicfato  Jan.  1  to  Mar.  7,  Mar.  23,  and  from  Dec.  1  to  81,  affected  by  ice. 

Didty  dMuxrge,  in  HOtmdrfeety  of  Homestake  Creek  at  Red  Cliffy  Colo,  y  for  1911. 


Day. 

Jan. 

Feb. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
12 
16 
15 

16 
16 
17 
18 
15 
30 

46 

66 
67 
79 
72 

64 

66 
62 

48 
45 

45 

85 
50 
64 
79 

02 
46 
60 
83 
107 

140 
180 
178 
168 
158 

140 
262 
870 
335 
252 

168 
168 
149 
158 
806 

405 
510 
660 
630 
660 

412 
275 
870 
431 
492 

475 
492 
560 
610 
418 

312 
225 
275 
348 
440 

610 
405 
510 
570 
680 
570 

650 
080 
610 
682 
755 

755 
80O 
735 
670 
590 

616 
.  642 
670 
530 
890 

756 
510 
560 
610 
710 

610 
500 
475 
440 
358 

276 
275 
290 
806 
202 

250 
854 
458 
458 
458 

432 
405 
510 
361 
212 

200 
178 
150 
122 
134 

146 
158 
140 
140 
140 

140 
200 
200 
200 
189 

178 
158 
142 
125 
109 
03 

70 
67 
45 
45 
45 

45 
45 
85 
42 
49 

66 
53 
50 
48 
46 

44 

43 
42 
41 
40 

39 
38 
37 
36 
34 

32 
30 
28 
27 
26 
25 

24 

23 
22 
21 
20 

19 
18 
16 
15 
15 

15 
15 
15 
15 
15 

15 
15 
15 
15 
15 

16 
16 
17 
18 
19 

19 
20 
20 
24 
27 

68 

79 
106 
122 
158 

138 
119 
99 

70 
73 

56 
46 
35 
27 
24 

20 
20 
19 
18 
18 

17 
16 
16 
15 
15 

15 
15 
15 
15 
15 
15 

15 
15 
15 
16 
15 

15 
15 
15 
15 
16 

17 
18 
19 
20 
20 

20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

2 

3 

4 

5 

6 

7 

8 

6.6 

0 

10 

10 

11 

12 

13... 

14 

15 

16 

17 

18 

19 

20 

21 

22... 

23 

12 

24 

25 

26 

27 

28 :..:::; 

29 

80 ::: : 

31 

tor  which 
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128  SURFACE  WATER  SUPPLY,  1911,  PART  IX. 

Monthly  discharge  of  Hamestake  Creek  at  Red  Cliff,  Colo.,  for  1911. 
[DnUna^  area,  64  square  miles] 


Discharge  in  second-feet. 

Run-off. 

Month. 

Mf"*™^i™- 

Mean. 

Per 
square 
mile. 

Depth  in 

inches  on 

drainage 

area. 

Total  in 
acre-ieec 

Aeeo- 

ncy. 

January 

0  8.0 

olO.O 
12.0 

114 

418 

575 

230 
42.3 
18.0 
48.0 
18.2 

0  13.0 

0.125 
.156 
.187 
1.78 
6.53 
8.98 
3.59 
.661 
.281 
.750 
.284 
.203 

0.14 

.16 

.22 

1.99 

7.53 

10.02 

.31 
.86 
.32 
.23 

492 
555 

738 
6,780 
25,700 
34,200 
14,100 
2,600 
1,070 
2,950 

D. 

F^^hnnwy 

D. 

March 

30 
370 
630 
890 
510 

79 

27 
158 

20 

10 
45 
149 
262 
93 
25 
15 
15 
15 

C. 

April 

B. 

May!::::::.::.::: 

B. 

Jvt}^. . 

B. 

July    

B. 

August 

C. 

September 

C. 

October 

C. 

November 

C. 

December 

D. 

The  year 

890 

125 

1.95 

26.68 

91,000 

a  Estimated  from  discharge  measurements,  comparison,  and  climatologie  data. 
eORE  GREEK  NEAR  KIirTlTRir,  COLO. 

Location.— In  sec.  22,  T.  5  S.,  R.  81  W.,  200  feet  above  the  mouth  of  the  creek,  1  nule 

northwest  of  Mintum.    Nearest  tributary,  Willow  Creek,  enters  2  miles  above  the 

station. 
Records  available .-^uly  15,  1911,  to  December  31, 1911. 
Drainage  area. — ^98  square  miles  (measured  from  Forest  aUas). 
Oage. — Inclined  staff. 
Channel. — Apparently  permanent. 
DlBcharge  measurementa. — Made  from  the  railroad  bridge  near  by  during  kigh 

water  and  by  wading  during  ordinary  stages. 
Winter  flow. — Ice  causes  backwater  during  winter  months;  discharge  measurements 

are  made  to  determine  the  winter  flow. 
DiversionB. — There  are  court  decrees  for  diversion  of  5.7  second-feet  from  Gore 

Creek,  and  2.5  second-feet  from  a  tributary  entering  above. 
Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Foreet 

Service. 

Discharge  measurements  ofOore  Creek  near  Mintum,  Colo.,  in  1911. 


Date. 

Ilydrographer. 

bei^t. 

Dis- 
efaarge. 

July  15 

O.M.Wimmer 

FuL 
1.70 
1.10 
1.35 

106 

Sept.  20 
Dec.  228 

do '.;. '.;;;....'. 

H.  B.Waha 

4«3 

ai2 

a  Ice  conditions. 
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Daily  gage  height,  in  feet,  and  discharge,  in  second-feet,  of  Gore  Creek  near  Mintum,  Colo,, 

for  1911. 

[O.  W.  OustafBon,  observer.] 


July. 

September. 

October. 

November. 

*  December. 

Day. 

Gape 
height. 

Dis- 
charge. 

». 

Di». 
charge. 

iSgTt. 

Dis- 
charge. 

height. 

Di». 
charge. 

hefgSt. 

Dis- 
charge. 

1 

2.  .   . 

3 

4. 

1.2 

68 

5 

1.6 

6 

1.4 
1.3 

98 

78 

7 

1.0 

26 

8 

9 

.... 

1.0 
1.0 

26 
26 

1.7 

10 

1.25 

68 

11 

12 

1.2 
1.2 

58 
58 

13. 

14 

1.3 

1.9 

15 

1.7 

loe 

16 

1.9 

17 

18 

1.1 

41 

19 

20 

1.1 

41 

71 

22.                    

1.5 

1.35 
1.0 

23 1 

1.1 

41 

24 

.95 

22 

25 

1.0 

26 

2« 

27 

1.0 

26 

28.  .. 

1.1 

41 

29 

30 

1.3 

1.0 

28 

31 

Note.— Oage  heights  Nov.  14  and  22  and  from  Nov.  30  to  Dec.  31  a^ected  by  loe.    Dally  discharge  detei^ 
mined  from  a  fairly  well  defined  rating  curve. 

BXAVXR  CR3ESK  AT  AVOXT,  COLO. 

Location.— On  highway  bridge  in  sec.  12,  T.  5  S.,  R.  82  W.,  300  feet  above  mouth  of 

creek.    Nearest  tributary,  a  small  stream  that  enters  from  the  west  \\  miles  above 

the  station. 
Becords  available.— February  25,  1911,  to  December  31,  1911. 
Drainage  area. — 15  square  miles  (measured  from  Forest  atlas). 
Gage. — ^Vertical  staff. 
Channel. — Apparently  permanent. 
DiBcharge  measurements. — Made  by  wading  except  during  flood  stage,  when  they 

are  made  from  bridge. 
Winter  flow. — Practically  no  backwater  from  ice  at  this  station. 
Diversions. — ^There  are  court  decrees  for  diversions  of  12  second-feet  from  Beaver 

Greek  above  the  station. 
Accuracy. — Results  are  fairly  good. 
Cooperation. — Station  maintained  in  cooperation  with  United  States  Forest  Service. 

Discharge  Tneasuremenis  of  Beaver  Creek  at  Avon,  Colo.,  in  1911. 


Date. 

Ilydrographer. 

Gage 
height. 

DLs- 
charge. 

Date. 

Hydrographer. 

heigS. 

DLv 
charge. 

Feb.  25 
Mar   30 

O.  M.  Wlmmer 

do 

Fcef. 

0.38 

.40 

Sec.'ft. 
4.6 
5.0 
11.8 

Sept.  20 
Dec.  22 

0.  M.  Wlmmer 

II.  B.  Waha  . 

Fen. 
0.56 
.40 

ScC'fl. 

7.5 
4.6 

July  15 

...do 

.68 

8174°— W8P  309—14- 
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Daily  gage  height^  infeet^  of  Beaver  Creek  at  Avon,  Colo,,  for  1911, 
[I.  T.  Starbuok,  obsanrer.] 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

a40 

a70 

.65 

'".'72' 

.85 

.98 
1.10 
1.20 
1.32 
1.35 

1.15 
1.10 
1.20 
1.20 
1.45 

1.60 
1.50 
1.50 
1.60 

1.62 
1.65 
1.60 
1.65 
1.70 

1.65 
1.70 
1.70 
1.70 
1.60 

a  70 
.80 
1.20 
1.20 
1.20 

•     1.50 
1.30 
1.15 
1.06 
1.00 

.00 
.80 
.70 
.70 
.60 

.60 
.60 
.60 
.70 
.70 

.70 
.70 
.70 
.70 

aoo 

.60 
.60 
.55 
.45 

.30 
.12 
.04 
.00 
.25 

.12 
.18 
.10 
.10 
.10 

.10 
.10 
.10 

a40 
.40 
.40 
.50 
.50 

aoo 
"".io 

aso 

.50 
.50 
.60 
.50 

.50 
.50 
.50 
.50 
.50 

.45 

.30 
.30 

"""."46' 

.40 
.40 
.40 

""."40" 

.40 
.40 

""."46 
.40 

.40 
.40 
.40 
.40 
.40 

2 

0.40 

8 

.50 
■"."46 

.10 

4 

ass 

.40 

5 

.40 

6.! 

40 

7 

.25 

"".'so' 

'"*46* 
.40 
.40 

.40 

'"."so" 

.60 

.50 
.50 

.50 

.60 
.60 
.60 
.60 

.50 
.50 
.50 
.50 
.50 

"".50 
.50 
.50 
.40 

.40 
.40 
.40 
.40 
.40 

.40 
.50 
.50 
.50 
.50 
.60 

8 

.40 

Q 

.40 

10 

40 

11 

.35 

40 

12 

.40 

13 

.40 

40 

14 

.40 

15 

.40 

40 

18 

40 

17 

.40 

18 

.30 

"".'4S' 
.45 

.42 

.60 
.55 
.58 
.56 

.00 
.65 
.60 
.70 

40 

19 

.40 

20 

.20 
.40 

.55 

.50 

.50 

.56 

"'"."so" 

.50 
.50 
.50 

.40 

40 

21 

.40 

22 

1.20 


"i.w 

1.60 

.40 

23 

.33 

40 

24 

.40 

25 

a  38 

.40 

.40 

26 

1.60 
1.50 
1.60 
1.50 
1.50 
1.62 

1.00 
1.00 
1.00 
1.00 
.80 

.60 
.60 
.60 
.80 
.65 
.60 

.40 

27 

.40 

28 

.40 
.40 
.40 
.40 

■  ""."m 

.55 

.40 

29 

.40 

ao 

.40 

40 

31 , 

Daily  discharge,  tn  $econd-feety  of  Beaver  Creek  at  Avon,  Colo.,  for  1911. 


Day. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
0. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
10. 
20. 

21. 
22. 
23. 
24. 
25. 

26.. 
27. 
28. 
29. 
30. 
31., 


4.3 


4.0 
4.0 
8.0 
3.8 
3.6 

3.3 
3.0 
3.3 
3.6 
3.8 

4.0 
4.0 
3.0 
3.8 
3.7 

8.6 
3.5 
3.5 
3.5 
3.6 

8.7 
3.8 
3.8 
4.2 
4.5 

1.5 
4.5 
4.5 
4.5 
A. 5 
4.5 


4.5 
6.6 
6.5 
6.0 
5.5 

5.8 
6.2 
6.5 
6.1 
6.7 

6.3 
4.0 
4.5 
4.6 
4.5 

4.8 
5.0 
6.2 
5.5 
5.5 

4.0 
0.0 
7.8 
8.5 
8.0 

0.0 
11 
12 
12 
12 


00 
94 
88 
04 
100 

94 
100 
100 
100 


88 


12 
17 
47 
47 
47 

77 
56 
42 
84 
80 

23 
17 
12 
12 
9.0 

0.0 
0.0 
0.0 

12 

12 

12 
12 
12 
12 
10 

0.0 
0.0 
0.0 
0.0 
11 
0.0 


0.0 
0.0 
0.0 
7.8 
6.6 

8.5 
2.1 
1.7 
1.5 
3.0 

2.1 
2.4 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.2 
2.5 

4.5 
6.7 
0.0 
7.8 
6.5 

6.6 
5.5 
4.5 
4.5 
4.5 
4.5 


4.5 
4.6 
4.6 
6.5 
6.5 

6.8 
5.2 
4.5 
4.5 
4.6 

4.5 
5.2 
6.8 
6.6 
6.5 

6.5 
6.5 
6.5 
7.2 
8.0 

7.2 

6.5 
6.5 
6.5 
6.6 

4.5 

5.2 
5.8 
6.5 
7.8 


0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 

6.5 
6.6 
6.6 
6.6 
6.5 

6.5 
6.5 
6.6 
6.6 
4.6 

4.6 
4.6 
4.6 
4.5 
4.5 

4.5 
6.5 
6.5 
6.5 
6.5 
6.5 


6.5 
6.5 
6.5 
6.5 
6.5 

6.5 
6.6 
6.5 
6.5 
6.5 

5.5 
3.5 
3.5 
4.0 
4.5 

4.5 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 
4.5 
4.6 
4.5 

4.5 
4.5 
4.5 
4.5 
4.5 


TToTK.^Dally  discharge  determined  from  a  fairly  well  doflned  rating  ourvo.    Discbarge  interpolated  for 
days  for  which  gage  heights  are  missing. 
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Month. 


Dtocharge  in  seoond-fwt. 


VftT^Tn^f^^    Minjimim,     Mean. 


Run-off 
(total  in 
acre-feet). 


AOCQ- 

racy. 


Tanoary 

February... 

March 

Aprfl 

py 

June 

July 

Aufuat 

Septombor. 

October 

November. . 
December.. 


4.5 

12 

90 
100 

77 
9.0 
8.0 
9.0 
6.5 
4.5 


8.0 
4.5 

11 

17 
9.0 
1.5 
4.5 
4.5 
3.5 
4.5 


•  4.00 
04.00 
8.88 
6.74 
56.0 
78.7 

ao.9 

4.45 
5.01 
6.86 
5.13 
4.50 


346 


401 

3,440 

4,680 

1,390 

374 

353 

423 

806 

277 


Tbsyear. 


100 


16.8 


12,100 


a  Estimated. 


B&TTSH  CBXBK  AT  BAOLB,  COLO. 


lioeation. — ^At  railroad  bridge  in  sec.  6,  T.  5  S.,  R.  84  W.,  three-loorths  of  a  mile  west 
of  Eagle  and  300  yards  above  the  mouth  of  the  creek.  Nearest  tributary  a  small 
stream  that  enters  from  the  south  half  a  mile  above  the  station. 

Beeords  available.--January  1,  1911,  to  December  31,  1911. 

Draiiiage  area. — 146  square  miles  (measured  from  Forest  atlas). 

Gage. — ^Vertical  staff. 

Chanxiel. — Shifting. 

Biacharge  measurexnentB. — ^Made  from  footbridge  and  by  wading  near  by. 

Winter  flow. — Ice  causes  some  backwater  during  the  winter  months.  Measurements 
are  made  to  determine  the  discharge. 

DiTendona. — ^There  are  court  decrees  for  diversions  of  115  second-feet  from  Brush 
Greek,  and  27  second-feet  from  tributaries-— all  above  the  station. 

Accuracy. — ^Although  gage  heights  are  scattering,  good  results  have  been  obtained  by 
means  of  comparison  with  flow  at  other  streams  and  from  climatologic  data. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

• 

Discharge  measurements  of  Brush  Creek  at  Eagle,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Oafte 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

he^t. 

Dis- 
charge. 

Jan.    18 
Feb.  24 
ICar.  30 

CM.  Wimmer 

do 

do 

do 

Feet. 

0.31 

.43 

.36 
1.10 

Sec.'fl. 
34.8 
41.5 
33.4 
165 

July  15 
Sept.  21 
Dec.  21  a 

O.M.  Wimmer 

do 

H.  B.  Waha 

Feet. 

0.60 

.52 

.55 

See.-ft. 
61.6 
50.1 
33.0 

June    9 

a  Ice  conditions. 
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Daily  gage  height,  in  feet,  of  Brush  Creek  at  Eagle,  Colo.,  for  1911. 
[J.  B.  Qreen,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov, 

Dec 

1 

0.70 

0.32 

0.60 

2 

0.39 

0.40 
.64 
.55 

.68 

3 

0.43 

0.70 
.72 
.76 

.76 
.75 

.20 

0.35 

.58 

1.20 

4 

0.70 

5 

.61 

1.20 

6 

.32 

.79 

.00 
-.10 

7 

.35 
.35 
.85 
.35 

L» 

8..., 

.40 

.32 
.38 
.32 

.79 
.80 
.83 

.50 

9 1 

1.20 
1.10 

1.03 

.63 

10..  .       .J 

.46 
.30 

.63 
.48 

1 
11 ' 

-.20 

.61 

i.aB 

i2:.:::::::::::::i:::::.. 

13 

.87 

1.00 

.50 
.54 

.60 

14 1 

.39 

.32 

15 

.32 

.90 

1.00 
.90 

.60 

.60 
.00 

16 

.38 
.33 
.32 
.32 
.33 

.33 

17 -      - 

.32 

.60 

-.30 

.50 

18 

0.31 

.73 

19 

.70 
.70 

.70 

.00 
.00 

.00 

.30 

.52 
.40 

.50 

.51 
.54 
.50 

.56 

20 

.36 

.71 

21 

""si* 

.54 

.55 

22 

.35 
.40 

.72 

23:.:::::::::::::::::::: 

.50 
.43 

.30 

24 

.70 
.70 

.70 
.70 

.56 
.55 

26 

4^1 

.60 

.20 
.40 

.54 

....... 

26 

.54 

27 

.40 
.35 

.72 

.35 

'".'67* 

.70 

.60 

.60 

28 

.60 
.50 
.50 
.40 

29 

.80 

.68 

.65 
.62 

30 

.32 

.38 



.60 

31 

..  . 

Note.— Oage  heights  affected  by  ice  Feb.  23,  24,  27,  and  itom  Dec.  3  to  31. 

Daily  discharge^  in  second-feet,  of  Brush  Creek  at  Eagle,  Colo.,  for  1911. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May.    June.    July. 


Aug. 


Sept. 


Oct.     Nov.    Dec, 


1. 
2. 
3. 
4. 
6.. 

6.. 
7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
26.. 


26. 
27. 
28. 
29. 
30. 
31. 


77 
81 
85 
88 
91 

94 
94 
94 
96 
102 

105 
108 
110 
114 
117 

107 
97 
87 
77 
77 

77 
77 
77 
77 
77 

77 
77 
86 
96 
92 


87 
87 
140 
192 
165 

148 
144 
140 
140 
140 

117 
100 
83 
81 
79 

80 
81 
80 
80 
79 

78 
77 
76 
74 
62 


60 


Note.— DischaTRe  determined  frofh  a  fairly  well  defined  rating  curve.    Discharge  Jan.  1  to  17  esti- 
mated at  35  seoond-feet.    Discharge  interpolated  (or  days  for  which  gage  heights  are  I  ' 
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Monthly  discharge  of  Brush  Creek  at  Eagle,  Colo.,  for  1911. 
[Drainage  area,  120  square  miles.] 


Manth. 


Janiuuy 

February... 
March 

^::::::: 

June 

July 

August 

September.. 
October. . . . 
November. . 
December.. 


The  year. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean. 


38 
44 

53 
76 
117 
192 
68 
38 
62 
65 
70 


192 


35.3 
36.6 
89.0 
404 
90.4 

101 
68.7 
18.7 
40.9 
62.7 
60.2 

a33 


60.6 


Run-off 
(total  in 
acre-feet). 


2,170 
2,030 
2,400 
2,400 
6,560 
6,010 
3,610 
1,150 
2,430 
8,240 
3,520 
2,030 


86,600 


Accu- 
racy. 


a  Estimated  fh>m  discharge  measurements. 

NO   NAME   CBEEK  BASIN. 
XrO  SAKE  CBXBK  VSAJl  GLBVWOOD  SPRUf OS,  COLO. 

liooatloii. — In  sec.  5,  T.  5  S.,  R.  88  W.,  4  miles  from  Glenwood  Springs,  and  1}  miles 
above  the  mouth  of  the  creek.  Nearest  tributary,  a  small  stream  that  enters  some 
distance  below  the  station. 

Brecords  available.— January  5,  1911,  to  December  31,  1911. 

Brainage  area.—Not  measured. 

Ga^. — Vertical  staff. 

Cliaiuiel. — Practically  permanent. 

Diaoharge  measurementB.— Made  by  wading  near  by  or  from  footbridge. 

IDiversionfl. — No  water  is  diverted  above  the  station,  but  the  records  do  not  represent 
the  natural  run-off  of  the  drainage  basin,  as  about  half  the  run-of!  of  Grizzly  Creek 
is  diverted  into  No  Name  Creek  above  the  station.  A  short  distance  below  the 
station  are  the  head  works  of  the  Glenwood  Light  &  Water  Co.  canal  which  has  a 
decree  for  12  second-feet. 

Aoouracy. — ^As  the  station  has  not  yet  been  completely  rated,  estimates  of  discharge 
can  not  be  made. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service  and  the  Glenwood  Light  &  Water  Co. 

Discharge  measurements  of  No  Name  Creek  near  Glenwood  Springs ,  Colo.,  in  1911. 


Date. 

Hydrograpber. 

height. 

Dis- 
charge. 

Tap.     ^ 

HllSiell  and  Wiinin«r, 

Feet. 
2.35 
2.32 
2.43 

Sec'ft. 
19.6 

Feb.  22 

O.  M.  wimmw , 

19.0 

Dec.  20 

H.  B.  Waha 

28.4 

a  Slight  ice  effect. 
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Daiiy  gage  height^  inftet^  of  No  Name  Creek  near  OUnwood  Springe^  Colo. ^  for  1921. 

[O.  O.  V.  Hann,  ol>9eryer.] 


Day. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

2.35 
2.40 
2.35 

2.36 
2.34 

"2187' 

'*2.'47" 
2.56 
2.00 
2.56 

2.65 
2.64 
3.68 
,  2.62 
2.62 

2.61 
2.61 
2.50 
2.50 
2.60 

2.49 
2.61 
2.52 
2.54 
2.67 

2.60 
2.61 
2.64 
2.66 
2.67 

2.68 
2.69 
2.70 
2.72 
2.70 

2.68 
2.65 
2.64 
2.60 
2.80 

2.86 
2.87 
2.03 
3.07 
3.01 

2.99 
2.83 
2.91 
2.90 
8.00 

8.00 
8.10 
3.10 
3.15 
8.10 

3.06 
8.05 
3.15 
3.20 
3.25 

8.45 
8.40 
8.40 
8.50 
8.60 
3.55 

3.57 
3.60 
3.61 
8.70 
3.76 

3.80 
8.85 
8.81 
8.87 
3.83 

8.70 
8.75 
3.80 
3.80 
S.79 

3.65 
8.56 
3.45 
3.50 
8.46 

3.56 
8.40 
3.25 
3.15 
3.06 

2.09 
2.95 
2.90 
2.89 
2.88 

2.83 
2.83 
2.87 
2.81 
2.80 

2.77 
2.73 
2.70 
2.09 
2.55 

2.63 
2.60 
2.60 
2.00 
2.67 

2.55 
2.57 
2.53 
2.55 
2.63 

2.51 
2.61 
2.55 
2.40 
2.47 

2.46 
2.46 
2.45 
2.57 
2.66 
2.65 

2.56 
2.66 
2.51 
3.40 
2.47 

2.45 
2.45 
2.43 
2.43 
2.43 

2.45 
2.45 
2.44 
2.43 
2.42 

2.40 
2.30 
2.50 
2.50 
2.61 

2.52 
2.50 
2.51 
2.50 
2.49 

2.47 
2.46 
2.45 
2.45 
2.45 
2.43 

3.43 
2.61 
2.55 
2.68 
2.51 

2.51 
2.50 
2.49 
2.49 
2.40 

2.47 
2.48 
2.40 
2.49 
2.61 

2.40 
2.47 
2.45 
2.44 
2.45 

2.43 
2.19 
2.19 
2.20 
2.51 

2.55 
2.67 
2.59 
2.57 
2.75 

2.73 
2.65 
2.63 
3.68 
2.15 

2.85 
2.75 
2.71 
2.60 
2.65 

2.63 
2.63 
2.63 
2.63 

"'2.53* 
2.55 
2.55 
2.57 

2.57 
2.59 
2.59 
2.57 
2.55 
2.53 

2.54 
2.55 
2.51 
2.40 
2.53 

2.63 
2.44 
2.55 
2.54 
2.53 

2.49 
2.45 
2.50 
2.55 
2.50 

2.55 
2.43 
2.51 
2.53 
2^ 

2.53 
2.53 
2.43 
2.45 
2.49 

2.51 
2.50 
2.49 
2.73 
2.53 

2.51 

2 

2.50 

3 

150 

4 

2.50 

6 

2.36 

2.40 
2.00 
2.36 
2.86 
2.40 

9.66 
2.60 
2.70 
2.70 
2.36 

2.36 
2.35 
2.35 
2.35 
2.36 

2.40 
2.86 
2.36 
2.36 
2.36 

2.35 
2.40 
2.35 
2.35 
2.35 
2.40 

2.50 

6 

2.18 

7 

2.  SO 

8 

2.50 

9 

2.48 

10 

2.48 

n 

2.50 

2.48 

12 

2.48 

13 

3.49 

14 

"2.35' 

2.45 

2.47 

15 

2.40 

16 

2.18 

17 

2.48 

18 

2.42 

2  45 

19..., 

2.44 

20 

2.40 

2.43 

21 

144 

22 

2.82 

148 

23 

143 

24 

?48 

25 

141 

26 

143 

27 

2.36 

?41 

28 

243 

29 

143 

30 

242 

31 

OLSirWOOD  LZOHT  *  WATS&  C0.*8  TLUMM  VSAJl  OLSITWOOD  SPBZVQB.  OOLO. 

Location.— In  sec.  32,  T.  5  S.,  R.  88  W.,  60  feet  below  the  headgate  of  the  flume,  and 

about  4  miles  from  Glenwood  Spzings. 
BecorcUi  available.— January  1  to  December  31, 1911. 
Oage. — Vertical  staff. 

Channel. — As  this  station  is  in  a  flume  the  channel  should  be  practically  permanent. 
Discharge  meaauremeniB. — Made  from  top  of  flume. 
DiveTBiona. — No  water  is  diverted  above  the  station  so  far  as  known. 
Accuracy. — Data  insufficient  for  estimates  of  discharge. 
Cooperation. — Station  maintained  in  cooperation  with  the  Glenwood  Light  <&  Water 

Co. 

Discharge  measurements  of  Glenwood  Light  <fe  Water  Co,* s  flume  near  Glenwood  Springt, 

Colo.,  in  1911, 


Date. 

Hydrographer. 

bei^t. 

Dis- 
eharga. 

Jftn.     5 

0.  H.  Wimmer 

FeeL 
1.05 

i.ao 

1.20 

"-•f., 

Feb.  22 

.do 

19.3 

Dec  20 

H.  B.  Waha            - 

15.9 
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DaUy  ffoge  height^  in  feet,  of  GUnwood  Light  ds  Water  Co.*  s  flume  near  Olenwood  Springe, 

Colo.,  for  1911. 


Dmy. 

Jul. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Not. 

Deo. 

1 

1.07 
1.07 
1.07 

1.04 
1.04 

"i.oe" 

"i.io' 
1.11 

1.12 
1.10 

1.10 
1.10 
1.10 
1.10 
1.10 

1.10 
1.10 
1.09 
1.09 
1.08 

1.08 
1.08 
1.09 
1.10 
1.10 

1.10 
1.11 
1.11 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.18 
1.12 

1.11 
1.11 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.12 

1.12 
1.12 
1.13 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.12 

1.12 
l.U 
1.12 
1.12 
1.12 

1.12 
1.10 
1.10 
1.12 
1.12 

1.12 
1.11 
1.12 
1.12 
l.U 

1.12 
l.ll 
l.U 
1.10 
1.11 

1.08 
1.12 
1.12 
1.12 

1.12 

1.12 
1.12 
1.12 
1.12 
1.12 

l.U 
1.11 
1.12 
1.12 
1.11 

1.12 
1.12 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.11 

1.11 
1.11 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.12 

1.12 
,75 
.75 
.80 

1.12 

1.12 
1.13 
1.12 
1.12 
1.12 

1.12 
1.12 
1.12 
1.12 
1.13 

1.12 
1.12 
1.20 
1.20 
1.20 

1.20 
1.20 
1.20 
1.20 

"i'.Qo' 

1.20 
1.30 
1.30 

1.30 
l.» 
1.20 
1.20 
1.20 
1.20 

1.20 
1.20 
1.20 
1.20 
1.20 

1.20 
1.20 
1.20 
1.20 
1.20 

1.20 
1.30 
1.20 
1.20 
1.20 

1.20 
1.30 
1.20 
1.20 
1.20 

1.20 
1.20 
1.20 
1.20 
1.20 

1.20 
1.20 
1.20 
1.20 
1.20 

1.20 

2 

1.30 

3 

1.20 

4 

1.30 

5 

1.05 

1.07 
1.01 
1.07 
1.07 
1.07 

1.00 
1.00 
1.00 
1.09 
1.05 

1.05 
1.05 
1.07 
1.07 
1.07 

1.07 
1.07 
1.07 
1.07 
1.07 

1.07 
1.07 
1.07 
1.07 
1.07 
1.07 

1.20 

6 

1.20 

7 

1.30 

8 

1.20 

9 

1.20 

10 

1.20 

11 

1.19 

1.20 

12 

1.20 

13 

1.20 

14 

1.20 

15 

1.10 

1.20 

16 

1.20 

17 

1.30 

18 

1.12 

1.20 

19 

1.20 

20 

1.15 

1.20 

21 

1.20 

22 

1.05 

1.20 

23 

1.20 

24 

1.20 

25 



1.15 

26 

■■ 

1.15 

27 

1.05 

1.16 

28 

1.20 

29 

1.30 

30 ... 

1.30 

31 

ROABINa  FORK   BASIN. 
BOABXVO  FOBS  AT  ASPEX,  OOLO. 

I^ocatioii. — ^In  sec.  7,  T.  10  S.,  R.  84  W.,  at  Aepen;  above  Castle,  Maroon,  and  Hunter 
creeks. 

Becordfl  available.—January  1,  1911,  to  December  31, 1911. 

Braiiukg^  area. — 109  square  miles  (measured  from  topographic  sheet). 

Oage. — Vertical  staff. 

<#hannel. — Practically  permanent. 

Diaehar^  xueaaurements. — ^Made  by  wading  except  during  high  water  when  they 
are  made  from  bridge  near  gage. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months,  and  discharge  meas- 
urements are  made  to  determine  the  winter  flow. 

Divendons. — The  Salvation  ditch,  which  has  a  decree  for  42  second-feet,  diverts 
water  above  the  station  from  the  middle  of  May  to  the  middle  of  September. 

Aocuracy. — Fairly  good  results  have  been  obtained  at  this  station. 

Cooperatioii. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 


Discharge  ineaturernents  < 

of  Roaring  Fork  at  Aepen,  Colo.,  in  1911. 

Date. 

Hydrographer. 

b^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

he^t. 

Dis- 
charge. 

Jan.     la 
Feb.  15 
Apr.    2 

RuasoU  and  Wlmmer . . 

O.M.Wimmer 

do 

Feet. 

0.70 

.00 

.40 

25.3 
72.4 

July  21 
Sept  25 
Dee.  26> 

O.M.  Wlmmer 

do 

do 

FM. 

1.70 
.60 
.70 

Sec.-ft. 
311 

•  Zoeoonditioiii. 
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Daily  gage  height,  in  feet,  of  Roaring  Fork  at  Aspen,  Colo.,  for  1911. 
(S.  C.  Swearangiii,  obser^.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Au^. 

Sept. 

Oct. 

Nov.  Dec 

1 

0.7 
.7 
.7 
.9 
.7 

.6 
.5 
.6 
.6 
.5 

.4 
.3 
.3 
.5 
.3 

0.1 
.1 
.0 
.0 
.1 

.2 
.2 
.2 
.2 
.2 

.2 
.0 
.1 
.1 
.0 

.0 
.0 
.1 
.0 
.1 

.1 
.1 
.1 
.1 
.0 

.1 
.1 
.0 

0.0 
.0 
.0 
.0 
.0 

.0 
.0 

.1 
.1 
.1 

.1 
.1 
.1 
.1 
.1 

.1 
.1 
.1 
.1 
.1 

.1 
.1 
.1 
.1 
.1 

.0 
.2 
.1 
.2 
.8 
.3 

.4 
.5 
.4 

.4 
.4 
.4 
.4 
.3 

.3 
.2 
.1 
.2 
.3 

.3 
.2 
.2 
.2 

.5 
.7 
.7 

.8 
.8 

.9 
1.0 
1.2 
1.2 
1.05 

1.0 

.9 

.9 

1.0 

1.4 

1.7 
1.8 
2.0 
2.2 
2.0 

1.7 

3.0 
3.1 
3.0 
8.3 
3.3 

3.4 
3.3 
3.6 
3.5 
3.2 

2.2 

2.0 

0.4 

.4 

2 

0.3 

1.7 

3  

2.6 

4 

.4 

.../... 

5 

1.7 

5   

1.3 

7 

2.3 
2.3 

1.9 

0.8 

.8 
.7 
.8 

8 

.3 
.2 
.3 

.2 

.4 
.4 
.4 

.4 

9 

10 

10 

11 

12 

1.4 

13    ... 

1.7 
1.7 
1.9 

1.9 
2.0 
2.1 
2.3 
2.0 

l.S 
1.7 

*"*i.'9' 
2.0 

2.3 
2.1 
2.3 
2.5 
2.4 
2.7 

3.55 
3.4 
3.5 

"z.h" 

"3.*i  " 
3.1 

8.1 
3.2 
3.2 
3.1 

.8 
.6 
.6 

.4 

14 

0.9 

15 

1.7 

1.8 

2.3 
1.7 

1.7 

16 

.8 

17 

.3 
.2 
.7 
.2 

.2 
.1 
.2 

L5 

18 

.7 
.7 

.4 

19 

■***.'6* 

.7 

30 

.4 

21 

1.7 

22 

.6 
.7 

.3 
.4 

.6 

23 

....... 

.8 
.7 

1.4 

24 

35 

.5 

26 

.1 
.2 
.3 
.1 
.0 
.1 

2.4 
2.4 

27 

.4 

2S 

.6 

.5 

29 

.6 

.5 

:jn 

.4 
.3 

31 

.4 

NOTE.—Cage  heights  from  Jan.  1  to  Mar.  14,  Nov.  13  to  15,  Nov.  24,  and  Dec.  1  to  31  aflectad  by  ice. 
Daily  discharge,  in  second-feet,  of  Roaring  Fori  at  Aspen,  Colo.,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dm^. 

1 

82 

25 
25 
25 

27 
27 

30 
30 
30 
30 
30 

33 
33 
33 
33 
33 

33 
33 
33 
33 
33 

33 
33 
83 
33 
33 

25 
42 
33 
42 
52 
52 

52 
52 
63 
75 
63 

63 
63 
63 
63 
52 

52 
42 
33 
42 
52 

52 
42 
42 
42 
58 

75 
102 
102 
118 
118 

135 
152 
190 
190 
161 

152 
135 
135 
152 
235 

310 
335 
390 
450 
390 

310 
810 
810 
810 
360 

360 
390 
420 
480 
390 

335 
310 
835 
360 
390 

480 
420 
480 
540 
510 
600 

690 
720 
600 
780 
780 

815 
780 
885 
850 
750 

750 
809 
868 
815 
850 

770 
690 
T05 
720 
730 

730 
750 
750 
720 
615 

510 
510 
480 
450 
420 

890 
480 
570 
550 
525 

500 
480 
480 
440 
400 

360 
350 
840 
825 
810 

335 
480 
310 
310 
810 

310 

130 
130 
135 
135 
130 

130 
118 
118 
103 
118 

118 
118 
118 
118 
118 

118 
110 
102 
102 
105 

106 
111 
114 
118 
118 

102 
97 
92 
88 
76 
63 

63 

63 
63 
63 
60 

58 
55 
52 
42 
42 

43 

52 
53 
54 
56 

58 

60 
63 
63 
63 
63 

63 
63 
(B 
63 

63 

63 
<B 
65 
63 
63 

58 

53 

i 

63 
63 
63 
63 
68 

60 

2 

60 

3 

60 

4 

55 

5 

55 

6 

50 

7 

50 

8 

50 

9 

50 

10 

50 

11 

50 

12 

50 

18 

50 

14 

---•  — 

88 
88 
102 
88 
75 

80 
84 
88 
88 
88 

135 
127 

119 
112 
105 
102 
99 

96 
98 

84 

81 
78 
75 
09 
63 
62 

50 

15 

25 

50 

16 

45 

17 

45 

18 

45 

19 

45 

20 

45 

21 

40 

22 

40 

23 

40 

24 

40 

26 

40 

26 

s 

27 

J5 

28 

S5 

29 

% 

80 

35 

81 

35 

^  OTK.— Didly  distAmw  determined  from  a  fairly  well  defined  rating  curve.  DIsdhane  Interpolated  fot 
days  for  which  gage  heights  are  missing  except  for  certain  days  in  July,  Septembv,  and  October.  Daily 
diacbarge  for  December  baaed  on  measurement  made  December  36. 
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Month. 


Dlacbarge  in  eecond-feet. 


ifi^xl?T»q'».   M*infTPn*"      Mean. 


RmHiff 
(totalln 
acre-feet). 


Aocn- 
racy. 


Janaary 

February 

March 

fiS?*-.:::::::::::::; 

June 

Ju]yy21  days 

August 

September,  22  days. , 
October,  18  days . . . , 

November 

December 


52 
190 
600 
886 

570 
ISO 
102 
135 
63 
60 


26 
33 
135 
420 
310 
63 
42 
52 
62 
25 


•  30.0 

•  25.0 
32.9 
80.3 

358 

712 

407 

110 
7a  9 
92.6 
60.9 
44.0 


1,840 
1,390 
2,020 
4,780 
22,000 
42,400 
16,900 
6,760 
2.990 
3..%0 
8.620 
2,710 


The  period. 


111,000 


•  Estimated  from  diacharge  measurements. 
ROAHnrO  FORK  AT  OLUTWOOD  SPBIVOS,  COLO. 

liocation. — On  bridge  500  feet  above  the  mouth  of  the  river  in  Glenwood  Springe. 

Nearest  important  tributary  enters  about  3  miles  above  the  station. 
Records  available.— April  6,  1906,  to  September  30,  1909;  September  21,  1910,  to 

December  81, 1911.  , 

I>Tainage  area.— 1,460  square  miles  (Nell's  map  of  Colorado,  1903). 
Oa^e. — Chain  gage;  location  and  datum  unchanged. 
Channel. — Practically  permanent,  but  rough.    Extremely  high  water  in  Grand  River 

may  cause  backwater  at  the  gage. 
I>lscharge  meaaurexnenta.— Made  from  highway  bridge. 
Winter  flow. — Surface  ice  rarely  forms  entirely  across  the  river,  but  slush  and  anchor 

ice  frequently  occur.    Duchaxge  measurements  sometimes  show  backwater  from 

ice. 
IMvezaioxis. — ^There  are  court  decrees  for  diversions  of  196  second-feet  from  Roaring 

Fork  above  the  station,  and  795  second-feet  from  the  various  tributaries. 
Aoeuracy. — Conditions  are  favorable  for  accurate  results,  and  the  estimates  should  be 

reliable. 
Cooperation. — Since  1910  the  station  has  been  maintained  in  cooperation  with  the 

United  States  Forest  Service. 

Discharge  measurements  of  Roaring  Fork  at  Glenwood  Springs,  Colo.,  in  1911. 


Date. 

Hydrosrapher. 

heigLl 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dto- 
charge. 

Feb.  20 
21 
25 

Mar.   11 

0.  M.  Winmur 

do 

R.H.Fletdier 

Tboe.  Grieve 

Feet. 
1.05 
1.05 
1.18 
1.55 
1.61 
8.55 

«-4 

849 
426 
607 
639 
3,000 

Jane  14 
July  17 
Sept.  22 
26 
Oct.   14 
Dec.  19 

W.  B.  Freeman 

O.M.Wlmmer 

do 

O.H.Russell 

C.  L.Chatfleld 

O.M.Wimmer 

Teet. 
5.70 
8.55 
1.75 
1.72 
2.20 
1.35 

aec.-ft. 

1,770 

8  240 

863 

734 

^s;-  \ 

O.M.Wlmmer 

J.B.Stewart 

1,170 
650 
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SUBFACE  WATEB  SUPPLY,  1911,  PART  IX. 


Daily  gage  height^  in  feet,  of  Roaring  Fori  at  Glenwood  Springi,  Colo.,  for  1911. 

[H.  H.  FtoDoh,  obflerver.] 


Day. 

Jan. 

F^b. 

Har. 

Apr. 

May. 

Jmie. 

July. 

Sept. 

Oct. 

Not. 

Dec 

1 

1.6 
1.2 
1.2 
1.2 
LI 

1.1 
1.1 
1.1 
1.0 
1.1 

1.2 

"Li" 

1.1 
1.16 

1.16 

1.16 

1.1 

1.1 

1.06 

LI 

LI 

LI 

LI 

L16 

L2 

L3 
L3 
L3 
L76 
L7 

L7 
L86 
L26 
L2S 
L8 

L8 
L3 
L3 

***L8" 

*"L4" 
L6 

L7 
L76 

**'l66' 
L7 
L7 

L7 

L66 

L6 

L56 

L46 

"*Lfi6' 
L6 
L7 
L96 

2.1 
2.8 
2.0 
2.6 
2.6 

2.66 
•2.85 
2.96 
8.2 
2.9 

2.66 

2.6 

2.6 

2.6 

8.0 

8.6 
8.7 
4.2 
4.6 
4.2 

8.8 
8.6 
8.8 

'"ii" 

4.2 
4.2 

4.4 
4.7 
4.0 

8.7 
8.6 

8.2 
2.0 
2.6 
2.3 

4.4 

8.8 
8.3 

L55 
"■'l7*' 

3 

'*"  i.5 

8 

LS 

4 

6 

6.6 
6.8 

2.16 

"*L5"* 
L7 
L7 
L7 

L65 

*"l6"' 

L66 
L5 

L5 
L4 
L45 

L6 

6 

1.5 

7 

1.8 
1.3 
1.8 
1.4 

1.6 
1.26 
1.2 
1.2 

L5 

8 

L4 

9 

LS 

10 

11 

2.4 
2.3 
2.2 
2.2 

2.1 

L4 

12 

LI 

13 

14 

6.7 

LIS 

u 

L8 

16 

L4 

17 

8.6 

18 

L76 
L66 

2.0 
LO 

L4 

19 

L4 

ao 

L2 

21 

L8 
L76 
2.0 
L9 
L8 

L9 
2.0 
2.0 
2.1 
2.9 

2.2 

"*L9"' 
2.25 

2.0 
L9 
L8 
L8 
L6 
L7 

L6 
L6 
L5 
L4 
L4 

'■"lm* 

LS 

23 

28 

.9 
1.1 
1.2 

1.2 
1.1 
1.1 
1.1 
1.4 
1.4 

L05 

34 

26 

L2 

LI 
LI 
LI 

L4 

""Li"* 
L8 
L4 
L6 
L6 

L4 

26 

L2 

27 



LI 

28 

4.4 

4.6 

29 

LI 

LS 

L6 

80 

L45 

81 





Daily  discharge,  in  second-feet,  of  Roaring  Fork  at  Glcnwood  Springs,  Colo.,  for  1911. 


Day. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Sept. 

Oct. 

Nov. 

Dee. 

1 

860 
360 
860 
860 
360 

860 
480 
480 
480 
640 

680 
450 
420 
420 
406 

390 
875 
360 
846 
330 

810 
290 
270 
365 
420 

420 
866 
365 
866 
640 
640 

680 
420 
420 
420 
306 

306 
366 
865 
315 
865 

420 
420 
420 
365 
382 

392 

892 
3(U 
365 
340 

366 
352 
340 
380 
420 

366 
365 
365 

365 
866 
365 
392 
420 

480 
480 
480 
790 
750 

750 
510 
450 
450 
480 

480 
480 
480 
480 
480 

510 
640 
610 
575 
640 

510 
480 
480 
640 
610 
610 

750 
790 
780 
770 

755 

740 
726 
715 
750 
750 

750 
715 
680 
645 
675 

645 
716 
680 
750 
950 

1,060 
1,270 

Lfitoo 

1,500 

1,560 
1,960 
2,120 
2,530 
2,040 

1,680 
1,500 
1,500 
1,620 
2,200 

8,250 
8,430 
4,400 
5,010 
4,400 

8,620 
3,250 
8,620 
4,050 
4,400 

4,400 
4,400 
4,800 
5,430 
4,000 

3,430 
3,250 
8,510 
8,770 
4,030 

4,290 
4,550 
4,800 
6.220 
5,300 
6,400 

2,530 
2,040 
1,630 
1,270 
4,800 

8,620 
2,710 
2,370 
2,040 
1,710 

1,360 
1,270 
1,170 
1,170 
1,120 

1,060 

1,040 

990 

910 

1,040 

1,170 
1,080 
1,000 
910 
1,220 

990 
910 
830 
830 
680 
750 

645 
608 
750 
035 
1,120 

865 
610 
750 
750 
750 

716 
662 
610 
715 
610 

610 
640 
575 
585 
695 

610 
610 
610 

W 

592 
645 
606 
366 
480 

&4S 

2 

610 

8 

610 

4 

645 

6 

7,290 
8.080 

680 

6 

610 

7 

610 

8 

SlO 

0 

-480 

10 

510 

11 

&I0 

13 

480 

13 

436 

14 

7,800 

3^ 

16 

830 

843 

868 
790 
715 

Tn 

880 
790 
990 
910 
880 

910 

990 

990 

1,080 

2,040 

466 

16 

540 

17 

8,250 

540 

18 

540 

19 

540 

20 

480 

21 

430 

22 

450 

23 

480 

24 

510 

26 

540 

36 

430 

27 

365 

28 

4SS 

29 

610 

80 

57S 

81 

510 

NoTE.—Daily  discharge  determined  from  a  fairly  well  defined  rating  curve.    Discharge  Jan.  1  to  6 
estimated  at  350  ieoond-feet.    Discharge  interpolated  for  days  for  whioh  fBifs  heights  are  missing. 
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Monthly  dikharge  of  Roaring  Fori  at  Glenwood  Springs,  Colo.,  for  2911 . 


Month. 


Discharge  hi  seoond-feet. 


if^Titn^tin-  Mhihnnin.     Mean. 


Rim-ofE 
(total  hi 
acre-feet). 


AoCCh 

racy. 


January 

February 

Maroh , 

is?!::::::::::::; 

September  15-30. , 

October 

November 

December 


680 
680 
790 
2,fi80 
6,430 
2,040 
4,800 
1,120 


270 
815 
866 
646 
1,500 
715 
680 
866 
866 


403 

388 

614 

1,040 

8,820 

948 

1,490 

653 

521 


24,800 
21,600 
81,600 
61,900 
235,000 
80,100 
01,600 
88,900 
82,000 


The  period. 


568,000 


WUVnM  OBXBK  AT  ABPBV.  COLO. 

Xocation. — On  the  railroad  bridge  in  Aspen,  in  sec.  7,  T.  10  S.,  R.  84  W.,  about  500 
feet  above  the  mouth.    No  tributary  enters  within  several  miles  of  the  mouth. 

Recorda  available.— February  17  to  December  81, 1911. 

IDrainage  area. — 42  square  miles  (measured  from  topographic  sheet). 

Oa^. — ^Vertical  staff. 

CliaiineL — Shifting  after  high  water. 

I>lBcharge  meaaurementa. — ^Made  by  wading. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months,  and  discharge  meas- 
urements are  made  to  determine  the  flow. 

IMveraioiis. — During  a  portion  of  the  time  the  Roaring  Fork  Light  <&  Power  Go. 
diverts  water  above  the  station.  There  is  a  court  decree  for  a  diversion  of  15 
second-feet  above  the  station. 

Accuracy. — Fair,  for  period  covered. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

Discharge  meatvrementB  of  Hunter  Creek  at  Aspen,  Colo.,  in  1911. 


Date. 

Hydrographer. 

he^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

ho^t. 

Dis- 
charge. 

Feb.  17 
Apr.     2 
July  20 

0.  M.  Whmner 

...do 

Feei. 
0.60 
1.00 
1.30 

aec.-fl. 
4.1 
19.2 
41.2 

Sept.  25 
Dec.  26 

O.M.Whnmer 

do 

Feet. 

0.62 

.30 

See.'fl. 

9.2 

«3.0 

:::::d2;:::::::;:::.:. 

•  Discharge  estimated.    loe  conditions. 

Daily  gage  height,  in  feet,  of  Hunter  Creek  at  Aspen,  Colo.,  for  1911. 

[N.  S.  Ashlock,  observer.] 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1   

0.6 

2.7 
2.8 
2.8 
2.7 
2.0 

2.6 
2.5 
2.6 
2.5 
2.1 

0.4 
.2 

2         ... 

1.0 



0.4 

3    

.6 
.6 
.6 

.7 
.7 
.6 

4         .  ... 

.3 

5 

1.1 
........ 

.9" 

2.5 

2.8 
2.7 
2.6 

0.6 

0 

7       

1.8 
1.6 

0.1 

.5 

g   

.1 
.1 

.6 
.6 
.6 

9     

1.0 

10 ^. 

.7 
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140  SURFACE  WATEB  SUPPLY,  1911,  PABT  IX. 

Daily  gage  height^  infeetf  of  Hunter  Creek  at  Asperij  Colo,  ^  for  1911 — Oontmned. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Not. 

Dec 

11 

2.8 

2.0 

1.4 

0.0 

12 

0.3 

0.5 

13 

2.0 
1.9 
2.0 

1.9 
2.2 
2.3 
2.4 
2.1 

1.7 
2.0 

.9 
.8 
.9 

.8 

14 

2.3 
2.2 

"2,1 

15 

08 

.7 

1.0 
1.4 

.5 

16 

.3 

17 

0.6 

.4 

18 

0.7 

.0 

19 

2.1 
2.1 

2.3 
2.3 
2.3 
2.1 

'  "i.*3" 

.9 

ao 

.7 

.'s' 

1.1 

■"i.i" 

0.7 

.8 

21 

1 

22 

.7 
.7 
.7 

23.  .. 

.8 

.4 

24 

2.0 
1.9 

2.3 
2.4 
2.0 

25 

.8 
.7 

.0 

20 

1.0 
1.8 

, 

27 

.7 

.3 

28 

.8 

.9 

29... 

.2 

30 

2.3 
2.6 

0.5 
.4 

31 

.8 

.4 

^ 

Note.— Gage  heights  Nov.  13  to  Dec.  31  aflteted  by  ice. 

Daily  discharge,  in  second-feet,  of  Hunter  Creek  at  Aspen,  Colo.,  for  1911. 


Bay. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec 

1 

7 
7 
7 
7 
7 

9 
9 

7 
8 
9 

9 
9 
9 
9 
9 

9 
9 
9 
9 
9 

9 
10 
12 
12 
12 

12 
12 
12 
12 
12 
12 

15 
19 
21 
23 
26 

25 
25 
20 
15 
15 

14 
13 
13 
12 
12 

9 
13 
17 
21 
25 

28 
32 
35 
40 
45 

50 
55 
00 
05 
75 

100 
150 
200 
260 
282 

372 
342 
282 
262 
242 

223 

180 
148 
127 
148 

127 
108 
223 
252 
173 

90 
148 
148 
148 
127 

223 
252 
812 
268 
223 
312 

342 
872 
872 
342 
402 

812 
282 
312 
282 
173 

148 
173 
198 
223 
108 

186 
173 
173 
173 
173 

223 
223 
223 
173 
124 

76 
107 
107 
107 
107 

107 
110 
115 
112 
110 

106 
107 
76 
68 
6d 

51 
57 
03 
69 
76 

51 
49 
47 
44 
41 

3.0 
1.0 

2 



3.0 

3 

4 

2.0 

5  ,,,  , 

6 

7 

0.5 

8 

.5 
.5 

7.0 
7.0 
7.0 

7.0 

9 

10 

u 

12 

2.0 

13 

14 

15 

10 

2.0 

17 

18 

19 

16 

20 

9.0 

21 

22 

23 

12 

24 

25 

12 
9.0 

7.0 

20 

3.0 

27 

28 

15 

29 

30 

5.0 
3.0 

31 

3.0 

Note.— Daily  disci 
days  for  which  gage  * 


determined  from  a  fairly  well  defined  rating  carve.    Discbarge  interpolated  for 
.ts  are  missing  from  Feb.  17  to  July  20. 
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Month. 


Discharge  in  seoond-feet. 


if^^TJiimtn,  Minimum.     Mean. 


Ron-ofl 
(total  in 
acre-feet). 


Accu- 
racy. 


Febmary,  12days. 
March 

iS!":::::::::::::: 

June 

July,  20  days 


12 

75 

373 

403 

115 


6.93 
9.48 
37.9 
211 
216 
76 


164 
683 
1.600 
13,000 
12.900 
3  010 


OABTLX  OEXSX  HXA&  ABFUT.  COLO. 

Location. — On  the  highway  bridge  4  miles  above  Aepen,  in  sec.  35,  T.  10  S.»  R.  85  W., 
in  the  Sopris  National  Forest.  No  tributary  is  between  the  station  and  the  mouth 
of  the  creek  except  small  gulches  that  carry  spring  run-off.  Nearest  tributary 
above,  Conundrum  Creek,  enters  about  6  miles  upstream. 

Becordi  available.— February  16  to  December  31,  1911. 

Draina^  area. — 72  square  miles  (measured  from  topographic  sheets). 

Oage. — ^Vertical  staff. 

Chaimel. — Somewhat  shifting. 

Discharge  measurements.— Made  from  the  bridge  during  high  water  and  by 
wading  at  ordinary  stages. 

Winter  flow. — Ice  causes  some  backwater  at  this  station,  and  dischaige  measure- 
ments are  made  to  determine  the  flow. 

Diversions. — No  water  is  diverted  above  the  station;  there  is  a  court  decree  for  2 
second-feet  below  the  station. 

Accuracy. — ^As  the  station  has  not  yet  been  completely  rated  estimates  of  discharge 
can  not  be  made.    The  base  data  should  be  reliable. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

Discharge  measurements  of  Castle  Creek  near  Aspen,  Colo.,  in  1911. 


Date. 

Qaffe 
hei^t. 

Dis- 
charge. 

I>ale. 

Hydrographer. 

he^t 

Dis. 
charge. 

Feb.  16 

Apr.    3 

13 

O.  M.Wimmer 

do 

do 

Feet. 
1.05 
1.26 
1.15 

46.7 
89.7 

July  30 
Sept.  25 
Dec.  27» 

0.  M.Wimmer 

do 

do 

Feet. 
1.90 
1.55 
.85 

10.6 
40.4 

a  Ice  conditions. 

Daily  gage  height,  in  feet,  of  Castle  Creek  near  Aspen,  Colo.,  for  1911, 
[9.  G.  Swearlngen,  observer.] 


Day. 

Feb. 

Mar. 

Apr. 

May, 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.16 

*"i.*45' 

3.05 
3.05 

! 

3       .     . 

3 

1.25 

1 

4 

• 

1.25 

5 

6 

1.85 

4.55 

1.15 

7 

1.05 

8     

1.65 

9 

1.05 

2.35 

10 

3.45 



1.35 

f.35 
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142  SUBPACB  WATEB  SUPPLY,  IflU,  PAET  IX. 

Daily  gage  Heighty  in  feet,  of  Caetle  Creek  neat  Aspen,  Colo.,  for  1911 — Continued. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dae 

11 

1.05 
1.15 

4.35 

1  15 

12 

2.15 

13 

1.15 

2.06 

L15 

14 

2.06 

\i 

1.06 

1.85 
2.05 

4.35 
3.65 

2.45 

16 

1.06 
1.05 
1.05 

1.15 
1.15 

17 

1.15 

1.15 

18 

1  15 

19 

20 

1.15 

1.05 

2.05 

3.85 

1.9 

21 

1.55 

1.25 

22 

1.25 

1.85 
1.85 

1.15 

23 

1.05 

1.65 

24 

1.05 

3.85 

25 

1.05 

1.55 

1.25 
1.25 

26 

1.45 

27 

2.05 

1.16 

85 

28 

20 

1.45 

2.35 

1.06 

30 

1.15 

81 

2.85 

• 

NoTK.— Gage  height  Dec.  27  distorted  by  ice. 

KABOOV  CBBXK  HSA&  ASPBV,  COLO. 

Location.— In  sec.  22,  T.  10  S.,  R.  85  W.,  in  the  Sopris  National  Foreet,  just  above 

the  headgate  of  the  Roaring  Fork  Light  &  Power  Co.,  5  miles  above  Aspen,  Colo. 

Nearest  tributary,  Willow  Creek,  enters  just  below  the  station. 
BeoordB  available.— January  1  to  December  31, 1911. 
Drainage  area. — 42  square  miles  (measured  from  topographic  sheet). 
Oage.— Vertical  staff. 
Channel. — Shifting  after  high  water. 
Diaeharge  measuremente. — ^Made  by  wading  except  durii^  high  water  when  they 

are  made  from  a  footbridge. 
Winter  flow. — Discharge  measurements  indicate  that  ice  does  not  cause  backwater 

at  this  station. 
Diversions. — So  far  as  known,  no  water  is  diverted  above  the  station;  the  Roaring 

Fork  Light  <fe  Power  Co.  diverts  water  just  below. 
Accuracy. — Estimates  made  are  reliable,  but  snowslides  upstream  sometimes  choke 

the  channel  and  hold  the  water  back. 
Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

Discharge  measurements  of  Maroon  Creek  near  Aspen,  Colo.,  in  1911. 


Date. 

h?Si*. 

Dto- 
charge. 

Date. 

Gaee 
heij^t. 

Dfe- 
cL*igfc. 

Feb.  16 
Apr.  12 
July  20 

O.M.Wimmer 

do 

do 

Feet, 
0.42 
.41 
1.70 

22.8 
257 

8ept  26 
Deo    27 

O.M.Wimmer 

do 

Feei. 
0.91 
.80 

Sec-fi. 

82.2 

71.  S 
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Daily  gage  height,  in  feet,  of  Maroon  Creek  near  Aspen,  Colo.  ^  for  1911. 
[S.  C.  Sweuinftti,  olnervw.] 


D«y. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

S<vt. 

Oct. 

Nov. 

Dee. 

1 

0.5 
.6 

.5 

0.5 

1.3 

2 

0.7 

0.7 

3 

1.9 

2.1 

4 

.8 

5 

0.4 

0.5 

2.1 

3.3 
3.1 

.7 

6 

0.8 

7 

.4 

"*i.'r 

8 

1.4 

.9 

9 

.4 
.4 

.4 
.4 

1.0 

.65 

10 

.4 

.4 

1.3 

3.3 

11 

1.3 

12 

1.4 

13 

1.1 

3.3 

1.8 

1.3 

14 

.8 
.8 

15 

.4 

.4 

.4 

1.2 

2.3 
"""3*3* 

.8 

16 

1.9 


17 

1.3 

1.2 

18 

""a 

.4 

.8 

19 

1.3 

.6 

20 

1.4 

3.3 

3.3 
3.3 
3.3 

1.7 

.8 

21 

.4 
.4 
.4 
.4 

22 

••:6v:;::;: 

23 

i.6  

.8 
.8 

24 

.6 

26 

1.5 

.9 

2« 

.3 

.8 

, 

1.3 

27 

1.6  1      2.0 

............ 

.8 

28 

.9 

.65 

29.. • 

.8 

1.2 

30 

.4 

.8 
.8 

31 

1.8   - 

1.5 

1 

1 

Daily  discharge,  in  second-feet,  of  Maroon  Creel  near  Aspen,  Colo.,  for  1911, 


Day. 


Jan. 


Feb.     Mar. 


Apr. 


May. 


60 
60 
63 
00 
81 

93 
104 
116 
126 
134 

128 
122 
116 
122 
128 

134 
144 

154 
164 
173 

177 
182 
186 
191 
195 

195 
195 
212 
230 
247 
265 


June. 


273 
281 
2iO 
320 
850 

885 

350 
363 
373 


897 

408 
420 
430 
420 

402 
385 
385 
385 
385 

385 
385 
385 
3(58 
352 


320 
325 
330 


July. 


850 


265 
275 
280 

290 


240 


195 


Aug. 


193 
190 
187 
184 
181 

179 

176 
173 
173 
173 

173 
173 
169 
165 
161 

157 
153 
153 
153 
150 

147 
145 
142 
140 
137 

134 
134 
134 
134 
134 
134 


Sept. 


134 
130 
125 
121 
116 

113 

106 
103 
99 


Oct. 


153 
144 
134 
134 
134 

134 
134 
130 
126 
121 

116 
111 
106 
101 
96 

91 

87 
83 
76 
09 


Nov. 


Dec. 


56 
56 
50 
50 
56 

56 
54 

63 

50 


56 
69 
63 
65 
60 

63 
56 
50 
44 

48 

53 

58 
63 
68 
72 

70 
69 
50 
50 
50 
50 


Note.— Dafly  discharge  determined  from  a  well-deflned  rating  curve.  Discharge  lor  dasrs  for  which 
gace  he^ts  are  missing,  except  for  parts  of  Jul  v.  September,  and  October,  interpolated  by  means  of  cUm^* 
toJoglc  reoordB  and  comparison  with  records  of  flow  of  other  streams. 


Digitized  by 


Google 
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Monthly  discharge  of  Maroon  Creek  near  A$pen,  Colo.,  for  1911. 


Month. 

Discharge  in  seoond-feet. 

Rnn-off 
(total  in 
acre^Bet). 

Aeeo- 

Maximum. 

Mean. 

racj. 

J«nWI»7  .  r 

£6 

32 
24 
09 

265 
420 

22 
22 
14 
22 
56 
273 

33.8 
26.5 
21.3 
35.3 

147 

363 

271 

150 

110 

112 
60.2 
57.1 

2,080 
1,470 
1,310 
2,100 
0.040 
21.600 
3.770 
0,7» 
2,620 
4,670 
4.120 
3.510 

B 

February 

B, 

March 

B. 

April 

B. 

May!::::::::::::::::::::::::::::::::::::::::.:.:.: 

r. 

Jmiff r  ,    -    .  T r   .    -   . 

r. 

jni  V.  7  davit . . r . 

c. 

192 

134 

C. 

R^VDtAmbflr.  12  davs                           ,  .  -  -  

B. 

Oc  tob«r  11-31 

153 
83 
72 

69 
58 
44 

R. 

Novembw. .            ....            

B. 

Diwembflr....  .  .      ...               . 

B. 

The  period 

66,100 

SNOW  MASS  OBBXK  AT  SMOW  MASS.  COLO. 

Location.— On  a  private  bridge  at  Stewart's  ranch,  in  sec.  27,  T.  8  S.,  R.  86  W.,  a 
half  mile  from  Snow  Mass,  Colo.  No  tributaries  between  the  station  and  the 
mouth  of  the  creek. 

Records  available. — February  21  to  December  31,  1911. 

Drainage  area. — 89  square  miles  (measured  from  topographic  sheet  and  Forest  atlas). 

Gage.— Vertical  staff. 

Channel. — Practically  permanent. 

Discharge  measurements. — ^Made  from  the  bridge  during  high  water,  and  by  wad- 
ing at  other  times. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months,  and  dischacge  meas- 
urements are  made  to  determine  the  flow. 

Diversions. — ^There  are  court  decrees  for  diversion  of  29  second-feet  from  the  main 
stream  above  the  station  and  7  second-feet  below.  There  are  also  decrees  for 
diversions  of  73  second-feet  from  tributaries  entering  above. 

Accuracy. — Estimates  of  discharge  are  considered  foir. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

Discharge  measurements  of  Snow  Mass  Creek  at  Snow  Mass^  Colo.,  in  1911. 


Date. 

Hydrographer. 

helS!L 

Dfa- 
diarse. 

Feb.  21 

n,  M  WlmitiAr , 

Feet. 
0.32 

.30 
1.40 

.66 

aec-ft. 

4a5 

Apr.  12 
Jidy  20 
Sept.  26 

do 

48.3 

do 

303 

do 

W.1 
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Daily  gage  height^  in  feet,  of  Snow  Mom  Creek  at  Snow  Mass,  Colo.,  for  1911. 
[Oeo.  Hutchins,  observer.] 


Day. 

Feb. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

I>ec 

1 

0.3 

0.6 

1.4 

1.3 

0.6 

0.6 

2 

3 

1.0 

4 

.7 

0.6 

5 

.3 

1.86 

1.1 

1.4 

6 

.6 

7 

1.0 

8 

.9 

1.06 

9 

1.0 

10 

.3 

1.6 

.6 

11 

.85 

.6 

12 

.3 

1.8 
3.7 

13 

1.5 

.6 

14 

.0 

.7 

15 

0.4 

.8 

2.4 

16 

.9 

17 

.1 

1.1 

1.7 

18 

.4 

.0 

.5 

.5 

19 

3.1 

20 

1.4 

.6 

.5 

21 

0.3 

.4 

.9 
.9 

22 

.6 

.6 

23 

3.6 

.6 

24 

.3 

.3 

1.6 

25 

.05 

.6 

26 

3.0 

.5 
.5 

27 

.5 
.3 
.3 
.4 

.5 

28 

.65 

1.3 

.7 

.6 

29. , 

.6 

1.7 

30 

81 

NoTK.— Oage  heights  throughout  the  month  of  December  slighUy  affected  by  ice. 
Daily  discharge,  in  second-feet,  of  Snow  Mass  Creek  at  Snow  Mass,  Colo.,  for  1911. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

50 
50 
50 
50 
50 

50 
50 
50 
50 
50 

50 
50 
50 
50 
58 

58 
58 
58 
58 
58 

58 
54 
50 
45 
54 

64 
73 
45 
45 
58 
53 

45 
45 
45 
45 
45 

45 
46 
45 
45 
45 

45 
45 
41 
37 
33 

27 
33 
34 
36 
38 

30 
31 
33 
33 
50 

67 
84 
100 
105 
110 

00 
97 
104 
110 
123 

133 
144 
155 
150 
146 
141 
138 
135 
133 
130 

138 
147 
155 
138 
133 

•   106 
00 
116 
143 
168 

148 
138 
108 
90 
162 
234 

305 
353 
403 
451 
500 

518 
535 
553 
'533 
514 

405 
475 
1,020 
923 
825 

778 
732 
686 
640 
718 

797 
876 
955 
830 
705 

680 
528 
476 
425 
420 

416 
412 
408 
404 
400 

396 
393 
388 
384 
380 

367 
354 
340 
308 
375 
343 
310 
343 
274 
305 
314 
322 
331 
340 
323 

306 
288 
270 
370 
370 
370 

370 
355 
340 
335 
310 

195 
180 
177 
174 
171 

167 
163 
159 
155 
155 

155 
155 
155 
155 
155 

155 
155 
148 
141 
134 

136 
188 
110 
106 
100 
95 

90 
80 
88 
87 
86 

85 
84 
83 
83 
81 

80 
79 
78 
77 
76 

75 
74 

73 
78 
82 

86 
90 
90 
90 
90 

90 
90 
90 
106 
126 

144 

162 
180 
242 
305 
374 
348 
313 
180 
166 

153 
138 
134 
110 
315 
330 
435 
314 
303 
90 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 
90 

90 

2.      

90 

8 

00 

4 

90 

5 

90 

6 

90 

7 

90 

8 

90 

9 

90 

10 

90 

11 

90 

13 

90 

13 

90 

14 

88 

15 

86 

16 

84 

17 

83 

18 

79 

19  

76 

20 

73 

31 

40 

73 

22 

73 

23 

73 

24 

73 

25 

73 

26 

73 

27 

73 

28   

73 

29 

73 

30 

73 

3i;;....'. 

Note.— DaQy  diacharge  determined  from  a  well-defined  rating  curve.    Discharge  Mar.  1  to  14  estimated 
at  50  second-fBet.    Discharge  for  days  for  which  gage  heights  are  missing  interpolated  by  means  of  climate 
\u^  records  and  comparison  with  records  of  flow  of  other  streams. 
8I740— W8P  30^_i4 10 
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SXTBFACB  WATER  8UPPLT,  1911,  PABT  EC 


Monthly  ditcharge  of  Snow  Man  Creek  at  Snow  Mass 

,  Colo.  J 

or  1911. 

Month. 

Discharge  in  seoond-reet. 

Rmi-ofl 
(total  in 
acre-feet). 

Aoco- 

'M'^'ylinnin 

Iftuilmum. 

Mean. 

racy. 

Fobnisiy.. • --t-.  ,,...,,,, »,--r 

a40 

53.1 

47.3 
133 
618 
329 
163 

85.9 
167 

82.3 
'60 

2,220 
8.280 
2,810 
8.180 
36,800 

20,aoo 

10,000 
5,110 

10,300 
4.900 

3.600 

r 

Itoch..'. 

73 
110 
234 
1,020 
41« 
270 
126 
426 

90 

45 
22 
90 
305 
210 
95 
73 
90 
73 

r. 

April 

R. 

^::  :::::::::::::::.:!!.:::::: :::::::::.. 

B. 

JUM T»,.,...,rTr r r 

r. 

July 

c 

August r T-r-r --,.,-,,^,.-, 

B. 

September 

B 

October 

B. 

Noyember 

R 

December. .-. 

D. 

The  period 

107,000 

a  Estimated  from  discharge  measurements. 
7&TZVO  PAV  OBSZK  AT  VOBBIE,  COLO. 

Location.— At  the  highway  bridge  in  Nome,  in  see.  28,  T.  8  S.,  R.  83  W.,  in  the 
Sopris  National  Forest,  1  mile  above  the  entrance  of  the  North  Fork. 

Becords  available. — February  18  to  December  31,  1911. 

Drainag^e  area. — 92  square  milee  (measured  from  topographic  sheet). 

Gage. — Vertical  staff. 

Channel. — Slightly  shifting  after  hig^  water. 

Diflchaige  meaatirements.'— Made  from  the  bridge. 

Winter  flow. — Ice  probably  causes  backwater  during  the  winter  months. 

Diyersions. — ^No  water  is  diverted  from  this  creek  either  above  or  below  the  station. 

Accuracy. — Records  at  this  station  are  considered  reliable. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 


Discharge  measurements  of  Frying  Pan  Creek  at  Norrie,  Colo., 

in  1911. 

Date. 

Hydiographer. 

he^t 

Dta. 

Feb.  18 

O.  M  WimmAr 

FeeL 
2.40 
2.70 
3.50 
2.85 

29.1 

Apr.  11 
Jmy  21 

do 

45.3 

do 

179 

Sept.  26 

do 

S2.8 

Daily  gage  height,  in  feet,  of  Frying  Pan  Creek  at  Norrie,  Colo.,  for  1911. 
[B.  I.  Beaty,  observer.] 


Day. 

Feb. 

Mar. 

Apr. 

May. 

Jmie. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.4 

2.45 

2.45 

2.4 

2.45 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.5 
2.6 
2.6 

2.75 

2.6 

2.7 

2.7 

2.7 

2.8 
2.8 
3  1 
3.15 
3.1 

3.0 
3.0 
3.0 
2.9 
2.9 

2.7 
2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
2.9 
3.0 
3.1 

3.3 

3.15 

3.16 

"Hi" 

4.05 
4.6 
4.76 
4.92 
4.55 

4.15 
4.15 
4.3 
4.4 

4.55 

4.45 

4.7 

5.3 

5.0 

4.3 

5.4 

6.45 

5.45 

5.3 

5.4 

5.65 

5.45 

54 

5.5 

5.3 

5.4 
5.35 

'6.2  ■ 
6.06 

5.4 

5.2 

5.2 

6.25 

6.2 

4.2 
4.6 

3.4 
3.2 

2.9 
2.9 

2.6 
2.7 
2.5 
2.55 
2.7 

2.7 
2.9 
2,7 
2.8 
2.7 

2.7 

2,9 

2.9 
2.9 

2 

8 

4 

4.56 
4.4 

V75 
4.4 

4.2 

4.25 

4.0 

'i'i" 

8.8 
3.8 
3.7 

*3"05" 
3.8 
3.8 


3.2 
3.1 

3.1 
3.0 

*3.*i" 

8.5 
3.3 
3.1 
8.0 

3.0 
2.9 

2.9 
2.8 
2.8 
2.8 
2.8 

2.8 
2.7 
2.9 
2.8 

2.9 

3.3 
3.1 
3.1 
3.0 
3.0 

2.9 
2.9 
2.9 
2.8 
2.8 

2.6 
2.8 
2.8 

5 

2.9 

2.9 
2.9 

0 

7 

8 

9 

2.9 

10 

11  

2.9 

12 

18 

2.9 
2.9 

14 

15 

16 

3.0 
3.0 

3.1 
3.0 
2.8 
2.8 

3.0 

17 

18 

2.4 

2.42 

2.41 

19 

» 

2.95 
3.1 

"2.9' 

2.9 
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Daily  gage  height,  infeety  of  Frying  Pan  Creek  at  Norrie,  Colo.  ^  for  1911— Continued. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

IH5C. 

21 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 

2.8 
2.8 
2.7 
2.8 
2.8 

2.8 
2.7 
2.8 
2.8 
2.8 
2.8 

8.2 

3.38 

8.45 

3.3 

3.25 

3.4 

3.6 

3.8 

3.85 

3.5 

4.06 

4.05 

4.1 

4.3 

5.0 

4.8 

4.65 

4.9 

5.1 

5.0 

5.0 

5.2 
5.8 
5,0 

8.6 

*  '3.9" 
8.7 

3.9 

3.4 
8.2 
3.3 
8.2 
8.2 

3.1 
8.0 
3.0 
3.0 

2.9 
2.9 
3.0 
2.9 
2.85 

2.8 

2.8 

"ilk" 

3.0 

2.7 
2.8 
2.7 
2.7 
2.65 

2.7 

'"2.*7'* 
2.7 

2.7 

2.7 

2.7 

2.75 

2.8 

2.85 

22 

23 

2  8 

24 

2.9 

25 

28 

27 

2.8 
2.9 

"i'.i" 

2.8 

28 

4.3 
4.3 
4.2 

"*3.'5  ■ 

20 

2.^ 

30 

31 

2.9 

NoTK.— loe  affBoted  tbe  gage  heighta  from  Feb.  18  to  Ifar.  28  and  Nov.  9  to  Dec.  31. 

Daily  discharge ,  in  eecond-feetf  of  Frying  Pan  Creek  at  Norrie,  Colo.,  for  1911. 


Day. 

Feb. 

Mar. 

Apr. 

M.y. 

June. 

July. 

Aug. 

Bept. 

Oct. 

Nov. 

Deo. 

1 

25 
25 
25 
26 
25 

26 
25 
25 
25 
25 

25 
25 
25 
25 
25 

25 
25 
26 
27 
26 

26 
26 
26 
26 
26 

26 
26 
26 

26 
28 
28 
26 
28 

26 
26 
26 
26 
26 

26 
26 
31 
37 
87 

44 
40 
44 
44 
44 

52 
62 
44 
52 
52 

52 
44 

52 
52 
52 
52 

52 
62 
91 
101 
91 

75 
75 
75 
62 
62 

44 

52 
52 
52 
52 

52 
52 
62 
76 
91 

110 
146 
162 
130 
120 

150 
200 
255 
270 
200 

130 
101 
101 
193 
285 

332 
525 
580 
648 
508 

368 
368 
420 
455 
506 

472 
560 
810 
680 
420 

332 
332 
850 
4(20 
680 

600 

542 
640 
720 
680 
680 

855 
877 
877 
810 
855 

967 
877 
856 

900 
810 

855 

832 

798 

766 

1,150 

855 

765 
765 
788 
765 

765 
810 
680 
628 
576 

524 
472 
420 
420 
385 

385 
490 
499 
508 
455 

580 
455 

385 
402 
315 

330 
285 
255 
255 
225 

262 
300 
255 
255 
228 

200 
228 
256 
285 
225 

285 
249 
212 
175 
166 
158 

150 
110 
110 
110 
91 

91 
75 
80 
85 
91 

175 
130 
91 
75 
75 

75 
75 
72 
68 
91 

150 
110 
130 
110 
110 

91 
75 
75 
75 
68 
62 

62 
62 
68 
75 
62 

62 
52 
52 
52 
52 

52 
44 
62 
52 
54 

56 

58 
60 
61 
62 

62 
62 
75 
62 
57 

52 
52 
62 
52 
75 

110 
90 
75 
62 
06 

130 
91 
91 
75 
75 

62 
62 
62 
52 

52 

87 
52 
52 
48 
44 

44 

62 
44 
44 

40 

44 
44 
44 
44 

41 
39 

87 
44 
81 
34 
44 

44 

62 
44 
62 
44 

44 

45 
46 
47 
48 

49 
51 
52 
52 
48 

44 
44 
44 

48 
52 

52 
52 
62 
62 
62 

62 

2 

62 

8 

62 

4 

62 

5 

62 

6 

62 

7 

62 

8 

62 

9 

62 

10 

62 

11 

62 

12 

62 

13 

50 

14 

50 

15 

40 

16 

40 

17 

40 

18 

40 

19  

40 

20 

40 

21 

85 

22 

35 

23 

35 

24 

35 

26 

35 

26 

35 

27 

35 

28 

35 

29 

35 

30 

35 

31 

35 

Note.— Dafly  dJscbarge  determined  from  a  well-deflned  rating  curve.  Discharge  Feb.  1  to  17  estimated 
at  25seoond-fBet.  Discharge  interpolated  for  days  for  which  gage  heights  are  mlssinx  and  for  November 
and  December  by  comparison  with  records  of  flow  of  other  streams  and  from  climatologic  data. 


Monthly  discharge  of  Frying  Pan  Creek  at  Norrie,  Colo.,  for  1911. 

Month. 

Discharge  in  second-feet. 

Run-off 
(total  in 
acre-feet). 

Accu- 

Minimum. 

Mean. 

racy. 

February. .      , .  ^ ,  - ,  - , , ^ 

27 

52 

270 

810 

1,150 

508 

175 

75 

130 

62 

62 

25 
26 
44 
101 
385 
158 
62 
44 
37 
81 
35 

25.4 
38.5 

102 

466 

760 

308 
96.0 
58.7 
60.9 
48.0 
47.4 

1,410 
2,370 
6,070 
28,700 
45,200 
18,900 
5,900 
3,490 
3,740 
2,860 
2,910 

C. 

Iffftrnti     - 

B. 

Anril               

B. 

mK^: 

B. 

^"' 

June ..,...,,  - r-rx 

C. 

July 

B. 

August 

B. 

SeptembiBr... 

B. 

October 

B. 

November ^r-,       xr.-r-rr--T--, r--. 

C. 

December.. t-t 

C. 

The  period 

122,000 

s  EstlmatBd. 
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SURFACE  WATER  SUPPLY,  1911,  PART  IX. 


FRTIHO  PAV  OBBXK  AT  THOXASVILLB,  COLO. 

Location. — ^At  a  private  bridge  in  sec.  12,  T.  8  S.,  R.  84  W.,  in  the  Sopris  National 
Forest,  three-fourths  of  a  mile  below  Thomasville.  Nearest  tributary,  Jakeman 
Creek,  enters  100  yards  above. 

Becorda  available.— January  2  to  December  31, 1911. 

Drainage  area. — 190  square  miles  (measured  from  Forest  atlas). 

Gage. — Vertical  staff. 

Channel. — ^Practically  permanent. 

Discharge  meaaurements. — ^Made  from  bridge  during  high  water,  and  by  wading 
at  ordinary  stages. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months,  and  dischaiige  meas- 
urements are  made  to  determine  the  flow. 

Diyeraions. — As  there  are  no  court  decrees  for  divendon  of  water  above  the  station, 
it  is  probable  that  the  records  represent  the  natural  run-off  from  the  diainage 
basin. 

Accuracy. — Conditions  are  favorable  for  accurate  results,  and  the  results  are  reliable. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

Discharge  measurements  of  Frying  Pan  Creek  at  ThomasvUle,  Colo.,  in  1911. 


Date. 

Hydrographer. 

hej^t. 

DIs- 
ohan^. 

Date. 

Hydrograpber. 

i;^t. 

diaiva. 

Jan.    2a 
Feb.  18 
Apr.  11 

O.H.Russell 

0.  M.Wimmer 

do 

Feet. 
0.65 
.50 
.96 

32.7 
102 

June    6 
July  21 
Sept.  28 

0.  M.Wimmer 

do 

do 

3.30 
1.70 

i,a<o 

345 

11» 

a  Ice  conditions. 

Daily  gage  heighty  in  feet,  of  Frying  Pan  Creek  at  ThamasvUle^  Colo,,  for  1911. 
[W.  P.  Huffman,  observer.] 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Not. 


Doe. 


1. 
2. 
3. 
4. 

5. 

6. 
7. 
8. 
9. 
10.. 

11.. 
12. 
13. 
14.. 
16. 

16.. 
17. 
18-. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


0.6 
.8 
.7 
.6 

.6 
.6 
.6 
.6 
.6 

.6 
.6 
.6 
.6 
.6 

.6 
.6 
.6 
.6 
.6 

.6 

.7 

1.2 

1.2 

.6 

.6 
.6 
.6 
.6 


0.6 
.6 
.6 
.6 
.6 

.6 
.6 
.7 
.8 
1.2 

.6 
.6 
.6 
.6 
.6 

.6 
.6 
.6 
.6 
.6 

.6 
.6 
.6 
.6 
.6 

.6 
.6 
.6 


0.9 
1.2 
1.1 
1.2 
1.2 

.9 
1.0 
1.0 
1.0 
1.0 

1.0 
.9 
.9 
.9 


.4 
.7 
.9 
.9 
1.2 

1.6 
1.7 
1.8 
1.6 
1.8 

1.6 
2.0 
2.2 
2.1 


2.1 
1.6 
1.8 
1.9 
2.1 

2.6 
2.6 
2.9 
3.6 
3.0 

2,7 
2.6 
2.7 
2.8 
2.8 

2.9 
2.9 
2.9 


3.15 
3.0 
8.0 
3.0 
3.1 

3.0 
2.8 
3.0 
2.7 
4.0 

2.9 
2.8 
2.7 
2.7 
2.9 

2.6 
2.6 
■2.6 
2.6 
2.6 

2.3 
2.2 
2.1 
2.1 
2.1 


2.1 
2.3 
2.4 
2.4 
2.6 

2.4 
2.3 
2.2 
2.2 
2.0 

2.0 
1.9 
1.8 
1.8 
1.7 

1.7 
2.0 
1.8 
1.8 
1.7 

1.6 
2.3 
1.9 
1.7 
2.0 

1.9 
1.7 
1.6 
1.6 
1.6 
1.5 


1.4 
1.4 
1.3 
1.3 
1.2 

1.2 

1.3 

1.2 

1.15 

1.2 

1.2 
1.4 
1.3 
1.2 
1.3 

1.2 
1.2 
1.2 
1.2 
1.2 

1.4 
1.4 
1.4 
1.4 
1.3 

1.3 
1.2 
1.1 
1.1 
1.1 
1.1 


1.1 
1.1 
1.1 
1.2 
1.1 

1.0 
1.0 
.9 
.9 
.9 

.8 
.8 
.8 
1.0 
1.1 

.9 
.9 
.8 
.8 
1.1 

1.0 
1.0 
1.0 
.9 
.9 

1.0 
1.0 
1.0 
1.0 
1.2 


1.5 
1.4 
1.3 
1.2 
1.4 

1.6 
1.5 
1.4 
1.3 
1.3 

1.3 
1.2 
1.2 
I.l 
l.I 

1.0 

1.0 

.9 

.8 

.7 

.7 
.9 

.8 
.8 
.8 

.8 

1.0 

1.2 

1.0 

.8 

.7 


0.6 
.6 
.6 
.6 
.6 

.6 
.6 
.7 
.8 
.8 

.7 
.6 
.8 
.8 
.8 

.8 
.8 
.8 
.8 


.8 
1.0 
1.0 
1.0 

1.0 
1.0 
1.2 
1.0 
1.0 


1.0 
1.0 
1.0 
LO 
.9 

.8 

.8 
.8 
.8 
.8 

.8 

.7 

.7 

1.3 

l.i 

.6 
.6 
.6 
.6 
.6 

.6 
.6 
.6 
.6 
.6 

.6 
.6 
.7 
.6 
.6 
.6 


fl*S^u;7?o^^M****  ^*"i  I?  ^^^-  ^'  Nov.  28,  and  Deo.  14  and  15  affected  by  ice.    Gage  washed  out  by 
flood  May  19;  reset  to  same  datum  June  6.  *  -»  * 
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Daily  dMiarge,  in  seetrnd-feei^  of  Frying  Pan  Creek  at  Thomasville,  Colo.y  for  1911. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
80. 
31. 


83 


100 
170 
145 
170 
170 

100 
120 
120 
120 
120 

lao 

100 
100 
100 
62 

25 
60 
100 
100 
170 

265 
340 
385 
300 
385 

300 
480 
580 
630 
530 


265 
385 
430 
530 

820 

760 

1,030 

1,470 

1,100 

890 
820 
890 
060 
960 

1,030 
1,030 
1,030 
1,000 
900 

800 
800 
800 
800 
900 

900 

900 

900 

1,000 

1,000 

1,000 


1,500 
1,500 
1,500 
1,500 
1,500 

1,200 
1,100 
1,100 
1,100 
1,170 


530 
640 
700 
700 
760 

TOO 
640 
580 
580 
480 


1,100 

480 

'960 

430 

1,100 

385 

890 

385 

1,870 

340 

1,030 

340 

960 

480 

890 

385 

890 

385 

1,030 

340 

820 
820 
760 
760 

640 
580 
530 
530 
530 


300 
640 
430 
340 
480 

430 
340 
300 
300 
300 
265 


230 
230 
200 
200 
170 

170 
170 
170 
158 
170 

170 
230 
200 
170 
170 

170 
170 
170 
170 
170 

230 
230 
230 
230 
200 

200 
170 
145 
145 
145 
145 


145 
145 
145 
170 
145 

120 
120 
100 
100 
100 

80 
80 
80 
120 
145 

100 
100 
80 
80 
145 

120 
120 
120 
100 
100 

120 
120 
120 
120 
170 


230 
200 
170 
230 

300 
265 
230 
200 
200 

170 
170 
170 
145 
145 

120 
120 
100 
80 
60 

60 
100 
80 
80 
80 

80 
120 
170 
120 
80 
60 


45 
45 
45 
45 
45 

45 
45 
60 
80 
80 

60 
45 
80 
80 
80 

80 
80 
80 
80 
80 

80 
80 
120 
120 
120 

120 
120 
120 
120 
120 


120 
120 
120 
120 
100 

83 
80 
80 
80 


80 
60 
60 
60 
45 

45 
45 
45 
45 
45 

45 

45 
45 
45 
45 

45 
45 
60 
45 
45 
45 


Note.— Dally  discharge  determined  from  a  well-defined  rating  curve.  Discharge  Jan.  1  to  31,  Mar.  1 
to  Apr.  1,  and  May  19  to  June  5  estimated  from  current  meter  measurements,  climatologlo  data,  and  by 
comparison  with  racorda  at  other  stations  on  the  stream. 

Monthly  discharge  of  Frying  Pan  Creek  at  Thomatville,  Colo.,  for  1911, 


Month. 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean, 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


January... 
February... 
March 

^::::::: 

June 

July 

August 

September. 

October 

November. . 
December.. 


30 


16 


80 
580 
1,470 
1,870 
760 
230 
170 
300 
120 
120 


265 
145 
80 
60 
45 
45 


19.9 
a33.0 

51.6 
212 
869 
1,020 
464 
.  185 
117 
148 

SO.O 

65.2 


1,220 

1,830 

3,170 

12,600 

52,800 

60,700 

28,500 

11,400 

6,960 

9,100 

4,760 

4,010 


The  year. 


1,870  I 


16 


271 


197,000 


a  Estimated  from  discharge  measurement. 
VORTB  70KK  07  TBTIHO  PAV  O&BXK  HBAB  VORRZE,  COLO. 

Ifocation. — On  a  highway  bridge  in  sec.  21,  T.  8  S.,  R.  83  W.,  in  the  Sopris  National 
Forest,  about  1  mile  from  Nome.  No  tributaries  between  the  station  and  the 
mouth  of  the  creek. 

BecordB  available.— February  18  to  December  31, 1911. 
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SUBPACE  WATER  SUPPLY,  1911,  PABT  IX. 


Drainage  area. — 42  square  miles  (measured  from  topographic  sheet). 

Oage.— Vertical  staff. 

Channel. — Permanent. 

Discharge  meaaiirements. — ^Made  from  the  bridge  during  high  water  and  by  wad- 
ing at  ordinary  stages. 

Winter  flow.— Ice  probably  causes  backwater  during  the  winter  months. 

Diversions. — No  water  is  diverted  above  the  station. 

Accuracy. — Owing  to  the  scattered  gage  heights  the  records  can  not  be  considered 
better  than  fair  or  possibly  good. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

Discharge  measurements  of  North  Fork  of  Frying  Pan  Creek  near  Norrie,  Colo.,  in  1911. 


Date. 

Hydrographar. 

Gmb 
height 

Dis- 
chargB. 

Feb.  18a 

0.  H.  Wlmmcr 

Feet. 

ai5 

.50 
.80 

7.6 

Apr.  11 
July  21 
Sept.  20 

.  ..do 

18.4 

do 

43.0 

....do 

ii.3 

a  Affected  by  ice. 
Daily  gage  height,  in  feet,  of  North  Fork  of  Frying  Pan  Creek  near  Norrie,  Colo.,  for  1911, 

[B.  I.  Beaty,  observer.] 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Not. 

Dec. 

1 

0.17 
.15 
.17 
.17 
.15 

0.50 
.50 
.75 

1.30 

2.25 
2.30 
2.30 

1.20 

0.35 

2 

0.40 

3 

0.60 
.55 

.35 
.40 

0.70 

4.... 

6 

.70 

1.60 

1.70 
1.75 
1.90 

2.30 
"i*46' 

.90 

6 

1.70 

.50 

.30 

7 

.15 

"".'76" 

.40 

8 

1.30 

.20 

.90 

9 

.15 
.17 

a3s 

10 

.CO 

.50 

"".■56" 
.55 
.55 

.70 

.50 
.70 
.00 

.20 

.70 

.45 

11 

1.50 
1.50 
1.60 
1.80 
1.90 

12 

.17 

13 

"3.66' 
2.10 

.95 
.90 

.25 

14 

.20 
.22 

.22 
.23 
.23 

'*'*."24 

.24 
.26 
.28 
.30 
.30 

.60 
.50 

15 

16 

.50 

.2S 

17 

.45 
".'■.■56" 

.60 
.75 

1.10 
1.35 
1.50 

• 

.60 

18 

0.15 
.17 
.18 

.10 
.15 
.15 
.15 
.17 

2.00 

2.00 

19 

.90 

.50 

■'.'46" 

.50 

20 

1.70 

2.00 

.20 

21 

.90 
1.00 

.50 

22 

.60 

.30 

23 

1.55 
1.75 
1.85 

2.00 
1.85 

i.so 

1.60 

.30 

.20 

24 

.50 

25 

.50 

26 

1.40 

.40 
.40 
.40 
.50 

.40 

27 

........ 

.30 
'"."35' 

.30 

28 

.80 
.80 

.50 
.50 

.40 
.40 

'"."36* 

29 

1.95 

1.30 
1.30 

30 

30 

31. 

.37 

2.15 

.70 

i 

Note.— Ice  probably  affected  gage  heights  Feb.  18  to  Mar.  18. 
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Daily  ditcharge,  in  second-feet,  of  North  Fork  of  Frying  Pan  Creek  near  Norrie,  Colo., 

for  1911. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

8 
8 
8 
•8 
8 

8 
8 
8 
8 
8 

8 
■  8 
8 
8 
8 

8 
8 
8 
8 

8 

8 
8 
9 
9 
9 

9 
9 
10 
11 
12 
12 

19 
19 
39 
38 
34 

34 
34 
34 
30 
26 

19 
19 
19 

•  i 

19 
Id 
18 
19 
22 

26 
39 
47 
55 

68 

81 
123 
155 
141 
127 

113 
87 
61 
121 
180 

205 
218 
25.'> 
222 
188 

155 
155 
180 
230 
255 

263 
272 
280 
242 
205 

192 
180 
168 
218 
242 

280 
242 
255 
268 
293 
318 

345 

860 
360 
860 
360 

875 
300 
400 
400 
400 

400 
400 
400 
400 
765 

805 
292 

280 
280 
280 

264 
247 
230 
180 
156 

133 
126 
120 
113 
113 

96 
118 
140 
162 
184 

205 
150 
113 
102 
92 

82 
72 
61 
55 
55 

65 
65 

55 
56 
55 

55 
07 
64 
60 
60 

52 
48 
44 
44 
39 
34 

32 
29 

26 
22 
20 

19 
22 
26 
30 
34 

19 
34 
26 
24 
22 

19 
19 
19 
19 
22 

24 

26 
22 
19 
16 

13 
13 
13 
19 
16 
14 

n 
11 
11 

13 

11 

9 
8 

7 

7 
7 

7 
8 
8 
9 
9 

10 
10 
11 
12 
13 

11 
9 
10 
11 
12 

13 
16 
19 
19 
22 

26 
30 
34 
44 
55 

55 
55 
55 
48 
41 

34 
32 
29 
26 
19 

19 
10 
19 
19 
19 

19 
19 
19 
19 
19 

17 
15 
13 
13 
13 
13 

13 
13 
13 
13 
13 

13 
13 
14 
15 
16 

16 
18 
19 
20 
22 

24 
26 
24 

21 

18 

15 
12 

9 

2 

9 

3 

9 

4 

g 

5 

8 

6 

8 

7 

8 

8 

8 
g 

9 

10 

. 

8 

8 
8 

11 

12 

13 

8 
8 
8 

8 
8 

14 

15 

16 

17 

18 

7.G 

f 

19 

20 

21 

22 

23 

24 

25 

z 

26 

27 

28 

29 

30 

31 

Note.— Daily  discharge  determined  from  a  well-defined  rating  carve.  Discharge  Mar.  1  to  19  estimated 
at  8  second-feet;  June  8  to  14, 400  second-feel.  Discharge  for  days  for  which  gage  heights  are  missing  inter- 
polated by  comparison  with  records  at  other  stations  and  fk-om  cUmatologlo  data. 

Monthly  discharge  of  North  Fork  of  Frying  Pan  Creek  near  Nome,  Colo.,  for  1911. 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean. 


Runrofl 
(total  in 
acre-feet). 


Accu- 
racy. 


January 

February. . . 

March 

April 

liay 

June 

July 

August 

September.. 
October.... 
November. . 
December.. 


12 

155 

318 

766 

205 

34 

22 

55 

26 

9 


16 

61 

113 

34 

13 

7 

13 

J 

7 


a  5.0 

•  7.6 
8.58 
45.4 

211 

308 
81.7 
21.9 
11.1 
27.6 
14.8 
7.7 


807 
422 

628 
2,700 
13,000 
18,300 
5,020 
1,350 

660 
1,700 

881 

473 


The  year. 


765 


62.5 


45,300 


I  Estimated. 
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SURFACE  WATER  SUPPLY,  1911,  PART  IX. 


CRYSTAL  &ZVSR  AT  MARBLE,  COLO. 

Location. — Neax  the  electric  railway  bridge  of  the  Colorado  Yule  Marble  Co.,  in  sec. 
26,  T.  11  S.,  R.  88  W.,  half  a  mile  west  of  Marble.  Nearest  tributary,  Carbonate 
Creek,  enters  at  Marble. 

Becords  available. — November  1,  1910,  to  December  81, 1911. 

Drainage  area. — 77  square  miles  (measured  from  Forest  atlas). 

QB^e. — ^A  vertical  hook  gage  graduated  to  hundredths  of  a  foot. 

Channel. — ^Apparently  i)ermanent. 

Discharge  measurementB. — ^Made  by  wading  during  1911. 

Winter  flow. — Gage  heights  at  this  station  little,  if  any,  affected  by  ice. 

Diversions. — There  are  no  court  decrees  for  diversions  above  the  station  but  for  114 
second-feet  below  Marble. 

Accuracy. — ^As  the  station  has  not  yet  been  completely  rated  estimates  of  discharge 
can  not  be  made. 

Cooperation. — ^The  field  data  are  furnished  through  the«courtesy  of  the  Colorado- 
Yule  Marble  Co. 

Discharge  irveaswrements  of  Crystal  River  at  Marble,  Colo,,  in  1911, 


Date. 

Hydrographer. 

OaM 
height. 

cbaife. 

Jan.     6 

■RnnwJl  ftfld  Wimniw , .  ,  r . , 

1.M 
2.01 
l.M 
2.« 

^t-. 

Mar.  21 

Knouse  and  Lyon 

S6.0 

27 

do ' 

29.0 

Apr.    1 

H  V  Kp^i«e 

M.2 

Daily  gage  height,  in  feet,  of  Crystal  River  at  Marble,  Colo.  ^  for  1911. 
[H.  V.  Knouae,  obseryer.] 


Day. 


Jan.      Feb. 


Mar. 


Apr.     May.    June.    July.     Aug.     Sept.     Oct     Nov.    Dee. 


1. 
2. 
8. 

4. 
5. 

e. 

7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
26. 

96. 
27. 
28. 
29, 
30. 
31. 


1.92 
1.88 
1.93 
1.93 
1.92 

1.92 
1.92 
1.91 
1.96 
1.92 

1.86 
1.94 
1.97 
1.94 
1.94 

2.00 
1.95 
1.95 
1.94 
1.92 

1.98 
1.91 
1.98 
1.94 
1.96 

l.M 
l.M 
1.93 
1.98 
1.96 
1.98 


1.97 
1.97 
1.94 
1.92 
1.89 

1.90 
1.90 
1.87 
1.86 
1.84 

1.88 
1.87 
1.92 
1.86 
1.88 

1.90 
1.89 
1.85 
1.90 
1.84 

1.82 
1.80 
2.01 
1.86 
1.86 

1.86 
1.86 
1.84 


1.84 
1.84 
1.84 
1.84 
1.91 

1.90 
1.86 
1.85 
1.92 
1.97 

1.98 
1.90 
1.90 
1.84 
1.89 

l.M 
1.96 
l.M 
1.89 
2.00 

1.99 
2.04 
2.04 
2.06 
2.M 

1.91 
l.M 
1.96 
2.00 
2.06 
2.16 


2.25 
2.28 
2.34 
2.41 
2.31 

2.26 
2.26 
2.20 
2.21 
2.21 

2.19 
2.16 
2.14 
2.10 
2.12 

2.M 
2.18 
2.22 
2.29 
2.46 

2.55 
2.60 
2.68 
2.69 
2.67 

2.80 
2.M 
2.96 
3.01 
2.82 


2.72 


2.78 
3.12 

3.36 
8.50 
3.70 
3.72 
3.74 

3.39 
3.31 
3.40 
3.39 
8.50 

3.55 
3.75 
8.90 
3.90 
3.70 

3.45 
3.36 
8.74 
4.02 
4.08 

4.13 
4.03 
4.02 
4.26 
4.42 
4.55 


4.60 
4.70 
4.86 
4.92 
5.24 

5.34 
5.40 
5.44 
6.52 
5.27 

5.51 
5.53 
5.66 
5.51 
5.52 

5.42 
5.M 
5.26 
5.38 
5.34 

5.84 
5.45 
5.35 
5.25 
5.00 

4.85 
4.85 
4.88 
4.90 
4.40 


4.42 
4.65 
5.22 
5.18 
4.92 

5.28 
4.78 
4.66 
4.39 
4.37 

4.76 
4.10 
4.12 
8.96 
4.07 

4.05 
4.00 
8.98 
3.74 
3.65 

8.81 
4.50 
3.80 
8.90 
8.77 

8.68 
8.58 
8.48 
8.40 
8.37 
8.31 


8.10 
3.12 
8.11 
8.15 
8.18 

3.07 
2.96 
3.M 
3.06 
8.21 

3.12 
2.98 
2.96 
2.88 
2.89 

2.85 
2.88 
2.82 
2,78 
2.82 

2.M 
2.82 
2.86 
2.80 
2.72 

2.67 
2.50 
2.56 
2.54 
2.52 
2.53 


2.50 
2.53 
2.52 
2.47 


2.59 
2.54 

2.55 
2.39 
2.58 
2.56 
2.54 

2.44 
2.41 
2.38 
2.34 
2.45 

2.40 
2.44 
2.39 
2.43 
2.44 

2.56 
2.67 
2.86 
2.75 
3.82 


8.88 
8.42 
8.24 
3.01 
5.01 

4.02 
3.57 
8.52 
8.30 
3.12 

3.00 
2.90 
2.80 
2.76 
2.66 

2.66 
2.62 
2.59 
2.54 
2.48 

2.48 


2.50 
2.46 
2.41 

2.40 
2.44 
2.42 
2.43 
2.89 
2.35 


2.38 
2.34 
2.32 
2.31 
2.33 

2.31 
2.30 
2.30 
2.28 
2.32 

2.22 
2.20 
2.33 
2.32 
2.27 

2. 26 
2.24 
2.22 
2.34 
2.26 

Z21 
2.22 
2.30 
2.20 
2.19 

2.20 
2.20 
2.07 
2.10 
2.16 


2.16 
2.14 
2.06 
2.14 
2.U 

2.11 
2.10 
2.11 
2.  OS 
2.08 

%m 

2.06 
2.07 
2.01 
2.08 

2.06 
2.01 
2.06 
^01 
2.03 

2.00 
8.02 
2.04 
1.98 
1.96 

3.00 
l.M 
2.00 
1.98 
1.96 
1.87 


Note.— Oage  heights  durfaig  January,  February,  November,  and  December  very  aU^tly  affected  by  ice» 
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Daily  discharge,  in  mooni^eetp  of  Crystal  River  at  Marble,  Colo.  ^  for  1911. 


Day. 

Jan. 

F«b. 

Mar. 

Apr. 

May 

Jam. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

29 
27 
80 
80 
39 

39 
29 
29 
81 
29 

26 
80 
82 
80 
80 

84 

81 
81 
80 
29 

80 
29 
83 
80 
82 

80 
80 
80 
83 
83 
83 

83 
82 
80 
29 
28 

28 
28 
26 
26 
26 

27 
26 
29 
26 

27 

28 
28 
26 
28 
26 

24 
23 
36 
26 
26 

26 
26 
26 

25 

26 
29 

28 
26 
26 
29 
82 

83 
28 
28* 
26 
28 

80 
82 
80 
28 
34 

83 
38 
88 
40 
88 

29 
80 
32 
84 
42 
61 

61 
06 
78 
84 
68 

02 
02 
66 

66 
66 

64 

61 
48 
44 

46 

88 
63 
67 
66 
90 

109 

lis 

132 
184 
131 

186 
190 
106 
206 
161 

140 
122 
122 
162 
289 

824 

880 
476 
486 
496 

886 
804 

840 
886 

880 

402 
600 
676 
676 
476 

860 
824 
4M 
636 
660 

696 
642 
686 
771 
807 
946 

976 
1.040 
1.130 
1.170 
1,360 

1,430 
1,460 
1,490 
1,640 
1,880 

1,640 
1,660 
1,630 
1,640 
1,540 

1,480 
1,240 
1,370 
1.460 
1,430 

1,760 
1,600 
1,430 
1.370 
1,230 

1,130 
1,130 
1,140 
1,160 
801 

867 
1,000 
1,360 
1.330 
1,170 

1,300 

1.060 

1,010 

849 

887 

^s 

601 
606 
664 

662 
626 
616 
495 
460 

630 
916 
626 
675 
610 

466 

416 
872 
840 
828 
304 

232 
239 
236 
248 
258 

224 
105 
216 
221 
268 

239 
200 
195 
175 
178 

108 
175 
161 
152 
161 

190 
161 
170 
156 
140 

181 
116 
111 
107 
104 
105 

100 
106 
104 
95 
90 

108 
107 
112 
116 
107 

109 
80 
114 
111 
107 

80 
84 
79 
73 
91 

83 

89 
80 
87 
80 

111 
131 
170 

n6 

635 

666 

848 

279 

206 

1,220 

636 
412 
889 
800 
239 

205 
180 
156 
148 
129 

129 
122 
116 
107 
96 

96 
96 
100 
93 
84 

83 

80 
86 
87 
80 
74 

79 
73 
70 
68 
70 

68 
67 
67 
65 
70 

67 
66 

72 
70 
63 

62 
60 
57 
60 
62 

66 

57 
66 

65 
64 

66 
55 

41 
44 

51 

51 

2 

48 

8 

40 

4 

48 

5 

46 

6 

46 

7 

44 

8 

46 

9 

43 

10 

42 

11 

48 

12 

40 

13 

41 

14 

85 

IS 

42 

16 

40 

17 

87 

18 

40 

19 

87 

20 

87 

21 

84 

22 

86 

23 

88 

24 

28 

26 

83 

26 

84 

27 

80 

28 

84 

29 

83 

30 

33 

31 

26 

KoTB.—DaOy  disehsrge  determined  from  a  weH-deflned  rating  curve.    Discbarge  interpolated  for 
wlien  gage  was  not  nad. 

Monthly  discharge  of  Crystal  River  at  Marble,  Colo.,  for  1911. 


daya 


Honth. 


Discharge  in  second-fDet. 


Ifinimum. 


Hean. 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


January 

February 

March 

AprU 

June 

July 

August 

September 

October 

November. 

mber 

The  year, 


34 

35 

51 

208 

946 

1,750 

1,390 

268 

535 

1,220 

79 

51 


26 
23 
26 
38 
122 
891 
804 
104 
73 
74 
41 
26 


80.3 
27.3 
31.3 
90.9 

458 
1,350 

732 

182 

117 

224 
61.3 
38.8 


1,860 

1,520 

1,920 

5,410 

28,200 

80,300 

45,000 

11,200 

6,960 

13,800 

3,650 

2,390 


B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 


1,750 


279 


203,000 


ELK  RIYEB  BASIN. 
WZ8T  sue  OBXXK  HEAR  VBW  CABTLE.  OOLO. 

I«ocation. — ^At  the  West  Elk  ranger  etation  on  the  Bouthem  edge  of  White  River 
National  Forest,  in  sec.  29,  T.  4  S.,  R.  91  W.,  11  miles  northwest  of  New  Castle. 
Nearest  tributary,  Cherry  Creek,  enters  a  short  distance  above. 

HecordB  available. — January  20, 1911,  to  June  29, 1911,  when  it  was  discontinued. 
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SURFACE  WATER  SUPPLY,  1911,  PAKT  IX. 


Drainage  area. — 28  square  miles  (measured  from  Hayden's  atlas). 

Oage. — Vertical  staff. 

Channel. — ^Apparently  permanent. 

Discharge  meaaurementB. — ^Made  by  wading. 

Winter  flow.— Effect  of  ice  at  this  station  is  probably  not  severe. 

Divernons.— So  far  as  known  there  are  no  diversionB  above  the  station  but  there  are 

court  decrees  for  24  second-feet  diversion  below. 
Accuracy. — ^As  the  station  has  not  been  completely  rated  no  estimates  of  discharge 

can  be  made. 
Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

Discharge  measurements  of  West  Elk  Creek  near  New  Castle,  Colo.,  in  1911. 


Date. 

Hydrographer. 

Ga£e 

diarp. 

Jan.  ao 

n.u.Wimm^ 

Fut. 
1.00 
LOS 

0.9 

Feb.  23 

do 

1.2 

]>eo.  19a 

H.  P.  Waha.. 

LO 

o  loe  oonditioos.    Discharge  estimated. 

Daily  gage  height,  in  feet,  of  West  Elk  Creek  near  New  Castle,  Colo.,  for  1911. 
[Ray  L.  AUeo,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Day. 

Jan. 

teb. 

-■ 

Apr. 

May. 

June. 

1 

1.01 
1.00 
1.08 
1.00 
1.06 

1.00 
1.03 
1.00 
1.02 
1.03 

1.00 
1.00 
1.00 
1.00 
1.02 

1.03 
1.00 
1.02 
1.02 
1.01 

1.06 

"i.i?" 

1.10 
1.15 

1.20 
1.06 
1.01 
1.10 
1.16 

"i.is* 

1.20 
1.18 
1.16 

1.15 
1.12 
1.10 
1.15 
1.18 

1.16 
1.10 
1.12 
1.15 
1.10 

1.28 
1.30 
1.26 
1.25 
1.42 

1.40 
1.48 
1.60 
1.55 
1.48 

1.98 
1.50 
1.40 
1.42 
1.32 

0.98 
1.00 
.95 
.95 
.92 

.96 
.95 
1.00 
.92 
.92 

.96 
.95 

"".'98 
.95 

W. . . . 

0.98 
1.00 
.96 
.98 
1.00 

1.00 
.98 
1.06 
1.02 
.98 

1.00 
1.02 
1.06 

1.06 
1.01 
1.00 
1.10 
1.15 

1.18 
1.18 
1.15 
1.18 
1.06 

1.00 
1.06 
.96 
1.10 
1.21 
1.20 

1.16 
1.25 
1  20 
1.18 
.1.15 

"i.'» 

1.26 
1.15 
1.25 

1.25 
1.27 
1.30 
1.20 
1.25 

L» 
1.25 
1.18 
1.20 
1.17 

1.15 
1.10 
1.06 
1.05 
1.00 

1.00 
1.00 
1.00 
1.01 
l.OO 
1.O0 

.96 

2    . 

17 

.96 

3 

18. . . . 

4     ... 

19.... 

6 

20.... 

21.... 
22.... 
23.... 
24.... 
26... 

1.00 

.96 
.96 
.96 
.86 

SO 

e 

.98 

7..  .. 

8 

0 

10 

11. 

26.... 
27.... 
28.... 
?9.... 

.97 
.96 
.92 

13 

.93 

13 

.92 

14 

.90 

15...   . 

30.... 
81.... 

1.06 
1.00 

Note.— Gage  heights  Jan.  20  to  Mar.  25  affected  by  ice. 

MIDDLE  ILK  CBXXX  HXA&  VXW  CABTLB,  OOLO. 

Location.— Opposite  the  mouth  of  West  Elk  Creek,  in  sec.  22,  T.  5  S.,  R.  91  W.,  10 

miles  above  the  entrance  of  East  Elk  Creek,  a  stream  so  small  that  it  carries  very 

little  water  except  possibly  during  the  spring. 
Becorda  available.— January  19,  1911,  to  December  31,  1911. 
Drainage  area.— 122  square  miles,  including  the  area  drained  by  West  Elk  Creek 

(measured  from  Forest  atlas). 
Gktge. — Vertical  staff.    The  gage  was  originally  placed  300  yards  Luther  downstream, 

but  was  moved  to  its  present  position  September  23,  1911;  relation  between  the 

datums  of  the  two  gages  not  determined. 
ChaxmeL — Somewhat  shifting. 
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Difleharge  zneasurementB. — ^Made  from  a  near-by  bridge  during  high  water,  and 

by  wading  below  the  mouth  of  West  Elk  Creek  at  ordinary  stages. 
Winter  flow. — Gage  heights  at  this  station  during  the  winter  months  little  affected 

by  ice. 
Diversions. — ^There  are  court  decrees  for  the  diverrion  of  42  second-feet  above  the 

station  and  35  second-leet  from  Jthe  main  stream  below. 
Accuracy. — ^The  channel  at  the  original  site  was  so  unstable  that  the  discharge  could 

not  be  computed.    The  rating  for  the  present  site  has  not  been  completed. 
Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

Diacharge  meaaurements  of  Middle  Elk  Creek  near  New  Castle ^  Colo.,  in  1911. 


Dste. 

Hydrograpber. 

Oan 
h«l^t. 

charge. 

Date. 

Hydrographer. 

Gage 

Dia- 
charge. 

Jan.    19 
Feb.  23 
liar.  81 

JUZM      7 

O.  M.  Wimmor 

do 

do 

do 

Feet. 

0.20 
.35 
.30 

1.82 

aee.'ft, 

14.6 

14.3 

16.6 

344 

July  17 
SepL22 

Deo.  190 

0.  IC.  Wlrnxner 

do 

do 

H.  B.  Waha...     , 

Fert. 
0.16 

-  .34 
1.58 
1.10 

22.2 

67.2 
21.2 

•  Diaebarga  meaaarements  takaa  at  the  new  atatlon  eatabUahed  300  yarda  upstream  from  the  original 
Btatloa. 

Daily  gage  height,  in  feet,  of  Middle  Elk  Creek  near  New  Castle,  Colo.,  for  1911. 
[Ray  L.  Allan,  observer.) 


Day. 

Jan. 

Feb. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.73 

-0.22 

1.38 

2 

3 

■  * 

4 

1.40 

1.20 

5 

0.51 

6 

1.58 

7  

1.82 

' 

8 

0.35 

0.40 

9     

10 

1.30 

11 

.35 

2.47 

12 

.45 

.24 

-0.14 

13 

.85 

14     

-  .19 

15 

.42 

1.22 

l(j        

1.35 

17 

2.75 

.10 

18      

.35 

.30 

19  .., 

0.20 

1.10 

20      

1.10 

1.35 

1.10 

21     

22 

-  .34 

23        

.35 

24  

.17 

.70 

2.00 

.16 

2S      

.25 

.32 

-  .24 

1.20 

26 

.45 

27 

28 

.34 

.01 

1.40 

29                   

1.45 

1.22 

30 

31              ... 

.45 

.30 

-  .04 

Note.— Gage  heights  Jan.  1  to  Sept.  22  read  on  the 
on  a  gage  established  800  yaida  upstream  from  the 


original  gage:  gace  heights  Sept.  23  to  Dec.  31  read 
~'~     gage  and  referred  to  a  new  datum. 
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SUBFACE  WATEB  SUPPLY,  1911,  PAET  IX. 


XA8T  BLK  OBXXX  HXA&  HEW  OABTLB,  COIX>. 

Location. — ^At  the  highway  bridge  on  line  between  Bees.  24  and  25,  T.  5  S.,  R.  91 W., 
2}  miles  northwest  of  New  Castle,  Colo.  No  tributaries  between  the  station  and 
the  mouth. 

Becords  available.— January  19, 1911,  to  December  31, 1911. 

Drainage  area. — 60  square  miles  (measured  from  Forest  atlas). 

Gage. — Vertical  staff. 

Channel. — Practically  permanent. 

Discharge  measorementB. — ^Made  from  the  bridge  during  high  water  and  by  wad- 
ing during  ordinary  stages. 

Winter  flow.— Little  backwater  from  ice  at  this  station  during  the  winter. 

Divendons.— There  are  court  decrees  for  diversion  of  43  second-feet  from  East  Elk 
Creek,  chiefly  above  the  station. 

Accuracy. — Estimates  of  dischaige  which  have  been  made  only  for  the  days  for  which 
gage  heights  are  available  should  be  reliable. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

Discharge  measureTnenU  of  East  Elk  Creek  near  New  Castle,  Colo.,  in  1911, 


Date. 

Hydrographer. 

he^l;. 

Dia. 

Date. 

Hydrographer. 

he^t. 

Die- 
<*arBf. 

Jan.    19 
Fob.  23 
Mar.  31 
June    7 

O.M.  Wlmmer 

do 

do 

do 

Feet. 

O.CO 
.75 
.70 

2.70 

12.9 
12.9 
366 

July  17 
Sept  33 
Oct.     6 
Dec.  19 

O.M.  Wlmmer 

do..... 

do 

H.  B.  Waha 

Feet. 

0.90 

.15 

1.10 

.70 

^'^ll 
3.4 

36.3 
1L5 

Daily  gage  height,  infest,  of  East  Elk  Creek  near  New  Castle,  Colo.,  for  1911. 
(Ray  L.  Allen,  obeerrer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1    

2.30 

0.40 

0.96 

2 

8 

4 

1.05 

CTO 

6 

1.50 

6 

1.10 

7 

2.70 

8 

0.65 

0.86 

9 

10 

.85 

11 

0.60 

1.80 

12 

.75 

.40 

6.00 

.95 

13 

.62 

14 

.00 

15 

.68 

.80 

16 

2.70 

17 

1.80 

.90 

..!.... 



18 

.40 

.66 

19 

0.60 

.70 

20 

2.40 

.80 

21 

22 

.33 
.15 

23 

.76 
.75 

.75 

24  ..  . 

1.10 

2.10 

.92 

25 

.68 

.59 

.45 

.75 

26 

1.90 

27 ' 

28 

.eo 

.88 

.96 

29 ' 

1.38 

.36 

.78 

30 1 

31 1      -fi7 

.70 

.70 
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DaUy  dUeharffe,  in  second-feet,  of  East  Elk  Creek  near  New  Castle,  Colo,,  for  1911, 


D»y. 

Jan. 

Feb. 

Ksr. 

Apr. 

May. 

Jnne. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

345 

6.0 

29 

2 

3 

4 

34 

12 

5 

79 

6 

8.8 

7 

365 

8 

10 

20 

9 

10 

20 

11 

9.0 

130 

M 

14 

6.0 

2.0 

36 

13 

10 

14 

2.0 

15 

11 

17 

16 

366 

17 

130 

23 

18 

6.0 

10 

19 

9.0 

12 

ao 

275 

17 

21 

22 

5.2 
3.5 

23 

14 
14 

1* 

24 

38 

195 

24 

25 

11 

9.0 

6.5 

14 

26 

150 

27 

28 

9.0 

22 

39 

29 

64 

6.5 

16 

80 

81 

11 

12 

12 

DIVIDE    CREEK    BASIN. 
WZ8T  DIVIDX  CBXIK  AT  BZAAD'8  BAVCH,  BXAB  BAVBV,  COLO. 

Location.— At  Beard's  ranch,  about  eec.  31,  T.  7  S.,  R.  91  V^.,  about  4  miles  south  of 
Raven,  Colo. 

Becoxds  available.— July  27,  1909,  to  September  20,  1909,  at  a  point  1  mile  above 
the  present  site;  April  28,  1910,  to  August  31,  1911. 

I>rainage  area. — 82  square  miles  (measured  from  Hayden's  atlas). 

Oa^e. — Vertical  staff. 

ChaoneL — Fairly  permanent. 

Discharge  measurexnente. — Made  from  footbridge  during  high  water  and  by  wad- 
ing during  ordinary  stages. 

Winter  flow. — Ice  causes  little  backwater  except  for  a  few  days. 

Divenioiui. — ^The  only  water  diverted  above  the  station  is  taken  out  by  the  Highline 
canal  \\  miles  above. 

Ac^curacy. — Conditions  were  favorable  for  good  results,  and  the  estimates  should  be 
reliable. 

Discharge  measurements  of  West  Divide  Creek  at  Beard's  ranch,  near  Raven,  Colo.,  in  1911, 


Date. 


Hydrogrepber. 


Oan 
height. 


Dis- 
charge. 


Hay    6 

June  13 


J.  B.  Stewart.... 
W.  B.  Freeman. 


Feet. 
2.50 
1.38 


8ec.-fi, 
185 
39.3 
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SUBFAGE  WATEB  SUPPLY,  19U,  PABT  IX. 


Daily  gage  height^  in  feei^  of  West  Divide  Creek  at  BearcTs  ranch,  near  Raven,  Colo. ,  for  191 1 . 

[J.  W.  Beard,  observer.] 


Day. 

Jan. 

Feb. 

Kar. 

Apr. 

May. 

June. 

July. 

Aug. 

1 

0.76 

:?! 

.76 

.76 

.76 
.76 
.76 
.76 
.75 

.85 
.88 
.90 
.95 
.88 

.82 
.82 
.82 
.82 
.82 

.82 
.82 
.85 
.85 
.85 

.92 
.96 

.gs 

1.05 
1.12 
1.12 

1.00 

1.02 

.96 

.96 

.96 

.92 
.88 
.88 

.82 

.78 

.72 
.72 
.72 
.72 
.72 

.78 
.78 
.78 
.78 
.72 

.72 
.72 
.72 

.78 
.78 

.78 
.78 
.78 

0.81 
.82 
.78 
.79 
.82 

.85 

.02 

.97 

1.15 

1.15 

1.06 
1.05 
.92 
1.00 
1.02 

.98 
.90 
.95 
.96 
.92 

.90 
.92 
.96 
1.06 
1.12 

1.02 
1.10 
1.05 
1.00 
1.15 
1.12 

1.28 
1.32 
1.35 
1.48 
1.32 

1.20 
1.22 
1.30 
1.30 
1.20 

1.28 
1.24 
1.15 
1.20 
1.22 

1.22 
1.32 
1.30 
1.40 
1.45 

1.56 
1.76 
1.82 
1.82 
1.78 

1.70 
1.75 
1.02 
2.05 
1.82 

1.65 
1.65 
1.72 
2.00 
2.35 

2.65 
2.75 
3.20 
3.30 
3.10 

2.40 
2.30 
2.50 
2.60 
2.55 

2.55 
2.  CO 
2.50 
2.40 
2.10 

1.96 
2.00 
2.10 
2.30 
2.20 

2.25 
2.05 
1.98 
2.10 
2.20 
2.00 

2.10 
2.05 
L88 
2.00 
1.88 

1.85 
1.85 
1.72 
1.65 
1.58 

1.40 
1.42 
1.42 
1.42 
1.48 

1.42 
1.38 
1.38 
1.5G 
1.44 

1.60 
1.45 
1.34 
1.26 
L22 

1.18 

1.10 

1.02 

.88 

.83 

a84 

.96 

1.05 

1.10 

.96 

.91 
1.12 
.96 
.97 
.95 

.95 
.96 
.94 
.94 
.86 

.88 
.88 
.88 
.85 
1.02 

.80 

1.20 

1.06 

.95 

.88 

.91 
.90 
.81 
.78 
.79 
.74 

0.70 

2 

.68 

3 

.64 

4 

.60 

6 

.60 

6 

.60 

7 

.55 

8 

.51 

9 

.48 

10 

.54 

11 

.72 

12 

.68 

13 

.71 

14 

.68 

16 

.61 

16 

.56 

17 

.55 

18 

.53 

19 

.52 

20 

.48 

21 

.56 

22 

.60 

23 

.60 

24 

.72 

25 

.64 

26 

.54 

27 

.50 

28 

.46 

29 

.42 

30 

.36 

31 

.28 

Note.— Gage  heights  Jan.  26  to  Feb.  6  affected  by  ioe. 

DaUy  dxKharge,  in  second-feei,  of  West  Divide  Creek  at  Beard*9  ranch,  near  Raven,  Colo., 

for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jnne. 

July, 

Aufj. 

1        

7.5 
7.5 
7.6 
7.5 
7.5 

7.6 
7.5 
7.6 
7.5 
7.5 

10 
11 
12 
14 
11 

0.6 
9.6 
9.6 
9.6 
9.6 

9.6 
9.6 

10 

10 

10 

10 
10 
10 
10 

10 
10 

S 

u 
11 
11 

11 
11 
11 

9.6 
8.4 

6.6 
6.6 
6.6 
6.6 
6.6 

8.4 
8.4 
8.4 
8.4 
6.6 

6.6 
6.6 
6.6 
8.4 
8.4 

8.4 
8.4 
8.4 

9.3 
9.6 
8.4 

8.7 
9.6 

10 
18 
15 
24 
94 

18 
18 
13 
16 
17 

15 
12 
14 
14 

13 

12 
13 
15 
90 
22 

17 
21 
18 
16 
24 
22 

32 
85 
87 
48 
86 

82 

27 
88 
S3 

26 

32 
29 
94 
26 
37 

27 
35 
88 
41 
46 

66 

77 
86 
86 
81 

71 
77 
99 
118 
86 

66 
66 
73 
110 
163 

306 

322 

310 
830 

290 

170 
155 
185 
200 

199 

192 
200 
185 
170 
125 

107 
110 
125 
156 
140 

148 
118 
107 
125 
140 
110 

126 
118 

03 
110 

08 

90 
90 
73 
66 
68 

41 
43 
43 
43 
48 

43 
39 
39 
66 
45 

60 
46 
86 
30 
27 

35 
31 
17 
11 
10 

10 
15 
18 
31 
15 

14 
33 
14 
15 
14 

14 
14 
14 
14 
U 

U 
11 
11 
10 
17 

9 
36 
18 
14 
11 

12 

12 
9.3 
8.4 
8.7 
7.3 

6.0 

2 

5.6 

3       

4.8 

4 

4.0 

6 

4.0 

6 

4.0 

7 

8.5 

8 

3.1 

9 

2.8 

10 

3.4 

11 

6.6 

12 

5.6 

13 

&3 

14 

6.6 

16 

4.4 

16 

3.8 

17 

3.5 

18 

3.2 

19 

3.3 

20 

18 

21 

3.6 

22         

10 

23 

6.8 

24        

6.6 

25 

4.8 

26 

3.4 

27       

3.0 

28 

2.6 

29       

2.2 

30 

1.6 

31      ; 

.9 

Note.— Dally  discharge  determined  from  a  weU-deflned  rating  curve.    DIscfaaige  Jan.  36  to  Feb.  6 
interpolated. 


Digitized  by 


Google 


DIVIDE  CBEEK  BASIN.  159 

Monthiy  discharge  of  West  Divide  Creek  at  BeanTs^ranck,  near  Raven,  Colo.,  for  1911. 


Honth. 


Discharge  in  seoond-feet. 


If^ylm^-^m      "M'i-nitmim-        MOBXl. 


Run-ofl 
(total  in 
acre-feet). 


Aoca< 
racy. 


Janoarj... 
February.. 
March 

ST::::: 

June 

July 

Aofust..., 


14 

11 

24 
118 
330 
125 

26 
6.6 


7.5 
6.6 
8.4 

24 

66 

10 
7.2 
.9 


0.4 
8.6 
15.6 
40.8 
161 
54.6 
18.6 
4.02 


The  period. 


678 

478 

053 

2,960 

0,900 

8,250 

886 

247 


19,200 


WZ8T  DIVIDB  OBXSK  AT  BAVBIT.  COLO. 

IjocatioxL. — ^At  Ewer*8  ranch,  three-fourths  of  a  mile  north  of  Raven,  Colo.,  about-sec. 

13,  T.  7  S.,  R.  92  W.    Nearest  tributary,  Halls  Gulch,  enters  between  the  station 

and  Raven. 
Records  avaiLable.--July  27, 1909,  to  July  30,  1910,  at  Raven;  September  20,  1910, 

to  March  31, 1911,  at  present  site.    The  records  at  the  two  stations  are  practically 

comparable,  as  only  Halls  Gulch  intervenes. 
Drainage  area. — 101  square  miles  (measured  from  Hayden's  atlas). 
Oage. — ^Vertical  staff. 
ChanneL— Slightly  shifting. 
I>i8o]iarge  measurementB.— Made  from  bridge  during  high  water  and  by  wading 

during  ordinary  stages. 
Winter  flow. — Ice  causes  backwater  during  a  part  of  the  winter  period. 
I>iverBiona.— There  are  court  decrees  for  diversions  of  174  second-feet  from  West 

Divide  Creek  above  the  station,  and  for  114  second-feet  between  the  station  and 

the  mouth. 
Accuracy. — Data  insufficient  to  warrant  estimates  of  discharge. 

Daily  gage  height,  in  feet,  of  West  Divide  Creek  at  Raven,  Colo.,  for  1911. 
(James  Ewers,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Day. 

Jan. 

Feb. 

Mar. 

1 

1.35 
1.35 
1.35 
1.35 
1.40 

1.45 
1.45 
1.45 
1.45 
1.73 

2.00 
1.85 
1.75 
1.60 
155 

2.05 
1.00 
1.56 
1.50 
1.45 

1.45 
1.40 
1.45 
1.50 
1.56 

1.56 
1.50 
1.45 
1.45 
145 

1.60 
1.70 
1.60 
1.50 
1.70 

1.60 
1.80 
2  25 
2.35 
2.35 

1.80 
1.75 
1.70 
1.55 
1.50 

16 

1.60 
1.65 
1.50 
1.50 
1.50 

1.45 
1.45 
1.45 
1.50 
1.55 

1.56 
1.70 
1.00 
2.30 
2.65 
2.05 

1.45 
1.66 
1.55 
1.56 
1.55 

1.48 
1.55 
1.58 
1.70 
1.55 

1.60 
1.55 
1.50 

LOO 

2                      .... 

17 

1.70 

3     

18 

1.68 

4            

10 

lS 

5 

20 

1.56 

S 

21 

1.56 

7          

22 

1.76 

8 

23 

1.70 

9          

24.:: !..:. 

1.00 

10  

26 

1.85 

11     

26 

1.75 

12              

27 

1.70 

13     

28 

1.70 

14 

20 

1.68 

15 

30 

1.76 

31 

1.06 

Note.— Gage  heights  affected  by  ioe  Jan.  10  to  16  and  Jan.  27  to  Feb.  2. 
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SURFACE  WATEB  SUPPLY,  1911,  PAST  IX. 


GUNNISON   RIVER  BASIN. 
TATLOR  &ZVSR  AT  AUEOVT,  COLO. 

Ziocation.— At  highway  bridge  in  Almont  in  sec.  22,  T.  51  N.,  R.  1  E.,  New  Mexico 
principal  meridian,  100  yards  above  the  junction  of  Tayl(»-  and  East  rivers. 

Records  available  .--July  27,  1910,  to  December  31, 1911. 

Drainage  area. — 413  square  miles  (measuied  from  Forest  atlas). 

Qage.— Vertical  staff. 

ChaaneL—Practically  permanent. 

I>iflchazge  measurementB.— Made  from  highway  bridge. 

Winter  flow. — Ice  causes  backwater. 

Diveraiona.— There  are  no  court  decrees  for  diversions  from  Taylor  River,  but  from 
Willow  Creek,  which  enters  above,  there  are  decrees  for  12  second-feet  divenioii. 

Aocuracy. — Conditions  at  this  station  are  fttvcxable  for  accurate  results,  and  the 
records  should  be  reliable. 

Cooperation. — Field  data  are  furnished  by  the  United  States  Reclamation  Service. 


Diaeharge  meaguremenU 

of  Taylor  River  at  Almont,  Colo.,  in  1911, 

Date. 

Hydrographer. 

Oace 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Gaee 
height. 

Lis- 
chat]gB. 

Uar.  18 

O.X.Wiiiimer 

E.  H.  Swett 

Feet. 
1.70 
2.78 
3.50 

132 

744 
1,500 

Aug.  10 
Oct.   28 

E.H.  Swett. 

Ftei. 
2.32 
2.08 

See.-fl. 
393 

May  11 

do 

TA 

June  20a 

do  .. 

•  Surface  velocity  taken.    Coefficient  of  f  6  per  oent  used  to  reduce  velocity. 

Daily  gage  height,  in  feet,  and  discharge,  in  second-feet,  of  Taylor  River  at  Almont,  Cob., 

for  1910, 
[A.  D.  HoKee,  observer.] 


July. 

Aug. 

Sept. 

Oct 

Nov. 

Day. 

hel^t. 

Dis- 
charge. 

hel£\ 

Dis- 
charge. 

heigSt. 

Dis. 
charge. 

Qage 
height. 

Dis- 
charge. 

heJS^t 

Dis- 
charge. 

1 

2.06 
2.0 
1.96 
1.95 
2.06 

2.0 
2.0 
1.96 

L96 

L86 

1.86 
1.85 
1.86 
1.85 
1.85 
1.86 

258 
235 
215 
215 
268 

236 

235 

216 
196 
196 

196 
196 
236 
215 
196 

196 
196 
196 
196 
196 

196 
196 
195 
195 
178 

178 
178 
178 
178 
178 
178 

1.85 
1.8 
1.85 
2.05 
2.0 

1.96 
1.95 

1*9 

L85 
1.85 

178 
160 
178 
258 
236 

216 

215 
196 
196 
195 

196 
195 
195 
196 
196 

196 
196 
195 
196 
195 

185 
195 
196 
196 
196 

196 
178 
178 
160 
160 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.79 
1.76 
1.7S 

1.75 
1.76 
1.76 
1.76 
1.76 

1.75 
1.96 
1.9 
1.85 
1.8 

1.8 
1.75 
1.76 
1.76 
1.76 

1.76 
1.75 
1.76 
1.76 
1.76 
1.75 

160 
160 
160 
160 
160 

160 
160 
146 
145 
146 

145 
146 
145 
146 
145 

145 
216 
195 
178 
160 

160 
146 
146 
145 
145 

145 
145 
145 
145 
146 
145 

1.76 
1.75 
1.75 
1.75 
L7S 

1.75 
1.75 
1.76 
1.75 
1.75 

1.75 
1.7 
1.7 
1.7 
1.7 

1.65 

1.65 

1.66 

1.6 

1.6 

1.6 
1.7 
1.7 
1.7 
1.7 

1.7 

143 

2.... 

145 

3 

145 

4.. 

143 

6 

14S 

0 

145 

7 

1^ 

8 

14S 

9 

145 

10. . . . 

145 

11 

145 

12 

130 

13.. 

IdO 

14 

130 

15 

130 

16..  . 

115 

17 

]]5 

18 

115 

19.. 

100 

20 

lOO 

21 

100 

22..     .     . 

130 

23 

130 

24..   . 

130 

25 

130 

26 

130 

27 

1.9 
1.9 
1.95 
2.16 
2.06 

196 
195 
215 
305 
268 

130 

28.. 

130 

29 

30 

31 

IjO 
130 

' 

Note.— Daily  discharge  determined  from  a  well-defined  rating  curve.    Discharge  Nov.  27  to  3Q cstiQiataL, 
DaJlf  dJMbaii^  xpvJm)  aod  ^spersedM  that  published  in  Water-Sapply  Paper  280. 
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Daily  gage  height,  in  feet,  of  Taylor  River  at  Alnumt,  Colo.,  for  1911. 
[Angus  McClaiialtBii,  obesrver.] 


Day. 


JaxL 


Feb. 


Mar. 


Apr. 


Hay.    June. 


JuJy. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1. 
2. 
3. 
4. 
5. 

«. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
10. 
20. 

21. 
22. 
23. 
24. 
25. 

2B. 
27. 
28. 
20. 
30. 
81. 


1. 
1. 
1. 
1. 
1. 

1. 
1. 

1. 
1. 
1. 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.8 
1.8 
1.8 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


1.7 
1.7 
1.7 
1.7 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 


1.6 
1.6 
1.6 
1.6 
1.6 

1.6 

1.8 

1.86 

1.0 

2.0 

2.0 
2.0 
2.0 
1.0 
1.0 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 

i;o 

1.0 
2.0 


2.0 
2.0 
1.0 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.8 
1.8 
1.8 

1.8 
2.0 
2.1 
2.2 
2.2 

2.4 

2.4 
2.5 
2.6 
2.3 


2.3 
2.8 
2.3 
2.6 
2.8 

3.05 
3.15 
8.25 
3.4 
3.4 

2.0 
2.0 
2.05 
2.05 
3.0 

3.0 
3.0 
3.15 
3.4 
3.0 

3.0 
3.0 
3.0 
3.2 
3.3 

3.4 
3.4 
3.6 
3.4 
3.5 
3.5 


3.55 
3.8 
3.0 
3.0 
4.0 

3.0 
3.0 
3.0 
3.0 
3.0 

3.8 

3.76 

3.7 

3.7 

3.7 

3.5 
3.5 
3.5 
3.4 
3.4 

3.62 

3.5 

3.4 

3.4 

3.2 

3.2 

3.1 
3.1 
3.0 
3.1 


3.2 
3.2 
3.2 
3.15 
3.3 

3.4 
3.2 
3.2 
3.1 
3.05 

3.0 
2.0 
2.0 
2.8 
2.8 

2.1 
2.1 
2.1 
2.1 
2.0 

2.0 
2.0 
2.7 
2.6 
2.6 

^6 
2.5 
2.45 
2.4 
2.4 
2.4 


2.4 
2.4 
2.4 
2.4 
2.4 

2.3 
2.3 
2.3 
2.3 
2.3 

2.2 
2.2 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 
2.2 

2.2 

2.2 

2.15 

2.1 

2.1 

2.1 
2.1 
2.1 
2.1 
2.1 
2.1 


2.1 
2.1 
2.1 
2.1 
2.1 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.1 

2.1 

2.15 

2.2 

2.0 

2.0 

2.0 
2.0 
2.0 
2.0 
2.5 


3.0 
2.5 
2.3 
2.3 
3.0 

2.75 

2.65 

2.5 

2.5 

2.6 

2.5 
2.4 
2.3 
2.3 
2.3 

2.3 
2.3 
2.2 
2.2 
2.0 

2.0 
1.06 
1.06 
2.0 
2.05 

2.1 

2.1 

2.15 

2.2 

2.1 

2.1 


2.1 
2.1 
1.8 
1.8 
1.0 

1.8 
1.8 
1.8 
1.0 
2.05 

2.0 
1.85 
1.85 
1.85 
1.85 

1.85 
1.06 
1.06 
1.06 
1.05 

1.06 
1.06 
1.06 
1.05 
1.86 

1.06 
1.05 
1.85 
1.85 
1.85 


NOR.— Gage  beighta  distorted  by  ice  Nor.  10  and  U  and  Dec.  17  to  31. 

Daily  discharge,  in  second-feet,  of  Taylor  River  at  Almont,  Colo.,  for  1911. 


1.85 
1.85 
1.86 
1.85 
1.85 

1.85 
1.85 
1.85 
1.75 
1.8 

1.8 
1.86 
1.8 
1.8 
1.8 

1.8 

2.1 

1.05 

1.06 

1.06 

2.0 

2.1 

2.1 

2.15 

2.1 

2.1 

2.05 

2.1 

2.25 

2.3 

2.4 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

100 
100 
100 
100 
100 

100 
130 
130 
130 
130 

160 
160 
160 
160 
160 

160 
130 
130 
130 
130 

130 
130 
160 
160 
160 

105 
105 
105 
196 
105 
105 

130 
130 
130 
130 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 

100 
100 
100 
100 
100 

100 
160 
178 
105 
335 

385 
385 
385 

106 
105 

130 
130 
130 
130 
130 

130 
160 
160 
160 
160 

160 
160 
160 
105 
195 
335 

335 
335 
335 
195 
160 

160 
160 
160 
160 
160 

160 
130 
130 
130 
130 

130 
130 
160 
160 
100 

160 
235 
280 
330 
330 

450 
450 
520 
500 
WO 

890 
890 
390 
500 
760 

1,010 
1,120 
1220 
1,390 
1,390 

860 
860 
010 
910 
960 

960 

960 

1,130 

1,390 

960 

960 

960 

960 

1,170 

1,380 

1,390 
1  390 
1,690 
1,390 
1,500 
1,500 

1,560 
1,860 
1,990 
1,990 
2,120 

1,990 
1,990 
1,990 
1,990 
1,990 

1,860 
1  800 
1,740 
1,740 
1,740 

1,500 
1,500 
1,500 

1,390 

1,640 
1,500 
1,390 
1,390 
1,170 

1,170 
1,060 
1,060 
'960 
1,060 

1,170 
1,170 
1,170 
1,120 
i;280 

1,390 
1,170 
1,170 
1,060 

iloio 

960 
860 
860 
760 
760 

280 
280 
280 
280 
235 

385 

335 
670 
590 
50O 

590 
530 
486 

450 
450 
450 

450 
450 
450 
450 
450 

390 
390 
390 
890 
390 

830 
330 
670 
670 
670 

670 
670 
670 
670 
830 

830 
330 
305 
280 
280 

280 
280 
280 
280 
280 
280 

280 
280 
280 
280 
280 

235 

if 

235 
235 

235 
235 
235 
235 
235 

285 
235 
235 
235 
280 

280 
305 
830 
285 
235 

235 
235 
235 
235 
520 

960 
530 
390 
390 
060 

715 
630 
520 
520 
520 

530 
450 
390 
390 
390 

390 
390 
330 
330 
235 

335 
215 
215 
235 
258 

280 
280 
305 
330 
280 
280 

280 
280 
160 
160 
105 

160 
160 
160 
105 
190 

184 

178 
178 
178 
178 

178 
215 
215 
215 
215 

215 
215 
215 
215 
178 

215 
215 
178 
178 
178 

178 

2 

178 

2 

178 

4 

178 

5 

178 

6 -. 

178 

7 

178 

8 

178 

9 

146 

10 

11 

160 
160 

12 

178 

13 

160 

14 

160 

16 

160 

16 

160 

17 

18 

19 

20 

31 

23 

33 

34 

35 

30 

37 

38 

30 

30 

81 

NofKr-Dafly  dlBciharge  determined  from  a  weQ-deflned  rating  curve.    Discharge  Nov.  10  and  11  inter- 
'  '  '     Discharge  Dec.  17  to  31  estimated  at  160  second-feet. 
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Monthlif  dudiarge  of  Taylor  River  at  Almont,  Colo,,  for  1910-11. 


Dtacbarge  in  Beoand-teet. 


MftTlmnm.  Minlnnim.     Hem. 


Run-off 
(total  in 
acre-lMt). 


racy. 


Toij  27-^1.. 

August 

September.. 
October.... 
November.. 
Deoember.. 


mo. 


305 
258 
358 
216 
145 


105 
178 
Iff) 
145 
100 


234 

m 

IM 

154 

131 

•  115 


2,330 
12,500 
11,600 
0,470 
7,800 
7,070 


The  period. 


60,700 


Tannery.... 

Februaiy... 
Kerch...... 

ApsQ 

June 

July 

August 

September.. 
October.... 
November.. 
December.. 


1011. 


105 

130 

285 

600 

1,030 

2;  130 

1,300 

070 

530 

060 

280 

178 


100 
100 
100 
130 
300 
060 
236 
280 
235 
216 
100 
145 


146 
104 
161 
234 
1,060 
1,000 
727 
423 
361 
416 
106 
165 


8,030 
6,780 
0,000 
13,000 
64,000 
06,200 
44^700 
25,000 
16,600 
25,600 
11,700 
10,100 


The  year. 


2,120 


100 


467 


832,000 


a  Estimated. 
Nora.— Honthly  diaebarge  for  1010  supersedes  that  published  hi  Water-Supply  Paper  280. 

oujKAuioir  xrvxK  hxar  ovmrxBoir,  oolo. 

Location. — ^At  highway  bridge  2  miles  below  Gunnison.  Nearest  tributary,  Tomicht 
Greek,  enters  about  1  mile  below. 

Beoords  available.—November  27,  1910,  to  December  31, 1911. 

Drainage  area. — ^963  square  miles  (measured  from  Hayden's  atlas). 

Gktge.—Chain  gage. 

Ohaimel. — Somewhat  shifting. 

Discharge  zneasurementB.— Made  from  bridge  during  higjh  water  and  by  wadii^g 
at  ordinary  stages. 

Winter  flow. — Ice  causes  backwater  during  the  winter  months,  but  no  measurements 
have  been  made  to  determine  the  variation  in  amount. 

Diversiona.— There  are  court  decrees  for  diversions  of  250  second-feet  from  Gunnison 
River  between  this  station  and  the  forks  at  Almont,  and  divecnons  of  270  second- 
feet  from  intervening  tributaries. 

Accuracy. — Estimates  are  considered  only  fair. 

Cooperation.— Station  maintained  in  cooperation  with  the  State  engineer,  by  whom 
the  field  data  are  furnished. 

Diadiarge  measuremenU  of  Gunnison  River  near  Gunniionf  Coh,^  in  1911. 


Date. 

Hydrographer. 

he^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

he^t. 

DiB- 

Mar.  14 
June  17 
Aug.  24 

O.M.Whnmer 

do 

B.S.  Clayton 

0.40 
8.10 
1.00 

Oct.     8 
Nov.  22 
Deo.  13a 

B.S.  Clayton 

do 

H.B.  Hunger 

1.22 
.30 

041 
370 

2n 

aloeooQdltioos. 
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Daily  gaffe  height,  in  feet,  ofOxmniaon  River  near  Ckmnieon,  Colo.,  for  1911. 
[Mn.  C.  W.  CliiiMry,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

Juna. 

July. 

Aag. 

Sept 

Oct 

Not, 

Deo. 

1 

0.5 
.4 
.5 
.6 
.5 

.8 

.9 

1.2 

1.1 

L2 

1.1 
1.0 
.9 
.8 
1.0 

.9 
.9 
.8 
.9 
1.0 

1.1 

:l 

1.0 
1.1 

.9 
LO 
.9 
.8 
.7 
.9 

0.8 

i!o 

1.0 

0.9 

0.8 

lio 

1.0 
1.0 

l.*0 

""i'/i 

8.1 
8.3 
2.9 
2.8 
2.4 

3.2 
2.1 
%l 
3.2 
2.0 

2.0 
2.5 
2.8 
2.5 
2.9 

2.7 
2.5 
2.3 
2.3 
2.4 

2.2 
2.1 
2.1 
2.0 
2.0 

1.8 
1.7 
1.6 
1.6 
1.5 

1.6 
1.6 
1.8 
1.7 

0.7 
.7 
.7 
.6 

."8* 

.8 



0.7 
l!8 

1.9 
1.2 
1.2 
1.5 
2.2 

1.9 
1.6 
1.4 
1.8 
1.35 

1.2 
1.1 
1.0 

;85 

;96 

.8 

0.75 
.85 

6.6 
.66 

.5 
.65 
.75 

.8 

2 

8 

4 

5 

6 

7 

.85 

8 

.75 
.5 

9 

10 

.5 
.5 

11 

13 

.5 

13 

.5 

14 

.6 

15 

,4 

15 

.4 

17 

.4 

18 

,4 

19.... 

5 

ao 

•  6 

21 

.5 

22 

.5 

25 

16 

24 

.5 

25 

.5 

28 

.5 

27 

:;:::::: 

1.0 
.9 
.8 
.7 
.8 

.5 

28 

.5 

29 

.5 

30 

.5 

31 

.5 

Non.~Zca  effect  Jan.  1  to  Feb.  13  and  Deo.  2  to  31. 
DaHy  dieeharge,  in  eecond-feet,  ofOunnison  River  near  Qunnieon,  Colo.,  for  1911. 


Day. 

Feb. 

Mar. 

Apr. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nor. 

1 

570 
480 
400 
880 
400 

440 
480 
570 
265 

380 

400 
330 
266 
330 
400 

480 
570 
480 
400 
400 

40O 
480 
400 
330 
330 

400 
400 
400 
480 
480 
570 

480 
670 
670 
670 
670 

570 
480 
400 
400 
480 

480 
570 
480 
400 
830 

400 
570 
670 
570 
480 

480 
570 
570 
480 
400 

480 
400 

480 
480 
480 



3,820 
3  820 
3,820 

8,820 
4,170 
3480 
2,970 

2:6« 

2,320 
2,160 
2,160 
2,320 
2,000 

2,000 
2,800 
3,310 
2,800 
3,480 

3,140 
2,800 
2480 
d,480 
2,640 

2,320 
2,160 
2,160 
2,000 
2,000 

1,700 
1,660 
1,420 
1,420 
1,280 

1,420 
1,420 
1,700 
1,560 
1)200 

800 

700 
600 
50O 
400 

400 
400 
400 

330 

""480* 
480 

670 
570 
480 
400 
480 

400 
400 
400 
330 
330 

330 
265 
265 
265 
400 

400 
400 
400 
330 
400 

400 
40O 

380 
400 
400 

400 

400 
480 
480 
480 

480 
400 
400 
480 
1,700 

1,860 

900 

900 

1,280 

2,320 

1,850 
1,420 
1150 
1,020 
i;080 

900 

780 
670 
570 
870 

480 
480 
480 
480 
480 

870 
570 
480 
526 
400 

330 
265 

210 
570 
620 
480 

440 

2 

526 

8 

266 

4 

216 

5 

205 

6 

880 

7 

265 

8 

266 

9 

265 

10 

265 

11 

265 

12 

265 

13 

210 

14 

210 
265 

210 
265 
330 
400 
400 

400 
400 
330 
265 

880 

380 
400 

480 

210 

15 

210 

16 

310 

17 

210 

18 

210 

19 

310 

20 

265 

21   

830 

22 

265 

33 

205 

24 

266 

25   

205 

26 

265 

27 

265 

28 

330 

29 

380 

80 

380 

81 

Non.—Daily  dlaehana  determined  from  a  fidrly  well  dafined  rating  ourra.   Dlichaiga  InterpdlaUd 
Juna  18  to  21  and  July  35  to  81. 
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Monthly  dMiarge  ofOunnuon  River  near  Gunni8on,  Colo.,  for  1911. 


Honth. 


DiBcbarge  fai  woood-fflet. 


Iffc^Hiwnm     Iffaiim^m,       Mmii. 


Rim-off 
(txytelin 
acre4Mt). 


Aeca- 


February,  15  days. 

Hareh 

AprU 

Jime  17-80 

July 

August.  U days... 

fitoptomber 

Ootobtf 

Novsmber 

Deoembtf 


480 

570 
870 


310 
365 
380 


3,800 


400 


1,700 

2,830 

525 


310 
310 


334 
418 
505 

8,090 
1,850 
463 
433 
796 
278 
•  290 


9,910 
35,700 
80,000 
85,900 
114,000 
10,100 
25,700 
48,000 
16,500 
17,800 


The  period. 


385,000 


•  Estimated  from  actual  discharge  measurement. 

oumnsov  xivxk  at  &zvs&  po&tal,  oolo. 

Location. — About  300  feet  above  the  portal  of  the  Gunniaon  tunnel  of  the  United 
States  Reclamation  Service,  about  sec.  10,  T.  49  N.,  R.  7  W. ,  New  Mexico  principal 
meridian,  21  miles  northeast  of  Montrose .  Nearest  tributary,  Crystal  Creek,  enters 
about  4  miles  above. 

Becords  available.— April  7,  1905,  to  November  6,  1911.  September  18,  1903,  to 
December  17, 1905,  a  station  was  maintained  at  Cimarron,  about  12  miles  above. 
The  records  at  the  two  points  are  not  directly  comparable  as  Cimazron  River  and 
Crystal  Creek  enter  between. 

Drainage  area. — 4,140  square  miles  (measured  from  Land  Office  map). 

Gage. — Staff.  The  original  staff  gage,  which  was  bolted  to  the  cliff  on  the  right  bank 
of  the  river,  was  dislodged  by  driftwood  June  4, 1909;  prior  to  this  time  there  had 
been  no  change  in  location  or  datum.  From  June  5  to  19  an  old  high-water  gage, 
100  feet  upstream,  with  its  datum  10.08  feet  lower  than  that  of  the  original  gage, 
was  used,  and  readings  were  reduced  to  the  original  datum'.  August  9,  1909,  a 
new  staff  gage  was  installed  at  the  original  site  and  datum.  This  gage  was 
destroyed  November  20, 1909,  but  replaced  in  1910,  by  the  gage  at  present  in  use. 

Channel.— Slightly  shifting.  D6bris  from  the  Gunnison  tunnel  is  dumped  into  the 
river  below  the  station. 

Disoharge  measurements. — ^Made  from  car  and  cable  near  the  station. 

Winter  flow. — Ice  covers  the  river  and  records  are  discontinued  for  about  4  months 
each  year;  the  ice  attains  a  thickness  of  1  to  2  feet. 

Diyersions. — ^Between  this  station  and  that  near  Gunnison  there  are  court  decrees 
for  the  diversion  of  55  second-feet  from  the  Gunnison  and  580  second-feet  from  the 
intervening  tributaries.  Just  below  the  station  is  the  entrance  of  the  Gunnison 
tunnel  through  which  1,300  second-feet  will  be  diverted  into  Uncompahgre 
VaUey. 

▲oouraoy.— Although  the  channel  shifts  slightly,  sufficient  measurements  have  been 
obtained  to  make  the  estimates  reliable. 

Cooperation. — Station  is  maintained  in  cooperation  with  the  United  States  Reclama- 
tion Service,  by  which  the  field  data  are  furmshed. 

Discharge  metuuremenU  of  Gunnison  River  at  River  Portal^  Coh.,  in  1911. 


Date. 

Hydrographer. 

he^. 

Dis- 
charge. 

Date. 

Hydrographer. 

h^L. 

Db- 

Uar.  31 

Christiansen  and  SweU. 

Swett  and  Luney 

Moecr  and  Loney 

A.L.B.Mo9er... 

Ftet. 
6.06 
12.40 
12.30 

laoo 

0.00 

July  10 

39 

Aug.    3 

Sept.  9 

A.  L.  B.Hosw 

Feet. 
aos 

&40 
7.80 
6l40 

8.980 

May    9 

do 

7^18 

do 

do 

1,0«0 

^  10 

do 
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DaUy  gage  height,  infut,  o/Qufmiion  River  at  River  Portal,  Colo.,  for  1911. 
[U.  8.  ReoUmatioii  Sanrioa  «iigiiiMn,  otMerrvs.] 


iHy. 

liar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept 

Oct 

Nov. 

1 

7.3 
7.6 
7.6 
7.8 
7.5 

7.2 
7.0 
0.9 
7.0 
7.0 

0.8 
0.7 
6.6 
6.4 
6.4 

0.5 
6.8 
7.0 
7.2 

7.7 

8.0 
8.6 
8.8 
9.0 
8.8 

9.1 
9.6 
9.8 

lai 

0.5 

8.8 
8.6 
8.7 
9.3 

ia2 

11.0 
11.4 
11.8 
12.3 
12.5 

11.3 
10.6 

ia7 

10.7 
11.0 

10.9 
11.1 
11.4 
12.0 
11.3 

ia4 

10.0 

ia2 

10i8 
ILl 

11.6 
11.4 
11.3 
11.4 
11.4 
11.6 

12.0 
12.3 
12.3 
12.4 
12.7 

13.1 
13.1 
13.3 
13.6 
13.5 

13.0 
13.1 
13.1 
13.0 
12.7 

12.7 
12.2 
12.0 
12.1 
12.2 

12.2 
12.4 
12.0 
11.6 
11.1 

10.6 
10.3 
10.2 

ia2 
lao 

9.8 
10.5 
11.2 
11.4 
10.8 

11.2 
11.0 

ia4 

10.0 
9.6 

9.2 
9.0 
9.2 
9.6 
9.2 

9.0 
9.0 
9.0 
9.2 
9.3 

9.4 
0.4 
10.0 
9.4 

9.0 

9.0 
8.0 
8.6 
8.4 

8.3 
&2 

8.0 
7.8 
7.8 
7.6 

7.5 

7.4 
7.2 
7.2 
7.0 
7.2 

7.4 
7.4 
7.4 
7.4 
7.2 

7.0 
7.0 
7.0 
6.8 
6.8 

6.8 
7.2 
7.6 
7.6 
7.4 

7.2 
7.0 
6l0 
6l8 
6.8 
6.6 

6.6 
6.6 
6.6 
6.8 
6.6 

6.6 
6.4 
6.4 
6.3 
6.2 

6.3 
6.3 
6.4 
6.4 
6.5 

6.6 
0.4 
6.8 
6.3 
6.8 

0.4 
0.8 
6.4 
6.6 
6.4 

6.3 
6.5 
6.5 
6.6 
7.0 

8.5 
8.6 
8.1 
7.7 
7.8 

ia8 

9.6 
8.8 
8.5 
8.3 

8.0 
7.9 
7.8 
7.6 
7.5 

7.4 
7.2 
7.2 
7.1 
6.9 

0.6 
6.6 
6.8 
7.0 

6.9 

6.8 
7.0 
7.0 
7.0 
6.9 
6.0 

6.0 

2 

6.8 

3 

0.7 

4 

0.4 

5 

6.0 

6 

0.9 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

90 

21 

6l0 

22 

23 

21 

25 

26 

27 

28 

29 

80 .-. 

31 

DaUy  diicharge,  in  eecond-feet,  ofGunnieon  River  at  River  Portal,  Colo.,  for  1911. 


Day. 


Apr.       Hay.     Jane.     July.      Aug.      Sept      Oct      Nov, 


1. 
2. 
3. 
4. 
5. 

6. 
7.. 
8. 
9-. 
10.. 

11. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19. 
20. 

21.. 
22. 
23. 
24.. 
25. 

26.. 
27.. 
28.. 
29.. 
80.. 
81.. 


1,7» 
2,000 
2,000 
2,200 
1,900 

1,630 
1,470 
1,400 
1,470 
1,470 

1,320 
1,260 
1,180 
1,0«0 
1,040 

1,110 
1,320 
1,470 
1,630 
2,100 

2,420 
8,120 
8,380 
3,640 
8,380 

8,780 
4,480 
4,780 
5,240 
4,830 


8,380 
8,120 
8,260 
4,050 
5,390 

6,680 
7,360 
8,060 
8,940 
0,280 

7,190 
6,020 
6,180 
6,180 
6,680 

6,520 
6,850 
7,360 
8,410 
7,190 

5,700 
5,060 
5,390 
6,350 
6,850 

7,710 
7,860 
7,190 
7,860 
7,360 
7,710 


8,410 
8,940 
8,940 
0,110 
0,640 

10,300 
10,800 
10,700 
11,200 
11,000 

11,200 
10,300 
10,300 
10,200 
0,640 

9,640 
8,760 
8,410 
8,580 
8,760 

8,760 
0,110 
8,410 
7,710 
6,850 

6,020 
5,540 
6,390 
5,390 
5,080 


4,780 
5,860 
7,020 
7,300 
6,350 

7,020 
6,680 
5,700 
5,060 
4,480 

8,910 
8,640 
8,910 
4,330 
8,910 

3,640 
8,640 
8,640 
3,910 
4,050 

4,190 
4,190 
5,060 
4,190 
8,640 

8,640 
8,510 
8,120 
2,880 
2,760 
2,640 


2,420 
2^200 
2,200 
^000 
1,900 

1,800 
1,630 
1  630 
1,470 
1,630 

1,800 
1,800 
1,800 
1,800 
1,630 

1,470 
1,470 
1,470 
1,320 
1,3» 

1,320 
1,630 
2,000 
2,000 
1,800 

1,630 
1,470 
1,400 
1,320 
1,320 
1,180 


1,180 
1  180 
1,180 
1,320 
1,180 

1,180 

1,040 

1,040 

965 

925 

965 

965 

1,040 

1,040 

1,110 

1,180 

1,040 

985 

965 

985 

1,040 
985 
1,040 
1,180 
1,040 

985 
1,110 
1,110 
1,110 
1,470 


8,000 
8,120 
2,530 
2,100 
2,200 

6,350 
4,480 
8,380 
3,000 
2,760 

2,420 
2,310 

J2S 
2,000 

1,900 

1,800 
1,630 
1,680 
1,550 
1,400 

1,180 
1,180 
1,820 
1,470 
1,400 

1,320 
1,470 
1,470 
1,470 
1,400 
1,180 


1,180 
1,320 
1,260 
1,040 
1,180 

1,400 


Note.— Dally  dJsobarge  det«niiiiied  from  a  wea-deflned  latJag  oorve. 
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Monthly  dUcharge  of  Ounn%$on  River  at  River  Portal,  Colo,,  for  1911. 
[Dnlnagd  ana,  4,140  square  miles.] 


Month. 


Dischargs  In  seoond-iBeL 


IfftTfiTnim- 


Per 
square 
mile. 


Ruii'-aff. 


Depth  in 
Inches  on 
drainage 


Total  In 
acre-feeL 


Aoco- 
racy. 


Tune 

July 

August 

September 

Oetober 

November  1-6. 


The  period. 


5,340 
0,280 

ii,aoo 

7,360 
2,420 
1,470 
6,360 
1,400 


1,040 
3,120 
6,060 
2,640 
1,180 
025 
1,180 
1,040 


3,310 
6,520 
8,750 
4,480 
1,070 
1,000 
2,150 
1,230 


0.558 
1.57 
2.11 
1.08 
.403 
.263 
.510 
.207 


a62 
1.81 
2.35 
1.24 
.46 
.20 
.60 
.07 


137,000 
401,000 
521,000 
275,000 
108,000 

64,000 
182,000 

14,000 


1,650,000 


XA8T  XIVXK  AT  AUEOHT,  OOLO. 

Location. — ^At  highway  bridge  at  Almont,  200  feet  above  the  junction  of  East  and 

Taylor  riven. 
Becords  aTailable.— April  15  to  October  8,  1905;  July  27,  1910,  to  December  31, 

1911. 
Draiziage  area.— 295  square  miles  (measured  from  Forest  atlas). 
Oage.— Vertical  Bta£f.    No  determined  relation  between  datum  of  present  gage  and 

that  of  gage  used  in  1905. 
Ohanziel.— Practically  permanent. 
Discharge  measurements.— Made  from  bridge. 
Winter  flow. — Ice  causes  backwater  during  the  winter  months  but  no  measurements 

have  been  made  to  determine  the  variation  in  amount. 
Diversions. — ^There  are  court  decrees  for  78  second-feet  from  Ea«t  River  above  the 

station,  and  52  second-feet  from  tributaries. 
Accuracy. — Conditions  are  &vorable  for  accurate  results,  and  the  rosults  should  be 

reliable. 
Cooperation. — Station  maintained  in  cooperation  with  the  United  Slates  Reclama- 
tion Service,  by  which  the  field  data  are  furnished. 

Discharge  meagwrements  of  East  River  at  Ahnont,  Colo.,  m  1911, 


Date. 

Hydrographer. 

Oan 

hei^t. 

Dis- 
charge. 

Date. 

hei^t. 

Dia- 
charge. 

Mar.  18 

O.M.Wlmmflr 

E.  H.  Swett 

Fut. 
a76 
2.50 
2.90 

60 
1,060 
1,400 

Aug.  10 
Oct.  26 

E.H.  Swett. 

Fut. 
1.72 
1.80 

376 

May  11 

do 

166 

June  20 

do 

Daily  gage  height,  in  feet,  and  discharge,  in  eecond-feet,  of  East  River  at  Alfnont,  Colo., 

for  1910. 


July. 

August. 

September. 

October. 

Novembtf. 

Day. 

he^t. 

Dto- 
chaiige. 

hei^t. 

Dis- 
charge. 

hej^t. 

Dis- 
charge. 

Oan 
hej^t 

Dis- 
charge. 

h^t. 

Dis- 
cbar;^. 

1 

1.4 
1.4 
1.4 
1.4 
1.35 

1.25 
1.25 
1.2 
1.2 
1.2 

205 
205 
206 
205 
100 

162 
162 
150 
150 
150 

1.0 
.95 
.95 
1.2 
1.15 

1.1 
1.1 
1.1 
1.1 
1.05 

110 
100 
100 
150 
140 

130 
180 
180 
180 
120 

ao 

.0 
.85 
.85 
.86 
.86 

90 
90 
90 
90 
90 

90 
80 
80 
80 
80 

ao 

.85 
.85 
.85 
.85 

.85 
.85 
.85 

.85 
.85 

90 

2 

80 

8 

80 

4 

80 

5 

80 

6 

80 

7 

80 

8 

80 

0 

80 

10 

80 
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DaUy  ffoge  haght,  in  feet,  and  diaduarge,  in  $eeond'feetf  of  EoBt  River  <U  Almont,  Colo., 

for  1910— Cojxtmaed, 


July. 

Angiut. 

Septembw. 

October. 

NoYunber. 

Day. 

hj^ 

oltftfge. 

A 

Dto- 

heS^t. 

DIs- 
cbwge. 

hofft 

Dlfl- 

hS^. 

Dia- 
oharge. 

11 

1.3 

1.3 

La 

1.36 
L36 

1.3 
1.35 
L3 
1.3 
1.3 

1.15 
L15 
1.15 
1.15 
1.15 

1.1 

1.1 

1.1 

1.05 

1.06 

1.0 

150 

its 

103 
163 

150 
163 
150 
150 
150 

140 
140 
140 
140 
140 

180 
180 
180 
130 
120 
110 

1.06 
1.0 
1.0 
1.0 
1.0 

1.0 

1.0 

.95 

.95 

96 

130 
110 
110 

no 
no 

no 
no 

100 
100 
100 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 

a86 
.85 
.85 
.85 
.86 

.85 
1.06 
1.0 
1.0 
1.0 

1.0 
.96 
.96 
1.0 
1.0 

1.0 
.96 
.96 
.96 
.96 
.9 

80 
80 
80 
80 
80 

80 
130 

no 
no 
no 

no 

100 
100 

no 
no 

no 

100 
100 
100 
100 
90 

a86 
.8 
.8 
.8 
.8 

.75 
.75 
.75 
.7 
.7 

.7 
•      ,75 
.8 
.9 
.9 

.85 

80 

12 

70 

13 

70 

14 

70 

15 

70 

16 

60 

17 

60 

18 

60 

19 



50 

ao 

50 

21 

50 

22 

60 

28 

70 

21 

90 

25 

90 

26 

80 

27 

1.15 
1.3 
1.35 
1.4 
1.4 

140 
150 
190 
206 
206 

80 

28 

80 

29 

80 

ao 

80 

51 

KoTB.— Dally  dlioliaiie  detsnnliied  from  a  weUfdaflned  lating  curve.    Disotaarge  Nov.  27  to  80  etti- 
natadatSOtecond-fBet. 

Daily  gage  height,  in  feet,  o/Ea$i  River  at  Almont,  Colo,,  for  1911. 
[kngOM  McClanalian,  obeerver.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

0.7 

0.8 
.8 
.8 
.8 
.7 

.7 
.7 
.7 
.7 
.7 

.7 
.7 
.7 
.7 
.7 

.7 
.7 
.7 
.7 
.7 

.7 
.7 
.7 
.7 
.7 

:? 

.7 

0.7 
.7 
.7 
.7 
.7 

.7 
.7 
.8 
.8 
.8 

.8 
.8 
.8 
.7 
.65 

.6 
.0 
.6 
.6 
.6 

.7 

.75 

.8 

.9 

.85 

.9 
.0 
.9 
1.0 
1.2 

1.3 
1.3 
1.3 

1.3 
1.1 
1.1 
1.1 
LI 

LI 
LI 
LI 
LO 
LO 

LI 
L3 
L3 
L8 

La 

L4 

L6 
L65 
L8 
L9 

LOS 

3.15 

3.3 

3.8 

3.0 

L9 
L9 
3.0 
3.3 
3.4 

2.55 
3.65 
3.85 
8.05 
8.05 

3.5 

3.4 

3.5 

3.45 

2.55 

3.55 

3.55 

3.75 

3.9 

2.45 

3.45 
3.4 
3.5 
3.8 
3.85 

3.95 

3.9 

3.9 

3.9 

3.85 

8.0 

8.3 
8.8 
8.8 
8.8 
8.6 

8.5 
8.45 
8.75 
8.6 

8.8 

8,75 

8.7 

8.7 

8.7 

8.5 

8.5 

3.05 

8.0 

3.06 

8.33 

3.05 

3.85 

3.8 

3.65 

3.5 
2.4 
3.4 
2.5 
2.45 

3.6 
3.5 
3.5 
3.4 
2.55 

3.1 

2.45 

2.45 

2.85 

3.8 

3.8 
3.3 
3.3 
3.1 
2.1 

3.8 
3.8 
3.8 
3.8 
3.7 

8.7 
3.7 
3.0 
LO 
L9 

L8 
L8 
L8 
L7 
L7 
L7 

L7 
L7 
L6 
L6 
L6 

L6 
L6 
L5 
L5 
L4 

L5 
L6 
L6 
L6 
L6 

L6 
L6 
L6 
L6 
L6 

L6 
L6 
L6 
L6 
L5 

1.45 

L4 

L4 

L4 

L4 

L3 

La 

L8 
L8 
L8 
L3 

L3 
L3 
L3 
L3 
L3 

L3 
L3 
L3 
L3 
L3 

L3 
L3 
L3 
L3 
L8 

L3 
L8 
L4 
L4 
L3 

L3 
L3 
L4 
L4 
L5 

9.1 

L8 
L7 
L7 
3.0 

L9 
L8 
L8 
L8 
L6 

L6 
L6 
L5 
L5 
L5 

L5 
L5 
L4 
L4 
L3 

L8 

L36 

L35 

L8 

L3 

L36 

L35 

L8 

L8 

L3 

L3 

L3 
L3 
LI 
LI 
L3 

LI 
LO 
LO 
LO 
LI 

LI 

LO 

LOS 

L06 

L06 

L06 

LO 

LOS 

L15 

L15 

L15 
L15 
LIS 
LOS 
.95 

L05 
LOS 
.95 
LOS 
1.05 

1.05 

3 

8 

LOS 
1.05 

4 

LOS 

6 

1.15 

6 

L15 

7 

1.1 

8 

1.05 

9 

1.15 

10 

1.1 

11 

L15 

12 

1.15 

13 

'l.05 

14 

1.05 

15 

1.05 

16 

LOS 

17 

1.1 

18 

LI 

19 

LOS 

30 

LOS 

21.             

1.15 

23 

1.3 

23 

L35 

34 

26 

L35 
L25 

26 

L3S 

27 

1.36 

28 

L36 

29 

1.35 

80 

L3 

31 

1.1 

N(yrB.— Gage  heights  Jan.  11  to  15, 36  to  31,  and  Nov.  19  to  38;  Dec  5-6, 9, 11, 13,  and  21  to  30  affected 
by  ice. 
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Daily  dikharqe^  in  Hoomd-Jui^  oJEomI  River  at  Almont,  Colo.,  for  1911. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


Oet. 


Not. 


Dee. 


1. 
2. 
3. 
4. 
6. 

6. 
7. 
6. 
0. 
10. 

U. 
12. 
13. 
14. 
15. 

16. 
17. 
U. 
10. 
20. 

21. 
22. 
23. 
24. 
26. 

26. 
27. 
28. 
». 
30. 
31. 


60 
60 
60 
60 
60 

60 
60 
70 
70 
70 

TO 
70 
70 
60 
42 

86 
86 
86 
86 
86 

60 
60 
TO 
00 
80 

00 
00 
00 
00 
110 
160 


160 
160 
160 
160 
160 

160 
180 
180 
180 
130 

180 
180 
180 
110 
UO 

180 
160 
160 
176 
176 

206 

206 
826 
425 
606 

546 

715 

760 
860 


605 
605 
585 

760 
060 

1,110 
1,220 
1,440 
1,660 
1,660 

1,060 
060 
1,060 
1,010 
1,110 

1,110 
1,110 
1,320 
1,400 
1,010 

1,010 
060 
1,060 
1,380 
l,4i0 

1,540 
1,400 
1,400 
1,400 
1,440 
1,600 


1,820 
1,040 
1,040 
1,040 
2,300 

2,180 
2,120 
2,480 
2,300 
2,420 

2,540 
2,480 
2,420 
2,420 
2,420 

2,180 
2,180 
1,660 
1,600 
1,660 

1,840 
1,660 
1,440 
1,380 
1,230 

1,060 

060 

060 

1,060 

1,010 


1,160 
1,060 
1,060 
060 
1,110 

1,710 

1,010 

1,010 

010 

860 

860 
760 
760 
670 
670 

1,380 
1,380 
1,380 
1,380 
1,270 

1,270 

1,270 

565 

505 

606 


425 
425 
856 
365 
356 


355 
856 

205 
205 
205 

285 
205 
245 
245 
205 

245 
205 
285 
285 
205 

205 
205 
205 
205 
205 

205 
205 
205 
205 
245 


205 
205 
206 
206 

175 


175 
175 
175 
175 
UO 

150 
150 
160 
160 
160 

150 
160 
160 
160 
160 

150 
160 
160 
160 
175 

175 
175 
205 
205 
175 

'175 
175 
205 

205 
245 


670 
425 
865 
366 
686 

606 

425 
425 
425 

205 

205 
205 
245 
245 
245 

245 
245 
205 
205 
175 

175 
168 
168 
175 
150 

1<B 
162 
175 
175 
160 
160 


150 
150 
UO 

lao 

150 

130 
UO 
110 
UO 
130 

130 
110 
120 
120 
120 

120 
UO 
120 
120 
120 

120 
120 
120 
120 
100 

120 
120 
100 
120 
120 


120 
120 
120 
120 
124 

127 
130 
120 
125 
130 

127 
124 
120 
120 
120 

120 
130 
130 
120 
120 

121 
122 
123 
124 
125 

126 
127 
128 
121 
130 
130 


NoTS.— DaOy  dlacharge  determined  from  a  weU-deflned  rating  curve.    Diaeliarge  inteipolated  lor  days 
on  which  the  gage  heights  were  affected  by  toe. 

Monthly  dUcharge  of  East  River  near  Almont,  Colo.,  for  1910^11. 


Month. 


Discharge  in  seoond-feet. 


M^^Ttimnm-    Ttftninmiw 


Mean. 


Rmi-aff 
(total  in 
acre-feet). 


racy. 


July  27-^1 . . 

August 

Beptember. 

October 

November. . 
December.. 


1010. 


205 
206 
160 
120 
00 


140 

no 

00 
80 
60 


178 

154 

107 
04.2 
78.7 
•  60.0 


1,760 
0,470 
0,870 
6,700 
4,300 
8,000 


The  period. 


31,500 


January.... 
February... 
March 

i&t:::::: 

June 

July 

August 

September. 

October 

November.. 
December.. 


1011. 


70 
70 
160 

2,540 
1,710 
855 
245 
670 
150 
180 


60 
60 
35 

no 

605 

060 
855 
175 
160 
160 
100 
130 


60.7 
68.0 
64.7 

268 
1,180 
1,850 

808 

272 

160 

270 

122 

124 


8,670 
2,040 
8,080 
15,000 
72,600 
110,000 
66»200 
16,700 
10,100 
17,200 
7,260 
7,620 


B. 
B. 
B. 
B. 
B. 
D. 


The  year. 


2,540 


85 


445 


823,000 


a  Estimated. 
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nA&  OBXSTIB  BITTTB,  OOLO. 

Ziooaticm.— At  Ahren's  ranch,  in  sec.  22,  T.  14  S.,  R.  85  W.,  about  7  miles  southeast 

of  Crested  Butte.    No  tributaries  between  the  station  and  the  mouth. 
Becordfl  available.— November  23,  1910,  to  December  14,  1911. 
Drainage  area.— ^2  square  miles  (measured  from  Forest  atlas). 
Qage.— Vertical  staff. 

ChanneL— Somewhat  shifting  after  high  water. 
Diaeharge  meaaurementa.— Made  by  wading  except  during  extreme  flood  stage 

when  they  are  made  from  a  footbridge. 
Winter  flow. — ^Ice  causes  little  if  any  backwater  at  this  station,  owing  to  hot  springs 

above. 
BivendoDa. — ^There  are  court  decrees  for  diversions  of  8.5  second-feet  from  Cement 

Creek  above  the  station. 
Aeouraoy.— Conditions  are  ftivorable  for  accurate  results  but  because  of  missing  gage 

heights  the  estimates  can  not  be  considered  better  than  &ir. 
Cooperation. — Station  is  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

Discharge  meaguremtnU  of  Cement  Creek  near  Crested  Butte,  Colo.,  in  2911. 


JHU. 

Oace 
heiSbt. 

charge. 

Date. 

Uydrographer. 

beiS^t. 

charge. 

Mar.  16 
Jnne  19 

O.M.Wimmer 

do 

do 

Feet. 
0.36 
1.40 
.56 

Bec-ft. 
12.0 
184 
26.2 

Oct.  28 
Dec.  14 

O.M.Wimmer 

0.60 
.46 

20.6 

Sept.    7 

Daily  gage  height,  in  feet,  of  Cement  Creek  near  Crested  BiUte,  Colo.,  for  1911. 
[p.  L.  BDodgraee,  obeerver.] 


Day. 

Jan. 

Feb. 

Mar. 

May. 

Jane, 

July. 

Aug. 

Sept 

Oct 

Nov. 

Deo. 

1 

0.3 
.3 
.3 
.3 
.3 

.3 

.3 
.3 
.3 
.8 

.3 
.3 
.3 

.3 
.3 

.3 
.3 
.8 
.3 
.3 

.3 
.4 

.3 
.3 
.3 

.36 
.3 
.4 
.4 

.4 
.3 

a36 

•   .3 

.3 

.4 

.4 

.3 
.3 
.3 
.3 
.3 

.4 
.4 
.3 
.3 
.4 

.4 

.3 
.4 

.36 
.36 

.36 
.36 
.36 
.36 
.3 

.3 
.3 
.3 

:::::::: 

0.8 
.6 
.7 
.9 
.9 

.9 
.8 
.9 
1.0 
1.0 

1.2 

""I'.h" 
1.6 

1.7 
1.7 

"ilk" 

1.8 

1.3 
1.2 
1.4 

"i.i" 

1.4 
1.3 
1.3 

"i.i* 

1.1 

a8 

.8 

a6 

.6 

a6 

.66 
.6 
.6 
.66 

.7 
.7 
.66 
.6 

0.4 
.4 
.46 
.4 
.4 

.4 

*     '.*46' 
.4 
.4 

.4 

2 

3 

4 

.8 

.....^.. 

""OA 

6 

.4 

6 

.4 

7 

.8 

.66 
.66 

.66 

.4 

8 

9 

10 

.4 

n 

.7 

.66 

.66 

.66 

.4 

12 

13. 

1.0 
.9 

1.1 

14 

.62 

.6 

.46 

15 

.0 
.96 

.7 

10 

0.4 
.36 
.4 

.36 
.36 

.36 
.4 

.36 
.46 
.4 

.36 

.36 

.36 

.36 

.4 

.4 

1.0 

.6 
.5 

.6 
.46 

17. 

18 

.66 
.6 

19 

i.i 

1.2 
1.1 

"*i.'3* 
1.3 

1.4 

.9 

.66 
.66 

***'.'66* 
.66 

.46 

20 

21 

.66 
.7 
........ 

.46 
.46 
.46 
.46 
.6 

.5 

.66 

.5 

.4 

.46 

.4 

22 

1.4 
1.26 
1.2 
1.3 

1.3 

.9 
.0 
.9 

23 

24 

25 

26        

.8 
.8 
.8 
.8 
.8 

27 

....... 

.66 
.66 
.66 

.7 

28            .... 

........ 

1.4 

1.3 
1.2 
1.3 

29 

30 

31 
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Daily  diteharge,  in  teecmd-feet^  of  Cement  Creek  near  Creeled  Butte,  Colo.,  for  1910. 


Day. 

Nov. 

Deo. 

Day. 

Nov. 

Dec. 

Day. 

Not. 

Dea 

1 

11 

11 

11 
11 
11 
11 
11 

11 
11 
11 
11 
11 

21 

n 

2 

12 

22 

11 

8 

13 

23 

17 
11 
11 

11 
17 
16 
14 
13 

u 

4 

14 

24 

11 

5 

16 

- 

26 

11 

6 

16 

26 

11 

7 

17 

27 

11 

8 

18 

28 

11 

9 

19 

20 

11 

10 

20 

80 

11 

31 

11 

Daily  discharge,  in  second-feet,  of  Cement  Creek  near  Crested  Butte,  Colo.,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Not. 

Dec 

1 

11 
11 
11 
11 
11 

11 
11 
11 
11 
11 

11 
11 
11 
11 
11 

11 
11 
11 
11 
11 

11 
17 
11 
11 
11 

14 
11 
17 
17 
17 
11 

14 
11 
11 
17 
17 

11 
11 
11 
11 
11 

17 
17 
11 
11 
17 

17 
11 
17 
14 
14 

14 
14 
14 
14 
11 

11 
11 
11 

12 
12 
12 
12 
12 

13 
13 
13 
13 
13 

14 
14 
14 
14 
14 

17 
14 
17 
14 
14 

14 
17 
14 
21 
17 

14 
14 
14 
14 
17 
17 

61 
36 
47 
77 
77 

77 
61 
77 
06 
06 

138 
117 
96 
77 
86 

96 
102 
109 
116 
138 

116 
127 
138 
140 
160 

160 
168 
176 
184 
184 
200 

216 
232 
232 
268 
268 

266 
272 
279 
286 
286 

274 
263 
252 
241 
230 

219 
208 
197 
184 
184 

184 
184 
149 
138 
160 

160 
160 
160 
138 
160 

160 
138 

208 

184 
160 
160 
182 
116 

116 
116 
116 
97 
77 

86 
82 
79 
77 
77 

77 
77 
77 
77 
60 

61 
61 
61 
61 
61 
61 

61 
61 
61 
61 
61 

61 
61 
68 
64 

60 

47 
47 
47 
47 
47 

46 
43 
41 
36 
38 

41 
47 
41 
36 
36 

36 
36 
36 
36 
36 
36 

36 
36 
36 
36 
36 

32 
30 
30 
30 
30 

80 
30 
28 
27 
26 

26 
25 
28 
30 
30 

30 
30 
30 
28 
27 

28 
80 
30 
30 

47 

35 
41 
35 
36 
41 

47 
47 
41 
36 
32 

80 
28 
26 
26 
25 

26 
21 
21 
21 
21 

21 
•  21 
21 
21 
26 

26 
30 
26 
17 
21 
17 

17 
17 
21 
17 
17 

17 
19 
21 
17 
17 

17 
17 
17 
17 
17 

17 
17 
17 
17 
17 

17 
17 
17 
17 
17 

17 
17 
17 
17 
17 

17 

2 

17 

3 

17 

4 

17 

6 

17 

6 

17 

7 

17 

8 

17 

9 

17 

10 

17 

11 

17 

12.. 

18 

13 

20 

14 

21 

16 

30 

16 

10 

17 

18 

18 

17 

19 

16 

20 

16 

21 

16 

22 

16 

23 

16 

24 

16 

26 

16 

26 

16 

27 

16 

28 

16 

29 

16 

30 

16 

81 

16 

Non.— Dafly  diacbarge  detennlned  firom  a  fairly  well  defined  rating  carve.  Dlecliarge  for  daya  for 
which  there  are  no  gi«e  heights  estimated  by  interpolation,  comparison  with  records  at  other  •tatioDs, 
and  from  climatologio  data. 
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DiSQhuSB  In  noond^Mt. 

RnnFofl. 

Month. 

llMdmum. 

MJiiJmum. 

Mean. 

Par 
square 
mJlB. 

Depth  m 
IneoeBoa 
dninasa 

Total  in 
aore-feet. 

Aooo- 
racy. 

1910. 
Kovembflr  23-aO 

17 
11 

11 
11 

18.6 
11.0 

a426 
.844 

ai8 

.40 

216 
076 

C. 

PooBmlMr 

C. 

1911. 
Jaimarr 

17 
17 
31 

11 
11 
13 

11.9 
18.3 
14.8 

aaao 

114 

314 

108 
46.8 
8a6 
2&8 
17.8 
17.0 

.373 
.418 
.447 

ilf 

6.60 
8.88 
1.48 
.068 
.884 
.641 
.881 

.48 

.48 

.53 

1.06 

4.10 

7.46 

8.90 

1.67 

1.06 

1.02 

.60 

.61 

783 

738 

870 

1,790 

7»010 

13,700 

6,640 

3,850 

1,810 

1,740 

1,080 

1,060 

C. 

Fttvuarr. 

C. 

iSoh!7:;:;. :.;::::::.:::. 

C. 

April 

D. 

id^....::::;::;::::::;::: 

900 
286 

ao8 

61 
47 
47 
31 
31 

86 
188 
61 
86 

fr 

17 
16 

C. 

C. 

C. 

August 

C. 

B. 

oSober 

B 

N^vnntMr .  . 

C. 

T>wBmlw 

c. 

Thffvmr. 

386 

11 

68.7 

1.68 

33.85 

89.000 

•  Estimated  by  oomparison  with  other  streams. 
QVABTS  OBBXK  BBA&  FITKZV,  OOLO. 

liooaticm.— On  highway  bridge  in  sec.  8,  T.  50  N.,  R.  4  £.  New  Mexico  principal 

meridian,  1  mile  southwest  of  Pitkin.    Nearest  tributary  enters  about  2  miles 

below  the  station. 
Beeorda  available.— December  12, 1910,  to  December  31, 1911. 
I>Taina^  area.— 64  square  miles  (measured  from  Forest  atlas). 
Oage.— Vertical  staff. 
OhaimeL— Sligjitly  shifting. 
Discharge  meaaurementa.^Made  by  wading. 
Winter  flow. — Ice  causes  little  if  any  backwater  at  this  station. 
DiTexaioiui. — ^No  water  is  diverted  above  the  station.    Below  the  station  there  are 

court  decrees  for  30  second-feet. 
Accuraoy. — Conditions  are  favorable  for  fairly  accurate  results,  and  the  records  are 

considered  fair  or  possibly  good. 
Cooperation. — Station  is  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

Dieeharge  meaturemenU  of  Quartz  Creek  near  Pitkin,  Colo.,  in  1911. 


Date. 

Hydrograplier. 

he^l 

Dis- 
charge. 

Date. 

Hydrosrapher. 

lie^t 

Dis- 
dhargs. 

ICar.  IS 

June  16 

CM-Wimmer 

do 

do 

na. 
aeo 

1.66 
.80 

186 
37.8 

Oct.  87 
Deo.  ISB 

ClCWimmer 

H.F,  Walls.. 

a87 
.66 

M.8 

Sept.   6 

•  loe  oonditkuis. 
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DaUy  gage  height,  in/eHj  of  Quartz  Creek  near  Pitkin^  Colo,,  for  J9J1. 


[J.  B.  Oammftiin,  olwerw.) 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Deo. 

1 

a? 

.7 
.7 
.6 
.6 

.6 
.6 
.6 
.65 
.66 

.66 
.6 
.65 

0.5 

.6 
.55 

.55 
.55 

.65 

.55 
.55 
.55 
.55 
.6 

.55 
.66 

:55 

a6 

.6 
.6 
.6 

'."65* 

.65 
.65 
.65 
.65 
.66 

"los' 

1.0 
1.0 
I.O 

1.0 
.95 
.95 
1.0 
1.05 

1.1 
1.2 
1.4 
1.4 
1.4 

1.4 
1.25 
1.4 
1.3 
1.3 

1.3 

1.7 
1.7 
1.7 
1.8 







1.4 
1.4 
1.35 
1.3 
1.3 

1.3 
1.3 
1.25 
1.25 
1.25 

1.25 
1.25 
1.25 
1.2 

1.1 
1.1 
.95 

■*96' 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 

a8 

.8 
.8 
.8 
.8 

.8 

....... 

.8 
.8 
.8 
.8 
.8 

.8 
.75 
.75 
.75 
.75 

.75 
.75 
.75 
.75 

*6.'9' 
.9 
1.0 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.0 
.9 
.9 
.8 

.8 
.8 
.8 
.8 

.7 
...... 

.7 
.7 

.7 
.7 
.7 
.7 
.7 
.7 

a7 

.7 
.7 
.7 

.7 
.7 
.7 
.7 
.7 

.7 


""lY 

.7 

.8 
.7 
.7 
.7 

.7 

.8 
.9 

1.0 
.7 
.8 

0.7 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

16 

16 

1.66 

■'i.'2*' 

1.15 

1.1 

1.1 

1.2 
1.25 
1.3 

.9 

"'.V 
.9 
.9 

17 

a68 
.58 
.58 
.58 

.58 

18 

19 

1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.4 
1.5 
1.5 
1.6 
1.6 

.65 

20 

.65 

21 

.65 

22 

.65 

23 

.65 

24 

.65 

25 

'.'.'.'.'.'.'. 

1.2 

1.15 

1.16 

1.1 

1.1 

1.1 

1.1 

.65 

26 

.65 

27 

.8 
.8 
.8 
.8 
.8 

.65 

28 

.65 

29 

.7 

80 

.bS 

31 

.65 

Note.— QagB  heights  Noy.  27  and  28  affected  by  backwater  from  an  ice  Jam.   Effect  of  ice  during  January 
and  December  very  dight. 

Daily  discharge,  in  eecond-feet,  of  Quartz  Creek  near  Pitkin,  Colo,,  for  1911, 


Day. 

Jan. 

Feb. 

Mor. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

27 
27 
27 
23 
23 

23 
23 
23 
25 
25 

25 
23 
22 
20 
20 

20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

20 
22 
22 
22 
22 

22 
22 
22 
22 
23 

22 
22 
20 
20 
20 

20 
20 
20 
20 
20 

23 
23 
23 
23 
23 

23 
23 
24 
24 
24 

24 

i 

25 
25 

25 
25 
25 
25 
25 

80 
35 
40 
44 

48 

• 

50 
46 
46 
50 
56 

61 
74 
112 
112 
112 

112 
82 

112 
91 
91 

91 
91 
91 
91 
91 

91 
91 
91 
91 
91 

206 
208 
208 
252 

180 

112 
112 
102 
91 
91 

91 
91 
82 
82 
82 

82 
82 

82 

74 
74 

74 
74 
68 
61 
61 

74 
82 
91 
82 

74 

61 
61 
46 
46 
46 

41 
41 
41 
41 
41 

41 
41 
41 
41 
41 

41 
41 
41 
41 
41 

40 
88 
87 
86 
35 

83 
88 
S3 
83 
83 

83 
83 
S3 
83 
33 

88 
33 
83 
88 
83 

88 
80 
30 
80 
30 

80 
80 
80 
80 
S3 

88 

40 
41 
41 
50 

61 
61 
61 
61 
61 

61 
50 
41 
41 
88 

83 

83 
83 

88 
80 

27 
27 
27 
27 

27 

27 
27 
37 
37 
37 

37 
37 
37 
37 
37 

37 
27 
27 
37 
27 

37 
37 
37 
37 
27 

83 

27 
37 
37 
37 

37 

2 

37 

3 

37 

4 

37 

5 

37 

6 

37 

7 

87 

8 

87 

9 

87 

10 

87 

11 

87 

12 

37 

13 

27 

14 

37 

16 

27 

16 

27 

17 

22 
22 
22 
22 

22 
20 
20 
20 
20 

27 

18 

27 

19 

35 

20 

35 

21 

35 

22 

35 

23 

35 

24 

35 

25 

35 
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Daily  ducharge,  in  9econd'feet,  of  Quartz  Creek  nearPUHn,  Colo.  ^  for  iPUr-^Gontinued. 


Day. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

26 

90 
20 
20 
23 
27 
27 

20 
20 
20 

20 
20 
22 
28 
23 
23 

52 
66 
60 
60 
60 

91 
112 
188 
188 
188 
188 

68 
68 
61 
61 
61 
61 

84 
88 
88 
88 

88 
83 

88 
84 

86 
86 
87 

27 
27 
27 
27 
27 
27 

83 

81 
29 
27 
88 

26 

27 

85 

28 

25 

2» 

27 

aa 

25 

25 

81 

NoTS.— DtacbaroB  detormlned  from  a  fairly  well  defltaed  rating  curve.    Dinbarfe  Jan.  1  to  16  estimated 
at  20  leooiuMBet.    DisobarsB  interpolated  for  days  flbr  which  gage  heights  aie  missing. 

Monthly  discharge  ofQuoartz  Creek  near  Pitkin,  Colo.,  for  1911. 


Month. 


Discharge  hi  seoood-feet. 


MaTlmiim.  Minimum.     Mean. 


Run-oir 
(totalln 
acre-leet). 


Aooo- 
racy. 


January 

February 

March 

^:::::::: 

June,  5  days  . 

July. ... 

August 

September... 

October 

November... 
December . . .  ^ 


27 
27 
23 
56 

138 
252 
112 
61 
87 
61 
33 
27 


20 
20 
23 
46 
189 
61 
33 
30 
27 
27 
25 


20.9 
22.0 
21.1 
31.2 
92;6 
213 
79.1 
40.6 
32.5 
88.7 
27.8 
26.2 


1,290 
1,220 
1,800 
1,860 
5,690 
2,110 
4,860 
2,500 
1,930 
2,380 
1,650 
1,610 


The  period. 


28,400 


SAFinKG  OBISKi  AT  8AFm&0.  OOLO. 

liooation.— At  highway  bridge  in  aec.  28,  T.  49  N.,  R.  4  W.,  New  Mexico  principd 

meridiaiiy  half  a  mile  northeaBt  of  Sapinero,  Colo.    No  tributaries  below  the 

station. 
Becorda  available.— BCarch  17, 1911,  to  December  31, 1911. 
I>Taina^  area. — 84  square  miles  (measured  from  Forest  atlas). 
Oasre.— Vertical  staff. 

ChanneL— Somewhat  shifting  after  high  water. 
Diaoharge  zneaanrementa.— Made  from  bridge  during  high  water  and  by  wading 

at  ordinary  stages. 
Winter  flow.— Ice  causes  backwater  and  discharge  measurements  are  made  to 

determine  the  flow. 
IMTeniozia.— Water  sufficient  to  irrigate  approximately  300  acres  is  diverted  above 

the  station. 
Aeenraoy.— Gage  heights  are  somewhat  fragmentary,  but  the  available  records  are 

good. 
Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

Diaeharge  measuremente  ofSapinero  Creek  at  Sapinero,  Colo.,  in  1911. 


I>ete. 

hS^ETt. 

D19- 
chtfge. 

•  Date. 

Hjdrographer. 

hei^t 

Dis- 

liar.  17 

June  18 

O.  M.  Wimmer 

:::.*:dS:!!;;:;;;;'.;:;; 

0.42 
1.46 
-.18 

283 
18.0 

Oct.  24 
Dec.  15a 

O.M.  Wimmer 

H.  B.  Wftha 

Fed. 
-0.10 
.32 

11,9 

Sept.  4 

a  loe  conditions. 

1  Known  lootlly  as  Soap  Cntk. 
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Daily  gage  height,  in  feet,  ofSapinero  Creek  at  Sajdnero^  Colo.,  for  1911. 
[John  SohutUer,  obserw.] 


Daj. 

Mar. 

Apr. 

May. 

June. 

Julj. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

1.03 
1.16 
1.18 

1.4 
1.25 

1.96 
1.9 
1.96 
1.95 

-0.28 
-  .28 

-O.08 
.1 
.1 
.22 
.47 

.62 

-0.1 
-  .1 

0  2 

3 

.4 

8 

4 

4 



0.04 
.04 

-.04 
-.04 
-.06 
-.06 

.23 

5 

06 

6 

1.03 
.9 
.88 
.96 
.03 

.88 
.86 
.78 
.76 
.76 

.8 
1.0 
1.08 

7 

.1 

8 

.15 

9 

.22 
.22 

.17 
.12 
.07 

12 

10 



.15 

11 

1.9 
1.55 
1.8 
1.75 
1.85 

1.95 
1.95 

.2 

12 

-  .28 

-  .28 

-  .23 

3 

13 

2.05 

1.9 

1.96 

1.8 
1.7 
1.46 



14 

35 

15 



.02 

.02 
.02 

-  .07 

-  .08 

-  .08 

-.08 

-  .08 

-  .18 

.35 

16 

........ 

0.34 

.4 

17 

0.4 
.36 
.4 

.35 

18 

.65 

19 

.6 

ao 

1.5 

1.31 
1.16 
1.36 
1.75 
1.85 

2.0 
1.8 
1.75 

.6 

21 

-.28 

-  .28 

-  .23 

.23 

22 

.3 

23 



.42 
.34 
.34 

.34 
.34 
.24 
.24 
.24 

-.16 
-.16 
-.21 

-.36 
-.26 
-.26 

.15 

24 

.65 
.62 

.5 

.5 

.53 

.66 

.78 

.9 

1.8 
1.75 

1.9 

2.06 

2.15 

3.06 

1.7 

25 

1 

26 

.7 

27 

.3 
.25 
.3 
.55 

28 

29 

-  .13 

-  .18 

.7 

30 

1.7 
1.8 

31 

-.36 





1 

NOTB. 


heights  aiZected  by  loe  Nov.  27  to  Deo.  31. 


Daily  discharge,  in  second-feet,  ofSapinero  Creek  at  Sapinero,  Colo.,  for  1911. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct, 

Nov. 

1 

172 
205 
210 
198 
165 

172 
141 
136 
156 
148 

136 
131 
112 
106 
106 

117 
165 
185 
215 
246 

277 
808 
338 
869 
866 

265 
228 
247 
266 
285 

304 
823 
842 
360 
878 

395 
304 
869 
866 
382 

406 
406 
869 
830 
•291 

242 
206 
256 
356 
882 

406 
395 
406 
406 

32 
30 
28 
25 
25 

21 
21 
21 
21 
21 

21 
21 
20 
30 
20 

19 
19 
19 
18 
38 

18 
17 
17 
17 
16 

14 
14 
14 
14 
14 

14 
14 
14 
14 
14 

14 
14 
14 
15 
15 

15 
15 
14 
14 
U 

14 
14 
15 
15 
16 

22 

28 
28 
36 
64 

73 
60 
48 
86 
36 

33 
39 
26 
35 
34 

34 
34 
30 
30 
30 

30* 
30 
17 
17 
17 

19 

2 

19 

3 

4 

16 

5 

6 

7 

8 

0 

10 

11 

12 

13" . 

434 

396 
406 

869 
343 
283 

46 

14 

15 

16 

17 

82 
28 
82 
28 

42 
56 
69 
82 
76 

18 

19 

20 

31 

22 

:::;:;:::::::::: 

28 

56 
46 
46 

34 

35 
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Daily  di9charge,  in  teeond-fmt,  of  Sapinero  Creeh  at  Sapinero,  Colo.,  for  i9ii--Coiitd. 


Dmj. 

Mar. 

Apr. 

May. 

June. 

My. 

Aug. 

flept. 

Oct.    j  Nov. 

96 

48 
48 
» 

86 

m 

141 

805 
484 
460 
434 
843 

421 
860 
866 

880 
848 
860 

46 
46 
87 
87 
37 
34 

14 
14 
14 
14 
14 
14 

17 
18 
10 
20 
21 

17 

17 

18 

S8 

|g 

» 

ifi 

ao 

17  1 

31 

18  1 

"  1 

Non.~Daily  dtaobarie  dBtennined  ftom  two  telrly  waU-deflned  ratbig  ourvas,  one  applicable  Mar.  17 
toJuDe4,theot]ierJn]Ml3toNov.4.  -*  ,         f*~ 

lionMy  dMnarge  of  Sapinero  Creek  at  Sapinero,  Colo.,  for  1911. 


Month. 


Dbcbarf  e  in  seoondpfeet. 


MaTlmnm.  Mtnlmnm.     Mean. 


Run-off 
(total  In 
acra-fBat). 


Aooa- 
nwy. 


March,  16  days. 

JoneylOdayi... 
Jaly^lOdayi... 


KoTcmbcr. 

mlMr 

The  period. 


141 

460 
431 
408 
66 
82 
21 
72 


28 
106 
206 
383 
84 
14 
14 
17 


62.8 
282 
881 
886 

48.1 
10.6 
U.1 
28.1 
al4.0 
alZO 


1,850 
18,800 


'855 

1,210 
888 

1,780 
888 
788 


40,000 


a  Battanatad  from  diiobarfa  i 
UNOOMFAHOBB  BIYBB  BASIK. 
mrooxPAHOBX  bzvxb  at  OVBAT.  OOLO. 

I«oMtloB«~Near  highway  bridge  in  8ec.  31,  T.  44  N.,  R.  7  W.  New  Mexico  principal 

meridian,  half  a  mile  oouth  of  Ouray,  Colo.    Nearest  tributary,  Canon  Creek 

enters  150  feet  below;  nearest  tributary  above  is  Bear  Creek. 
&«ooTda  available.— January  25, 1911,  to  December  31, 1911.    January  7  to  March 

17, 1908,  records  were  kept  at  the  power  plant  of  the  Ouray  Electric  Lig^t  &  Power 

Co.,  1  mile  south  of  Ouray,  and  were  furnished  through  the  courtesy  of  Wheeler 

ds  Whinnerah. 
I>rainage  area. — 44  square  miles  (measured  on  topographic  sheet). 
Gkb^.— Vertical  staff. 

ChaxineL— Permanent,  except  at  time  of  high  water  when  channel  scours  and  fills. 
Diaeharge  meaaarementa.^Made  from  bridge  during  high  water  and  by  wading 

at  ordinary  stages. 
Winter  flow.— Little  if  any  backwater  from  ice  at  this  station,  as  channel  remains 

open  during  the  year. 
DiTwniona. — ^Water  is  diverted  2  miles  above  the  station  by  the  Ouray  light  ft  Power 

Co.    This  amounts  to  approximately  6  second-feet  and  is  returned  to  the  river 

below  the  station. 
Aeenracy. — ^Records  for  stages  below  55  second-feet  are  good,  but  those  above  that 

point  are  somewhat  uncertain. 
Oooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 


Dikharge  meamremenU  of  Uneompahgre  River  at  Ouray,  Colo.,  i 

in  1911. 

Date. 

he^t. 

Dls. 
eharga. 

Data. 

HjdrogTBpher. 

iuA^t. 

Dia. 
eharga. 

Jan.  25 
Mar.  20 

8«pt.  a 

O.ICWinmur 

do 

do 

Fed. 
a20 
.40 
.80 

12.1 
42.6 

Oct.  26 
D«c  18 

O.M.WImmflr. 

H.  B.Waha 

Feet. 

aso 

.45 

14.1 
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SUKFACB  WATER  SUPPLY,  1911,  PART  IX. 


Daily  ga^e  height,  in  feel,  of  Uneompahgre  River  at  Ouray ,  Colo.,  for  1911. 
[T.  J.  WatUns,  obterw.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Not. 

Dec 

1 

0.4 
.0 
.1 
.2 
.1 

.0 
.0 
.0 
.0 
.0 

.1 
.1 
.0 

!46 

.85 
.86 
.35 
.45 
.6 
.9 

l.U 

1.05 

.0 

.7 

.7 

.7 
.6 
.6 
.6 
.4 

.66 

.6 

.4 

.6 

.4 

.6 
.8 
.9 
1.0 
1.0 

1.1 
1.3 
1.4 
1.4 
1.8 

1.3 
1.6 
1.4 
1.6 
1.3 

1.0 
1.0 
1.0 
1.8 
1.7 

2.0 
1.9 
2.1 
2.1 
2.1 

1.8 
1.7 
1.7 
1.6 
1.6 

1.7 
1.0 
2.1 
2.2 
1.9 

1.7 
1.6 
1.7 
2.1 
2.8 

2.4 

2.2 
2.4 
2.4 
2.6 
2.7 

2.6 
2.6 
2.6 
2.8 
8.2 

8.2 
8.1 
8.1 
8.1 
8.0 

8.0 
8.1 
8.1 
8.0 
2.9 

2.9 
2.8 
2.8 
2.7 
2.7 

2.6 
2.6 
2.6 
2.6 
2.4 

2.6 
2.4 
2.8 
2.2 
2.2 

2.0 
2.1 
2.8 
2.0 
2.0 

2.1 
2.0 
1.0 
1.9 
1.9 

1.8 
1.9 
8.4 
2.3 
2.4 

2.4 
2.4 
2.6 
2.4 
2.2 

%0 
2.0 
2.0 
1.9 
1.9 

1.8 

1.7 
1.6 
1.6 
1.6 
1.6 

1.6 

'iii' 

1.4 
1.4 
1.8 
1.8 
L2 

1.0 

1.0 

1.0 

.9 

.9 

.0 
.9 
.9 
.9 
.9 

.9 
.0 
.9 
.0 
.8 
.8 

as 
lio 

1.8 
1.7 

2.4 

1.8 
1.6 
1.6 
6.9 

X8 
2.6 
2.0 
1.6 
L6 

L4 
1.8 
1.2 
1.1 
1.0 

1.0 

LO 

1.0 

.9 

.8 

.7 
.7 
.6 
.6 
.6 

.7 
.8 
.0 
.9 
.8 
.8 

0.8 

!45 

.86 
.85 
.85 
.4 
.4 

Ol4 

2 

.4 

8 

.4 

4 

.4 

5 

.4 

6 

.4 

7 

.38 

8 

.35 

9 

.38 

10 

.3 

11 

.8 

12 

.35 

18 

.35 

14 

.35 

16 

.35 

16 

.35 

17 

.45 

18 

.4 

19 

.0 
.0 

.4 

20 

.38 

21 

.38 

22 

.3 

23 

.25 

24 

.35 

25 

0.2 

.2 
.0 
.3 
.25 
.25 
.3 

.25 

20 

.25 

27 

.3 

28 

.8 

20 

.8 

80 

.8 

81 

.8 

Daily  discharge, 

in  aecond'feet,  of  Uneompaghre  River  at  Ouray,  Colo,,  for  1911 

• 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Not. 

Dee. 

1 

12 
2 

4 

i' 

2 
2 
2 
2 
2 

4 
4 
2 
2 
2 

2 
2 
2 
2 
2 

4 
4 
4 

4 
4 

4 
4 
4 
4 

10 
10 
10 
10 

16 

12 
6.6 
9 

6.6 
6.5 

6.5 
6.6 
9 
6.5 

4 

6.6 
9 
9 
9 
12 

12 
12 
14 
16 
12 

10 
10 
10 
14 
20 
43 

68 
68 
48 
25 
25 

26 
20 
20 
20 
12 

18 
20 
12 
16 
12 

20 
32 
43 
63 
63 

63 
85 
97 
97 
85 

86 
110 

97 
110 

86 

68 
68 
68 
85 
139 

191 
172 
211 
211 
211 

165 
139 
139 
124 
124 

130 
172 
211 
282 
172 

139 
124 
139 
211 
264 

277 
232 
277 
277 
800 
350 

325 
300 
300 
875 
475 

476 
450 
450 
450 
425 

425 
450 
450 
425 
400 

400 
875 
375 
850 
850 

325 
325 
300 
825 
277 

300 
277 
254 
282 
282 

101 
211 
264 
191 
191 

211 

191 
172 
172 
172 

166 
172 
625 
254 
277 

277 
277 
300 
277 
232 

101 
191 
191 
172 
172 

165 
189 
124 
124 
124 
110 

110 
110 
110 
110 
106 

106 
104 
102 
100 
96 

97 
07 
86 
86 
74 

68 

68 
68 
48 
48 

48 
48 
48 

48 
48 

48 
48 
43 
48 
82 
82 

S2 
32 
83 
83 
82 

32 

25 
25 
25 
25 

25 
25 
25 
25 
25 

25 
25 
25 
25 
20 

25 
25 
S3 
20 
20 

32 
48 
68 
85 
130 

277 
166 
134 
124 

(•) 

375 
800 
101 
124 
110 

97 
85 
74 
68 
68 

68 

68 
68 

48 
82 

25 
25 
90 
20 
20 

25 
82 
48 
48 
S3 
S3 

88 

25 
25 
25 
S2 

S2 
S3 
S3 
S3 

25 

20 
25 
S3 
83 
25 

S2 

20 

20 

16 
16 
14 
U 
12 

10 
10 
10 
12 
12 

12 

2 

12 

3 

12 

4 

12 

5 

13 

6 

U 

7 

10 

8 

10 

9 

10 

10 

9 

11 

9 

12 

10 

13 

10 

14 

10 

15 

10 

16 

10 

f7 

14 

18 

19 

...^.. 

12 
12 

20 

10 

21 

10 

22 

g 

23 

7.8 

24 

7.8 

25 

6.6 

6.6 

2 

9 

7.8 

7.8 

9 

7.8 

26 

7.8 

27 

9 

28 

9 

29 

9 

30 

9 

31 

9 

aDiecharge  not  known,  ae  the  rating  enrye  has  not  been  developed  to  thla  atagou 

NOTB.— Daily  dJadhaige  Feb.  14  to  18  estimated  at  2  seoond-fBet;  Feb.  21  to  28. 4  aeoond-feet,  and  Mar.  1 
to  4,  at  10  aeoand-feet.   Ditohaiga  interpolated  for  other  days  for  which  gags  iMfiitB  are ' 
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Month. 


DiBObaif  0  in  seoond-fBet. 


Run-off 
(total  in 
aora-fwt). 


Aoca- 
nwy. 


Janoary  25-31... 

Fabraary 

Maioii 

,^:::::::::::: 

June 

July 

Aagiut 

Septembtf 

October  80  dayi. 

November 

Daoember 


(•) 


0 
12 
43 
110 
380 
476 
626 
110 
180 

82 
14 


2 

2 

4 
13 
68 
282 
110 
82 
20 
30 
10 

7.8 


6.04 
3.26 
11.2 
6a8 
170 
883 
206 

7a7 

88.7 
M.1 
22.1 

lai 


96 

188 

680 

2,000 

11,000 

21,600 

12,700 

4,860 

2,000 

6,860 

1,820 


TbeiMTlod. 


62,800 


•  Maxlmnm  dlsohargM  for  the  year  oooaired  October  6,  bot  the  amoant  Is  not  known. 
mrOOMFAKOBX  BZVSB  HXAS  VOmT  OmAWfO&O,  OOLO. 

lioeation.— On  the  north  line  of  sec.  23,  T.  48  N.,  R.  9  W.,  New  Mexico  principal 
meridian,  2  miles  north  of  Fort  Crawford,  Colo.  Nearest  important  tributary, 
Happy  Canyon  Creek,  enters  about  8  miles  downstream. 

Reoorda  available.— July  11,  1910,  to  October  31, 1911.  From  October  2,  1907,  to 
October  31, 1910,  a  station  was  maintained  half  a  mile  west  of  Fort  Crawford,  but 
the  records  at  the  two  stations  are  not  directly  comparable  as  diversions  amounting 
to  200  second-feet  and  more  during  the  irrigation  season  are  made  between  the 
two  points. 

I>raiziage  area.— 497  square  miles. 

Gkkge.— Vertical  staff. 

Chaiinel. — Somewhat  shifting;  frequent  measurements  necessary. 

JMaeharge  xneaaurenienta. — ^Made  from  the  bridge. 

Winter  flow. — ^During  the  winter  months  observations  are  discontinued  because  of 
ice. 

IHTeraioiia. — Beside  the  diversions  mentioned  previously  many  other  diversions  are 
made  above  and  below  the  station.  Uneompahgre  River  is  so  overappropriated 
that  the  United  States  Reclamation  Service  is  constructing  a  tunnel  and  canal  to 
divert  1,300  second-feet  from  Qunnison  River  into  Uneompahgre  River  above  this 
point. 

Aocuraey.^Althougfh  the  channel  is  somewhat  shifting,  sufficient  discharge  measure- 
ments have  been  made  to  form  a  basis  for  reliable  estimates. 

Oooperation. — Station  is  maintained  in  cooperation  with  the  United  States  Reclama- 
tion Service,  by  which  the  field  data  are  fumiahed. 

Dikharge  measuremenU  of  Uneompahgre  River  near  Fort  Crawford,  Colo.,  in  1911, 


Data. 

H  ydrogfapher . 

bei^t. 

Dls- 
charge. 

Date. 

H  ydiograplier . 

hei^t. 

Die. 
charge. 

M^   » 

Christiansen  and  Bwett 
£.  H.  Swett 

Feet, 
2.10 
2.10 
2.46 
2.06 
8.82 
4.90 
4.80 

112 
160 
110 
865 
1,080 
846 

July  11 
26 

Oct.     8 

E.H.  Swett 

Feet. 
8.30 
8.25 
8.12 
2.30 
2.32 
8.47 

400 

Apr.  18 
*^    26 

-MS 

Jane  18 
22 

do 

do 

do 

861 

do 

do 

848 
129 

do 

do 

do 

136 
485 

8174*— W8P  309—14 
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8XJBFA0S  WATBB  SUPPLY,  1011,  PABT  IZ. 


Daily  gage  height,  in/eet,  of  Uncompahgre  River  near  Fort  Cnnqfofd^  Colo.,  for  1911. 

[W.  F.  Hurlbort,  obsarw.] 


Day. 

Apr. 

MV. 

Jane. 

July. 

Au«. 

8q>t. 

Oct. 

1 

2.60 
2.66 
2.66 
2.65 
2.43 

2.60 
2.35 
2.20 
3.16 
2.05 

1.80 
1.06 
1.87 
1.76 
1.60 

1.77 
2.10 
2.10 
2.23 
2.60 

2.43 
2.64 
2.63 
2.33 
2.32 

3.60 
2.53 
2.65 
2.63 
2.00 

1.75 
1.66 
1.66 
1.60 
2.10 

8.00 
2.45 
2.85 
2.95 
2.80 

2.20 
2.00 
2.10 

"'i'io' 

2.20 
2.40 
2.45 
X50 
2.20 

3.00 
1.26 
1.06 
3.40 
8.80 

8.06 
2.66 
2.40 
2.80 
3.20 
8.40 

8.30 
8.80 
3.35 
8.80 
8.85 

4.85 
4.30 
4.35 
4.65 
4.60 

4.70 
4.85 
4.60 
4.90 
8.90 

4.05 
8.90 
8.90 
4.35 
4.30 

4.06 
4.26 
4.10 
4.30 
4.15 

8.85 
8.80 
8.86 
3.75 
8.40 

8.40 
8.75 
4.30 
4.25 
4.05 

4.05 

4.10 
3.80 
3.66 
8.50 

3.85 
8.15 
4.45 
4.60 
4.15 

8.75 
8.40 
8.45 
4.10 
4.10 

8.85 
8.80 
8.80 
8.26 
2.95 

8.06 
8.80 
2.96 
2.90 

'"i'io" 

3.25 
8.10 
2.55 
2.35 
2.45 

2.40 
2.45 
2.16 
2.10 
2.45 

2.60 
2.60 
2.75 
2.43 
2.42 

2.40 
2.32 
2.36 
2.50 
2.40 

2.40 
2.65 
8.06 
2.60 
2.60 

2.32 
2.33 

3.18 
3.00 
ZIO 
3.10 

3.08 
3.00 
3.06 
3.26 
2.28 

2.12 
2.23 
8.08 
1.88 
2.25 

2.16 
2.20 
2.15 
2.18 
2.85 

2.80 
2.25 
2.85 
2.28 
2.26 

2.28 
2.30 
2.30 
2.20 
2.22 

2.38 
^55 

2.60 
8.80 

5.00 

2 

4.10 

3 

8.80 

4 

8.30 

5 

5.00 

6 

5.10 

7 

4.60 

8 

8.66 

9 

3.50 

10 

3.45 

11 

8.35 

12 

3.26 

13 

3.15 

14 

3.06 

16 

2.95 

16 

2.85 

17 

3.76 

18 

2.80 

19 

2.80 

90 

2.70 

21 

2.81 

92 

3.60 

93 i. 

3.60 

24 ^ 

2.60 

26 

2.50 

26 

3.55 
2.  ID 

27 

28 

2.50 

29 

2.60 
2.60 
2.50 

30 

81 

Daily  dieeharge,  in  eecond-feety  of  Uncompahgre  River  near  Fort  Crawford,  Colo,,  for  1911. 


Day. 


Apr.      May.     Jane.     Joly.      Aoc.      Sept      Oct. 


1. 
3. 
3. 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 


27. 
28. 
29. 
30. 
31. 


174 
204 
184 
204 
162 

174 
149 
125 
118 
108 

71 
90 
79 
66 
51 

68 
110 
110 
128 
174 

102 
183 
197 
144 
144 

174 
180 
304 
197 
96 


66 
56 

47 
51 
110 

388 

166 
350 
375 
337 

125 
96 
110 
126 
141 

125 
157 
166 
174 
126 

96 
90 
90 
157 

878 

308 
184 
157 
237 
346 
412 


378 
378 
395 
878 
580 

800 

777 
800 
944 
930 


1,040 
S30 

1,070 
600 

664 

600 
600 
800 

777 

664 
754 
686 
781 
706 

580 
560 
580 
540 
413 


413 
540 
777 
754 
664 

664 

686 
560 
501 
446 

805 
831 
848 
930 
708 

640 
412 
428 
686 
686 

580 
560 
560 
808 
276 

808 

878 
275 
363 
873 
483 


863 
316 
184 
149 
166 

157 
166 
118 
110 
166 

198 
198 
336 
162 
160 

157 
144 

149 
174 
167 

157 
184 
808 
108 
174 

144 

138 
122 
100 
110 
110 


107 
99 
108 
188 
128 

118 
128 
100 
81 
183 

119 
125 
118 
123 
149 

141 
183 
149 
138 
133 

130 
141 
141 
189 
128 

118 
154 
184 
198 

560 


1,130 
686 

560 

878 

1,120 

1,170 
830 
501 
446 


896 
863 
881 

803 

275 


287 
Vt 
214 


1« 
1« 
174 
174 

184 
814 
174 
1« 

m 

174 


Note.— DisQliaiie  detennlned  fltom  «  weQ-deflned  rating  ouire. 
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MotU/ily  dMuxrge  of  Uheompahgre  River  near  Fort  Crawford,  Colo.,  for  1911, 


MonfbL 

DiBObarseiiiMooiidpfBet. 

BOHlff 

(total  in 
aore4M). 

Aoen- 

If^Xt^^Tt**! 

Ifttilmqm 

Mean. 

ncy. 

April 

204 
412 

1,070 
020 
803 
600 

1,170 

61 
47 
878 
382 
100 
81 
174 

141 
172 
887 
628 
172 
146 
394 

8,890 
10,000 
40,900 
82,600 
10,000 

8,030 
24,200 

B. 

ifiy^ :;:::::::::..:: :.... 

B 

JxxobA      

B. 

July 

B. 

B. 

B. 

OGtob«r 

B. 

The  period 

130,000 

mrOOMFAKOBX  BXVX&  AT  XOITTXOU,  OOLO. 

liocation. — ^At  highway  bridge  one-fourth  mile  west  of  Montrose .  Nearest  important 
tributary,  Happy  Canyon  Greek,  enters  about  2  miles  below. 

Seoorda  available.— April  22, 1903,  to  October  81, 1911. 

IDrainage  area.— 505  square  miles. 

Oage. — ^Vertical  staff;  location  and  datum  tmchanged. 

GhaimaL — ^Extremely  shifting. 

3>ischarge  zneaaurementi.— Made  from  the  bridge. 

Winter  flow. — ^Although  ice  forms  along  the  edges  of  the  river  during  the  winter 
months  the  river  does  not  freeze  over.  Observations  of  gage  heights  are,  however, 
discontinued  during  November,  December,  January,  February,  and  March. 

DiTexaiona.— TJncompahgre  River  is  so  qverappropriated  that  the  United  States 
Reclamation  Service  is  constructing  a  tunnel  and  canal  to  divert  1,300  second- 
feet  from  Gunnison  River  into  the  Uncompahgre  above  Uncompahgre. 

Accuracy. — Sufficient  discharge  measurements  were  made  during  1911  to  enable 
computation  of  dischaiges  by  indirect  method  for  shifting  channels;  the  estimates 
may  be  considered  fair. 

Cooperation. — Station  is  maintained  in  cooperation  with  the  United  States  Reclama- 
tion Service,  by  which  the  field  data  are  furnished. 

Dieeharge  measuremente  of  Uncompahgre  River  at  Montrose,  Colo.,  in  1911. 


Dais. 

Hydiographtr. 

bed^^ 

D19- 

cbusB. 

Date. 

Hydrographer. 

bei^. 

Dl«. 
cbarfo. 

Iffnr.  21 

Chrlstlaiisen  and  Swett. 
E.H.Bw«tt 

FeeL 
2.05 
2.70 
8.12 
2.fi0 
8.00 
3.66 
5.40 
4.58 

77.2 
174 

44.3 
122 
280 
022 
400 

Aug.  14 

28 

Sept.  26 

Oct.   10 

14 

23 

S.H.  Swett 

FeeL 
3.75 
4.02 
8.06 
2.80 
2.67 
8.50 
8.01 
2.60 

"1^ 

Jim«    8 
13 
28 

:::::&:::::::::::::::: 

do 

do 

do 

do 

do 

357 

do 

do 

do 

do 

do 

do 

134 
78.3 
58.1 

370 
234 
147 
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Daily  gage  hiiglii,  infeet^  of  Uncampahgre  River  at  liantroge^  Colo, ^  for  1911. 
[AlfiPed  BMvfls,  obserw.] 


Day. 

lUr. 

Apr. 

May. 

J11I10. 

July. 

Aug. 

Sept. 

Oct. 

1     

8.30 
3.35 
3.34 
3.42 
8.23 

8.15 
3.06 
2.99 
2.90 
2.84 

2.84 
2.61 
2.54 
2.35 
2.26 

2.27 
2.68 
2.66 
3.07 
3.15 

8.34 
8.32 
8.00 
2.90 
2.91 

8.30 
8.30 
8.25 
8.00 
2.70 

2.38 
2.30 
2.87 
2.58 
2.97 

8.45 
8.35 
8.30 
8.28 
8.08 

8.50 
2.27 
2.88 
3.20 
2.46 

2.29 
2.43 
2.40 
2.55 
3.45 

2.25 
2.05 
2.06 
2.76 
8.88 

8.25 
2.88 
2.65 
8.02 
8.28 
3.35 

8.80 
3.82 
8.00 
8.60 
4.50 

4.60 
4.60 
4.80 
4.75 
5.10 

8.00 
6.30 
5.16 
5.30 
4.65 

4.70 
4.50 
4.06 
6.20 
7.30 

6.90 
6.85 
6.10 
5.80 
6.56 

4.65 
4.45 
4.26 
8.50 
2.90 

4.00 
4.60 
4.80 
4.65 
4.80 

4.65 
4.66 
4.40 
4.10 
4.20 

8.85 
8.70 
4.45 
6.80 
4.26 

4.25 
4.00 
8.80 
4.66 

4.70 

4.60 
4.20 
4.46 
4.20 
8.70 

8.80 
8.65 
8.46 
8.26 
8.35 
4.10 

8.15 
8.66 
8.75 
8.65 
8.68 

8.10 
2.66 
2.40 
2.40 
2.80 

2.96 
2.92 
8.05 
3.82 
2.72 

3.66 
3.45 
3.37 
3.85 
3.64 

3.72 
3.83 
8.06 
2.83 
3.78 

3.66 
3.70 
3.70 
2.70 
2.66 
2.56 

3.47 
3.43 

2.70 
2.68 
2.83 
3.85 
3.60 

3.47 
3.44 
3.59 
3.68 
3.91 

3.78 
3.70 
3.70 
3.70 
2.72 

2.60 
3.74 
3.82 
2.80 
8.81 

3.84 
3.86 
3.90 
8.26 
4.12 

5.9S 

2 

4.80 

3 

4.45 

4 

4.08 

5 

5.64 

0 

5.55 

7        

4.35 

g 

3.00 

0              

8.68 

10 

3.49 

11 

8.23 

12 

3.14 

13 

8.08 

14 

3.90 

15    

2. 98 

15       

3.88 

17 

2.78 

18 

3.76 

19    

2.76 

20 

2.72 

21 

2.05 

2.72 

22 

2.68 

23 

2.63 

24 

2.60 

25 

2.54 

26 

2.55 

27 

2.62 

28 

2.64 

29 

2.00 

80 

2.5S 

31 

2.54 

Daily  discharge,  in  second  feet,  of  Uncompahgre  River  at  Montrose,  Colo.,  for 

191U 

Day. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Bept 

Oct. 

1    

185 
198 
196 
315 
171 

155 
135 
123 
105 
96 

66 
62 
51 
31 
24 

25 
74 
69 
139 
155 

196 
190 
125 
106 
107 

185 
185 
176 
125 
75 

33 
27 
82 
57 
119 

222 
198 
185 
171 
131 

45 

26 
29 
90 
41 

26 
38 
36 
52 
40 

24 
12 
12 
82 
192 

176 
102 
62 
129 
181 
198 

185 
340 
360 
260 
560 

595 
696 
670 
660 
790 

750 
876 
810 
876 
612 

630 

660 

896 

1,290 

1,840 

1,140 
1,300 
1  940 
1,060 
940 

600 

460 

860 

160 

50 

280 
480 
550 
530 
690 

630 
630 
460 
860 
380 

270 
275 
508 
830 
432 

432 

355 
800 
588 
595 

620 
415 
602 
415 
276 

800 
262 
212 
165 
188 
385 

145 
238 
388 
383 
315 

136 
63 
35 
36 
76 

107 
99 

136 
99 

63 

40 
30 
32 
30 
89 

63 
79 
125 
79 
68 

62 
60 
60 
60 
62 
41 

32 
27 
44 

61 
79 

60 
57 
87 
20 
35 

82 
29 
44 

57 
97 

72 
60 
60 
60 
68 

58 

66 

79 
75 
77 

83 
87 
96 
166 
891 

1,280 

2 

730 

3 

680 

4          

440 

5 

1,270 

6 

1,220 

7 

'630 

8 

440 

9             

440 

10 

367 

11 • 

286 

12 

365 

13 

350 

14    

228 

IS 

210 

16 

189 

17 

181 

18 

177 

19 



177 

20 

160 

21 

115 

169 

22 

161 

23 

149 

24 

145 

35 

136 

36 

138 

37 

149 

28 

153 

20 

145 

30 

142 

31 

136 

Non.—Daliy  discharge  determined  by  indirect  metliod  for  ihlftlng  channels.   Diaoharge  intapolated 
BQ>t.  8  and  4. 
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Monthly  di$(karge  </  Uneompahgre  River  ai  lionirote,  Colo.,  for  1911. 


DiMShaigtt  In  seoomd-feet. 


iLf^^Tjin^itn-  Minizmim.     Mean, 


Run-off 
(total  in 
acre-feet). 


Aooo- 
raoy. 


Jane.. 


Jnly. 

Angort 

Septwnber.. 
October 


315 
333 

1,840 


801 
1,380 


34 
13 
60 

166 
30 
37 

186 


125 
86.6 

600 

414 
02.7 
73.4 

860 


7,440 
6,330 
41,100 
36,600 
6,700 
4,370 
32,100 


The  period. 


112,000 


mrOOllPAHOBB  BXVXB  VZAX  DELTA,  OOLO. 

Location.— At  highway  bridge  on  range  line  between  R.  95  and  R.  96, 2  miles  aouth 
of  Delta;  no  tributaries  between  the  station  and  the  mouth,  and  no  important 
tributaries  for  several  miles  upstream. 

Beoorda  available.— April  29,  1903,  to  October  31,  1911. 

I>raina^  area.— 1,130  square  miles. 

Qa^.— Vertical  staff.  The  gage  was  originally  located  at  a  highway  bridge  one- 
fourth  mile  above  the  Denver  &  Rio  Grande  Railroad  bridge.  On  November  17, 
1903,  it  was  moved  to  the  railroad  bridge  where  it  was  read  until  April  21, 1904. 
An  inclined  gage  was  installed  near  the  bridge  on  April  21, 1904,  which  was  used 
until  November,  1906,  when  a  staff  gage  was  installed  at  the  present  site.  April 
16, 1910,  a  new  gage  was  installed  at  a  datum  slightly  different  from  the  preceding. 
The  relation  between  the  gages  at  the  various  sites  was  not  determined. 

GhaimeL — ^Extremely  shifting. 

Difloharge  measnrementi.— Made  from  the  bridge. 

Winter  flow.— The  flow  is  probably  not  materially  affected  by  ice  although  ice  forms 
along  the  edges  and  slush  ice  frequently  occurs.  ObservationB  are  discontinued 
during  the  winter  months. 

BiTandona.- The  normal  flow  is  diverted  during  the  irrigation  season  by  ditches 
above  the  station,  so  that  the  records  represent  largely  return  seepage  water. 

Aoeuracy. — ^Estimates  of  dischaige  must  be  rated  as  fair  or,  possibly,  for  certain 
periods,  good,  as  sufficient  measurements  have  not  been  made  to  give  data  for 
using  the  indirect  method  for  shifting  channels  to  the  fullest  extent. 

Ck>operation.— Station  maintained  in  cooperation  with  the  United  States  Reclama- 
tion S^vice,  by  which  the  field  data  are  furnished. 

Discharge  meoiurements  of  Uneompahgre  River  near  Delta^  Colo.,  in  1911. 


Date. 

Hydiographer. 

hei^. 

Di5. 
charge. 

Date. 

Hydrographer. 

he^ 

Dia. 
charge. 

Apr.  30 
July    7 

E.  H.Bwett 

Feet. 
3.11 
2.30 
3.30 
8.40 

8ee.-/t. 
74.0 
117 
98.0 
803 

Jnly  31 

80 
Oct.   13 

E.  H.  Swett 

Feet. 
8.44 
3.14 
1.71 
3.84 

"^^ 

do 

do 

do 

....do 

do 

do 

147 
48.8 
611 
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DaOy  gaffe  height^  infutf  of  Uneompdhgre  River  near  Deka,  Colo.,  for  1911. 
[Mn.  W.  7.  liAxioe,  obMrrw.] 


Diy. 

Apr. 

Mty. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

1 

2.75 
2.06 
2.90 
2.76 
2.76 

2,86 
2.90 
2.60 
2.66 
2.40 

2.26 
2.10 
2.00 
1.00 
1.90 

1.80 
1.76 
1.75 
1.80 
2.16 

3.40 
2.76 
2.96 
2.90 
2.60 

2.66 
2.75 
8.00 
8.00 
2.76 

2.60 
2.16 
2.26 
2.60 
2.80 

2.80 
8.86 
8.60 
8.80 
8.60 

8.10 
2.75 
2.66 
2.60 
2.60 

2.80 
2.20 
2.26 
2.80 
2.80 

2.26 
2.80 
2.80 
2.10 
2.86 

2.86 
2.20 
2.10 
2.10 
2.00 
2.10 

2.06 
2.00 
2.10 
2.26 
2.76 

2.06 
8.16 
8.10 
8.80 
8.36 

8.80 
8.65 
8.75 
8.80 
8.60 

8.85 
3.26 
8.00 
8.40 
8.70 

8.75 
4.00 
8.90 
8.96 
8.06 

8.60 
8.36 
8.10 
2.86 
2.66 

2.60 
2.06 
8.60 
4.26 
8.76 

3.60 
8.46 
3.50 
8.20 
8.26 

2.86 
2.50 
2.75 

3.54 

3.44 
8.64 
8.44 

8.10 

8.14 
8.14 
2.84 
2.64 
2.64 
2.84 

2.29 
2.24 
2.24 
1.94 
1.00 

1.64 
1.64 
1.54 
L64 
L62 

1.60 
1.66 
1.72 
1.60 
1.64 

L54 
1.64 
L64 
1.54 
L54 

L50 
1.64 
1.80 
1.74 
L74 

1.60 
1.50 
L74 
L74 
L70 
L74 

1.64 
L64 
1.60 
L74 
1.74 

L74 
1.74 
1.74 
1.74 
L74 

L79 
L74 
L79 
1.64 
2.04 

2.04 
2.04 
2.04 
2.04 
2.04 

2.04 
2.09 
X89 
2.24 
2.24 

X24 
2.84 
2.40 
2.60 
3.09 

4.44 

2 

4.29 

s 

8.54 

4 

8.29 

5 -. 

6 

4.24 
5.84 

7 

4  14 

8 

3.44 

9 

8.24 

10 

3.19 

11 

8.04 

12 

2.94 

18 

2.84 

14 

2.84 

16 

2.74 

16 

2.64 

17 

2.90 

18 

2.54 

19 ; 

2.44 

20 

2.89 

21 

2.84 

2.28 
2.29 

22 

23 

24 

2.29 

26 

2.24 

26 

2.24 

27 

2.29 

28 

2.44 

20 

2.34 

80 

2.34 
2.24 

81 

Note.— Oas*  wuhed  out  July  u  uid  replaoed  Tiiljr  21. 

Daily  dieeharge,  in  second-feet,  of  Uneompahgre  River  near  Delta,  Colo,,  for  1911. 


Day. 

Apr. 

May. 

7aiie. 

July. 

Aug. 

8«>t. 

Oct. 

1 

192 
218 
230 
102 
192 

218 
230 
156 
146 
115 

92 
70 
66 
46 
46 

36 

30 
30 
36 
78 

116 
103 
246 
230 
186 

156 
78 
02 
136 
206 

206 
372 
480 
560 
480 

200 
102 
146 
186 
186 

100 
86 
02 
100 
100 

02 
100 
100 

70 
106 

62 
66 

70 
02 
198 

246 
275 
290 
365 

450 

560 
403 
538 

560 
470 

872 
338 

200 
390 
515 

338 

660 
606 

633 
638 

136 
246 
470 
770 
538 

470 
410 
490 
370 
300 

266 
106 
260 
310 
860 

410 
460 
510 
560 
610 

663 
608 
608 
608 
501 

187 
172 
172 
96 
44 

36 
36 
21 
21 
18 

44 
39 

49 
44 
36 

21 
21 
21 
21 
21 

28 
86 
88 
58 
58 

36 
36 
44 
53 
53 

53 
80 
80 
80 
80 

90 
80 
90 
60 
150 

150 
150 
150 
150 
160 

150 
190 
290 
249 
240 

1,240 

1,170 

810 

2 

8 

4 

660 

6 

1,140 
1,740 

6 

7 

8 

9 

673 

10 

660 

11 

583 

12 

538 

13 

498 

14 

495 

16 

456 

16 

416 

17 

306 

18 

376 

10 

336 

20 

316 

21 

296 

22 

277 

28 

2n 

24 

277 

26 

264 
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Daibf  di$charg€f  in  Meeand-feet,  Uneompahgre  River  near  Delta^  Colo.,  for  i9/l— Contd. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

at 

168 
193 
300 
380 
193 

70 
70 
66 

TO 

470 
873 

168 

481 
481 
864 

363 
363 
303 

44 

38 
63 
63 
63 
68 

340 
370 
830 
400 
670 

364 

27 

377 

28 

888 

29 

306 

ao 

396 

81 

304 

NoTS.— Dafly  diKhargedetennined  as  foUowi:  Apr.  1  to  July  7  tnm  a  hMj  well  defined  rating  onnre; 
July  8  to  30  and  Sept.  7  to  Oct.  6  by  hidlreot  method  for  ahlfting  channels;  Joly  31  to  S^t.  6  and  Oct. 
7  to  81  from  pootiy  defined  rathig  corres.    Dischaige  interpolatea  July  14  to  30. 

Monthly  dUcharge  of  Uncompahgre  River  near  DeUa,  Colo,,  for  1911. 


Month. 


DJeohaise  hi  second-feet. 


MaTfifin"*    ifiriiniTitn,     Mean. 


Bun*ofl 
(total  hi 
aore-feet). 


Aoco- 
raoy. 


Jona 

Jnly 

AllgOBt 

S^lember. 


360 
660 
660 
770 
187 
670 
1,740 


80 
65 
65 

135 
18 
86 

364 


140 
160 
866 
430 
68.8 
158 
666 


8,000 
9,840 
31,700 
36,400 
8,810 
9,400 
84,700 


The  period. 


114,000 


OAVOV  OBXSX  AT  OIT&AT,  OOLO. 

lioeatlon.— At  Ouray,  Colo.,  in  sec.  31,  T.  44  N.,  R.  7  W.  New  Mexico  principal 
meridian,  in  the  Uncompahgre  National  Forest,  200  feet  above  the  mouth  of  the 
creek.  Neaiest  tributary,  a  small  lotream,  enters  from  the  east  some  distance 
above. 

Beooxds  ayailAbl#.— January  25  to  December  31, 1911. 

Drainage  area.— 26  square  miles  (measured  on  topographic  sheets). 

Oage.— Vertical  staff. 

Gha]i]ieL--Shifting,  after  highwater. 

Discharge  meaaurementa.— Made  from  nearby  footbridge  during  high  water,  and 
by  wading  at  ordinary  stages. 

^i^nter  flow. — ^Ice  causes  practically  no  backwater  at  this  station. 

Divexaioiia. — No  water  is  diverted  above  the  station. 

Aoeuracy.— Station  &arly  well  rated  except  for  high  stages. 

Cooperatiozu — Station  maintained  in  cooperation  wi^  the  United  States  Forest 
Service. 

Dieeharge  meaeurements  of  Canon  Creek  at  Ouray,  Colo.,  in  1911. 


Data. 

Hydrognplier. 

iMl^ 

Dia- 
ohaige. 

Date. 

Hjdiocnvhar. 

hel^t. 

Dis- 
eharia. 

Tan.  26 
Ifw.  30 
Jnnft  33 

0.  M.  Wtamiar 

do 

do 

Fea, 
0.81 
.33 
3.10 

9.9 
378 

Sept  8 
OoL  26 
Deo.  18 

O.lLWIminer 

do 

H.  B.  Wataa 

Ftet, 
0.60 
.80 
.30 

38.5 
10.8 
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8UBFACE  WATEB  BUPPLY,  1911,  PABT  IX. 


Daily  gage  height^  infuiy  of  Canon  Creek  at  Ouray,  Colo.  ^  for  1911, 
[T.  J.  WatklDs,  obsarw.] 


D.y. 

Jan. 

Feb. 

l€ar. 

Apr. 

May. 

June. 

July. 

Au«. 

Sept 

Oct. 

Not. 

Dec 

1 1 

0.25 
.2 
.2 
.25 
.1 

.1 

.2 

.15 

.2 

.3 

.3 
.2 
.2 
.2 
.25 

.3 

'6*2" 

.2 
.2 
.2 
.2 
.2 

.2 
,2 
.2 
.2 
.25 

.3 

.25 

.8 

.25 

.25 

.25 
.25 
.25 
.25 
.25 

.25 

.26 

.25 

.3 

.4 

.7 

0.85 
.7 
.8 
.7 
.5 

.5 
.5 
.4 
.4 
.4 

.45 

.4 

.4 

.4 

.4 

.4 
.5 
.56 

.6 

.7 

.7 

.8 

.05 

.» 

.8 

.8 
.9 
.9 
1.0 
.8 

0.7 
.7 
.6 
.7 

1.0 

1.1 
1.1 
1.2 
1.2 
1.1 

1.1 
1.0 
1.0 
.9 
.9 

1.0 
1.1 
1.1 
1.2 
1.1 

1.0 
.0 
1.0 
1.3 
1.2 

1.3 
12 
1.3 
1.4 
1.5 
1.5 

1.5 
1.5 
1.5 
1.8 
2.0 

2.1 
2.2 
2.2 
2.1 
2,0 

2.1 
2.2 
2.1 
2.1 
2.0 

2.0 
1.9 
1.9 
1.9 
1.8 

1.8 
1.8 
1.7 
1.7 
1.8 

1.7 
1.8 
1.6 
1.5 
1.4 

1.8 
1.0 
1.8 
1.7 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
2.6 
2.0 
2.0 

2.0 
2.0 
2.0 
2.1 
2.0 

1.8 
1.6 
1.6 
1.6 
1.6 

1.5 
1.5 
1.4 
1.4 
1.4 
1.3 

L3 
1.3 
1.3 
1.2 

1.1 
1.1 
1.0 
1.0 
.9 

.9 
.9 
.8 
.8 
.8 

.8 
1.3 
1.1 
1.0 

.0 

.8 
.8 
.8 
.7 
.6 
.6 

0.6 

LI 
1.5 

2.0 
1.6 
1.3 
1.3 
8.9 

2.2 
1.7 
1.5 
1.5 
1.3 

1.2 
1.1 
1.0 
.0 
.0 

.8 
.8 
.8 
.7 
.6 

.4 
.4 
.4 
.4 
.4 

.4 
.5 
.5 
.5 
.4 
.4 

0.4 
.4 
.4 
.4 
.8 

.3 

.3 

.4 

.35 

.3 

.26 
.S 

.35 
.35 

.8 

.8 

.25 

.25 

.25 

.25 

.25 

.2 

.2 

.2 

.2 

.2 
.2 
.2 
.2 
.2 

a2 

2 

3 

4 

5 

.2 
.2 
.2 

.2 

6 

.2 

7 

.2 

8 

.2 

0 

.2 

10 

.2 

11 

.2 

12 

.2 

13 

.2 

14 

.2 

14 

.2 

16 

.2 

17 

.2 

18 

.2 

19 

.2 
.2 

.2 

20 

.2 

21 

.15 

22 

.15 

23 

.15 

24 

.15 

25 

26 

27 

28 

29 

30 

31 

.2 

.2 

.2 

.2 

.25 

.25 

.25 

.15 

.15 
.15 
,U 
.U 
.15 
.15 

Daily  discharge,  in  seeond-feei,  of  Canon  Creek  at  Ouray,  Colo.,  for  1911. 


Day. 


Jan. 


Feb. 


liar. 


Apr. 

May. 

June. 

July. 

Aug. 

8epL 

OeL 

Nor. 

70 

50 

172 

224 

138 

^ 

200 

20 

50 

50 

172 

242 

138 

38 

180 

20 

63 

38 

172 

224 

138 

88 

138 

20 

50 

50 

224 

206 

122 

88 

138 

20 

28 

92 

260 

189 

120 

38 

510 

14 

28 

107 

278 

189 

118 

28 

296 

14 

28 

107 

296 

189 

116 

28 

206 

14 

20 

122 

296 

1S9 

114 

28 

172 

20 

20 

122 

278 

189 

112 

28 

172 

17 

20 

107 

260 

180 

110 

28 

138 

14 

24 

107 

278 

189 

107 

28 

122 

11 

20 

92 

296 

189 

107 

28 

107 

14 

20 

92 

278 

368 

92 

28 

92 

17 

20 

77 

278 

260 

92 

28 

77 

17 

20 

77 

260 

260 

77 

28 

77 

14 

20 

92 

260 

260 

77 

28 

63 

14 

28 

107 

242 

260 

77 

28 

63 

11 

83 

107 

242 

260 

63 

28 

03 

11 

38 

122 

242 

278 

63 

28 

50 

11 

50 

107 

224 

260 

63 

28 

38 

11 

50 

92 

224 

224 

68 

28 

20 

11 

63 

77 

224 

180 

138 

38 

20 

8.0 

84 

92 

206 

180 

107 

38 

20 

8.0 

77 

138 

206 

180 

92 

38 

20 

8.0 

63 

122 

224 

180 

77 

38 

20 

8.0 

63 

138 

206 

172 

63 

50 

20 

8.0 

77 

122 

224 

172 

63 

«3 

28 

8.0 

77 

138 

189 

155 

68 

77 

28 

&0 

02 

155 

172 

155 

50 

107 

28 

8.0 

63 

172 

155 

155 

38 

172 

20 

8.0 

172 

138 

38 

20 

1. 

2., 
3. 
4. 

5.. 

6.. 
7.. 
8.. 
0.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

2G.. 
27.. 
28.. 
29.. 
80.. 
81.. 


8.0 

8.0 
8.0 
8.0 

11 

11 

11 


11 
8.0 
8.0 

11 
4.0 

4.0 
8.0 
6.0 
8.0 
14 

14 
8.0 
8.0 
8.0 

11 

14 

12 

10 
8.0 
8.0 

8.0 
8.0 
8.0 
8.0 
8.0 

8.0 
8.0 
8.0 


8.0 
8.0 
8.0 
8.0 
8.0 

8.0 
8.0 
8.0 
8.0 
8.0 

8.0 
8.0 
8.0 
8.0 
11 

14 
11 
14 
11 
11 

11 
11 
11 
11 
11 

11 
11 
11 
14 
20 
50 


8.0 
S.0 
fLO 
8.0 
8.0 

8.0 
8.0 
8.0 
P.O 
8.0 

&0 
&0 
8.0 
8.0 
8.0 

8.0 
8.0 
80 
8.0 
8.0 

0.0 
0.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
6.0 
6.0 


.^SSiJ?**?L^I?S!!?  ^Hte?**^/"*"*  •.  ^y  ""^  dBllnad  raUng  curva.   Dtoehaiia  Jan.  1  to  M 
•>timatMlat8noond-fBet.   DisoluuiBlntaipoUtedfvolliardayBftw^dyQlifafaliei^taMBi-'-^- 
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MofUMy  dUeharge  of  Canon  Cruk  at  Ouray,  Colo.,  for  1911. 
Pnlnaca  ana,  26  square  mOes.] 


185 


DJnbarge  hi  BBoond-fnt. 


Mazhmun. 


MtntfTi"*q 


Pwr 
square 


RiiiHxff* 


>tfajn 
dratnagB 


Total  hi 
acre-faet. 


Acoo- 
racy. 


Jannary... 
Febniary. . 

March 

Ap  ~ 


^: 


June. 

July 

Aucnst 

Septamber. 
October.... 
Novcmlwr. . 


14 

M 

02 

172 

296 

368 

138 

173 

510 

20 

8 


6.0 
8.0 
20 
38 
1» 
138 
38 
28 
20 
8.0 
6.0 


8.20 
8.82 
11.6 
45.8 
106 
236 
311 
01.5 
42.0 
104 
12.9 
7.29 


0.319 
.330 
.443 
1.74 
4.04 
0.04 
8.12 
3.63 
1.63 
4.00 
.496 
.280 


a  37 

.35 

.51 

1.04 

4.66 

10.10 

0.36 

4.06 

1.81 

4.61 

.66 

.32 


mieyear. 


368 


6.0 


73.6 


2.83 


38.64 


610 

490 

707 

2,700 

6,460 

14,000 

13,000 

5,630 

2,500 

6,400 

768 

448 


53,600 


DOLORES  BIVBB  BASIN. 
3>OLOBB8  SIVBm  AT  D0L0BX8,  OOLO. 

lioeation.— One-fourth  mile  southwest  of  the  raikoad  station  at  Dolores,  in  Monte- 
zuma County,  Colo.  Nearest  tributary,  Lost  Canon  Creek,  enters  some  distance 
above  the  station. 

Beoords  available.— August  27, 1910,  to  December  31, 1911. 

I>rainage  area. — 524  square  miles  (State  engineer's  report). 

Qa^.— Automatic  recording  gage. 

OhaimeL — ^Probably  permanent. 

Biaehazge  xneaaurementa.— Made  from  bridge. 

Bivexsioiis.— No  data. 

Cooperation. — Station  is  maintained  and  records  are  furnished  complete  for  publica- 
tion by  the  State  engineer. 

iHacharffe  measurements  of  Dolores  River  at  Dolores,  Colo,,  in  1911. 


Date. 

HydiQgraplier. 

beS^. 

Dis- 
charge. 

Data. 

HydrograplMr. 

bdS^t 

Dis- 
chaige. 

F^b.  11« 

Grieve  and  Claytoa 

do 

B.S.  Clayton 

Feet. 
2.38 
2.40 
2.02 
4.00 
5.30 

aec^L 
eo 
60 
212 
888 
2,140 

May  10 

Jane  25 
Aug.  28 
Nov.  12 
Dec.  12> 

B.S.Clayton 

Feet. 
5.70 
4.75 
2.05 
2.00 
2.02 

*t«« 

130 

Vtr     17 

do 

do 

do 

do 

'■Z 

Apr.  17 
Say.  18 

do 

do 

150 
88 

albaoondttton. 
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Daily  gage  height,  infuij  ofDolwu  River  at  Doloree,  Colo.,  for  1911. 
[ICn.  J.  L  Hughes,  oboarrer.] 


D.y. 

Tta. 

Feb. 

lUr. 

Apr. 

M.y. 

June. 

Toly. 

Aug. 

86pt 

Oct. 

Not. 

Dec 

1 

2.7 

2.8 

2.8 

2.86 

20 

8.0 

3.0 

2.06 

2.06 

8.0 

8.16 

8.2 

3.2 

3.16 

8.1 

8.16 

8.2 

8.15 

8.05 

8.06 

8.0 

3.05 

2.9 

8.1 

8.15 

8.2 

8.16 

8.05 

8.16 

8.16 

8.0 

2.0 
2.7 
2.6 
2.6 
266 

2.5 

2.4 

2.6 

2.45 

2.65 

2.66 
2.46 
2.36 
2.36 
2.36 

2.8 

2.8 

2.4 

2.36 

2.3 

2.8 

2.65 

2.36 

2.4 

2.5 

2.4 
2.4 
2.95 

2.85 

2.36 

2.8 

2.36 

2.46 

2.46 

2.4 

2.45 

2.6 

2.85 

8.2 

2.0 

2.76 

2.7 

2.75 

2.85 

2.06 

3.0 

2.06 

8.06 

8.10 

8.2 

8.25 

8.8 

8.36 

8.2 

8.1 

8.2 

8.35 

8.55 

3.76 

8.9 

8.05 

3.9 

3.9 

8.75 

3.7 

3.65 

3.6 

3.65 

3.65 

3.65 

8.7 

8.66 

8.66 

8.7 

8.85 

4.0 

4.1 

4.25 

4.46 

4.6 

4.0 

4.06 

4.7 

4.7 

4.0 

5.0 

5.15 

5.2 

4.76 

4.55 

4.6 

4.85 

6.15 

6.56 

5.8 

5.75 

5.86 

6.0 

6.8 

5.5 
5.4 
5.4 
5.2 
5.2 

5.15 

5.25 

5.35 

6.6 

5.2 

4.0 

4.05 

5.2 

5.4 

5.4 

5.35 

6.25 

6.2 

5.15 

5.0 

5.0 

5.15 

6.05 

5.06 

6.1 

5.15 

6.25 
5.15 
5.15 
5.35 
6.3 

5.2 
6.1 
5.0 
5.1 
5.1 

4.05 
4.75 
4.65 

4.6 
4.65 

4.6 
4.7 
4.56 
4.55 

4.5 

4.3 

4.25 

4.3 

4.2 

4.15 

4.15 

4.35 

4.85 

4.2 

4.0 

8.05 

4.25 

4.2 

4.05 

3.86 

8.7 

8.75 

4.3 

4.6 

4.35 

4.1 
4.1 
8.0 
4.5 
4.0 

4.75 
4.6 
4.65 
4.4 

4.75 

6.35 

4.0 

4.75 

4.5 

4.35 

4.0 

3.85 

8.7 

3.6 

8.55 

3.5 

3.4 

3.3 

3.25 

3.2 

3.26 

8.85 

8.35 

3.8 

3.15 

3.06 

8.06 

8.06 

8.0 

8.06 

8.0 

8.0 

3.2 

8.25 

8.1 

8.0 

8.0 

2.9 

2.9 

2.86 

2.8 

2.8 

2.8 

2.8 

2.8 

2.85 

2.8 

2.7 
2.7 
2.7 
2.7 
2.65 

2.6 

2.6 

2.65 

2.7 

2.75 

2.7 

2.6 

2.55 

2.5 

2.4 

2.46 

2.6 

2.05 

2.86 

2.66 

2.5 

2.9 

8.05 

8.35 

4.85 

5.65 
4.06 

3.1 

2 

3  15 

8 

3  0 

4 

8.1 

5 

8.2 

6 

8.2 

7 

3.15 

8 

8.15 

9 

2.0 

10 

3.1 

11 

8.0 

12 

2.8 
2.8 
2.8 
2.76 

2.06 
2.8 

2.6 
2.0 
8.0 

2.06 

2.0 

8.0 

2.0 
8.0 

8.0 
2.0 
2.8 

2.8 
8.1 

3.0 

13 

14 

16 

16 

17 

18 

10 

ao 

21 

22 

23 

24 

26 

26 

27 

28 

29 

SO 

81 

Note.— OafB  helghti  afleoted  by  ioe  Jan.  1  to  Feb.  12  and  Deo.  11  to  81. 

Daily  diecharge,  in  second-feet,  of  Dolores  River  at  Dolores,  Colo.,  for  1911. 


Day. 

Jan. 

Feb. 

Har. 

Apr. 

May, 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Deo. 

1 

80 
80 

80 
80 
80 

80 
80 
80 
80 
75 

75 
75 
75 
75 
75 

70 
70 
70 
70 
70 

60 
60 
60 
60 
60 

60 
60 
60 
60 
60 
60 

65 
65 
65 

65 
65 

65 

65 
65 
65 

65 

70 
74 
74 
74 

67 
67 
82 

74 
67 

67 
118 
74 
82 
102 

82 
82 
74 



74 
74 
67 
74 
02 

03 

82 
02 
102 
105 

840 
210 
105 
150 
166 

105 
280 
250 
230 
270 

205 

840 
868 
806 
425 

840 
290 
840 
426 
548 
002 

805 
848 
805 
805 
602 

665 

618 
580 
548 
648 

618 
656 
618 
618 
656 

768 

890 

075 

1,105 

1,292 

1,440 
1,745 
1,798 
1540 
1,540 

1,746 
1860 
2,006 
2,060 
1690 

1,390 

}'!S 
1,600 

2,006 

2,452 

2,740 
2682 
2  796 
2,855 
2,740 

2,395 
2,280 
2  280 
2,060 
2,080 

2,008 
2,115 
2,225 
2,510 
2,000 

1,745 
1,796 
2,060 
2,280 
2,280 

2,225 
2  116 
2,060 
2,006 
1860 
1,860 

2,006 
1,902 
1.902 
1,055 
2,006 

2,115 
2,006 
2006 
2,226 
2,170 

2,000 
1,956 
1850 
1,955 
1,056 

1,770 
1,540 
1420 
1,350 
1,880 

1,800 
1,380 
1:220 
1,200 
i;i20 

886 

895 

1,042 

1042 

990 

706 

762 
068 
930 
828 
606 

605 

636 

1,006 

1,280 

1,0*2 

860 

880 

730 

1,168 

1,470 

1,850 
1,230 
1  103 
1,080 
i;850 

1,840 
1470 
1850 
1,156 

795 

605 
605 
645 
516 
485 

430 
380 
858 
835 

858 

406 
405 
880 
812 
270 

270 
270 
250 
270 
260 

260 
886 
858 

290 
250 

250 
210 
210 
106 
180 
180 

180 
180 
180 
196 
180 

160 
150 
160 
150 
137 

124 
124 
137 
160 
165 

150 
124 
113 
102 
82 

02 
124 
230 
195 
137 

102 
210 
270 
406 
1,042 

2,096 
1,610 

180 

2 

200 

3 

150 

4 

150 

6 

150 

6 

125 

7 

125 

8 

100 

0 

100 

10 

100 

11 

00 

12 

180 
180 
180 
165 

280 
180 
180 
210 
250 

230 
210 
250 
210 
250 

280 
210 
180 
180 
180 

88 

13 

14  

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

...... 

20 

SO 

....•• 

81 
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D0L0BB8  BIVBB  BASIN. 
McmOdy  dUduarffe  o/Dolom  River  ai  JMoret,  Oolo,,for  X911, 


187 


Month. 


Dtodhaige  in  Mooad-CBet 


Ifudmnm.  Mlntmom. 


Rnn-off 
(totalin 
aore-feet). 


Jannery... 
February. 
March. 
Ap 


i£^:. 


June. 

July 

August 

September 

October  1-2 

November  12-«).. 
December  1-12... 


The  period. 


80 

113 

603 

2,060 

2,855 

2,225 

1,840 

0B5 

1,043 

2,005 

250 

200 


60 

65 

67 

548 

1,890 

806 

605 

180 

82 

1,510 

165 

88 


70 

73 

245 

1,080 

2,168 

1,610 

1,048 

380 

101 

1,800 

206 

130 


4,324 

4,046 

15,002 

64,282 

138,014 

06,315 

64,131 

20,818 

11,864 

7,150 

7,746 

2,000 


480,881 


SAV  KXOiriL  BZVX&  AT  PULOXXVILLX,  OOLO. 

liooation.— About  three-fourths  of  a  mile  below  Placerville,  Colo.,  about  aec.  34,  T. 
44  N.,  R.  11  W.,  New  Mexico  principal  meridian.  Nearest  tributary,  Bio  del 
Godo,  enters  at  Placerville. 

Reooxds  available.— September  13, 1910,  to  December  31, 1911. 

Draina^^  area.— 304  square  miles  (State  engineer's  report). 

Oa^. — Vertical  staff. 

ChaxmeL — ^Permanent. 

Diaoharge  meaaurementa.— Made  from  the  bridge  during  high  water  and  by 
wading  at  ordinary  stages. 

Divendona.— No  data. 

Ooopexation. — Station  is  maintained  and  records  are  furnished  complete  for  publica- 
tion by  the  State  engineer. 

Diicharffe  mmwremenU  of  San  Miguel  River  at  PlaeerviUe,  Colo,,  in  1911. 


Date. 

Hydrogr^pher. 

he^t. 

Db. 
ofaaige. 

Date. 

Hydiogr^pber. 

hSSt. 

Db. 
diaigS. 

Feb    13 

Oriere  and  Clayton.... 
B.  8.  Clayton 

Fid. 
0.40 
.48 
1.00 
2.10 
2.50 

72 
166 
513 
634 

Nov.  24 
Deo.  16a 

B.  8.  Clayton 

Fed. 

1.40 

6.20 

.67 

1.70 

^-& 

Mar.  16 

do 

do 

M.  K.  Fnngff- 

1,740 

Apr.  15 
UKy  20 

JtUMB  24 

do 

do 

do 

'  04 
66 

e  loa  oQOdittaii* 
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188  SUBFACE  WATBB  SUPPLY,  19U,  PABT  IX. 

Daily  gage  height^  in  feet,  qfSan  Migud  River  at  PlaoervilU,  Colo.^far  1911. 
[John  E.  Stanqolst,  obaervw.) 


Day. 

Jan. 

Fab. 

Mar. 

Apr. 

May. 

Juna. 

July. 

Aug. 

Sapt 

OcL 

Nor. 

Dm. 

1 

1.0 
1.6 
1.6 

!45 
.45 

.46 

.45 
.46 
.45 
.55 
.55 
.45 

0.60 
.65 

.45 
.45 
.5 

.6 
.4 
.4 
.4 

.45 

.46 
.46 
.45 
.4 
.4 

.35 
.86 
.4 
.4 
.4 

.86 
.4 
.4 
.4 
.45 

.45 
.85 
.4 

0.45 
.45 
.4 
.45 
.5 

.45 
.45 
.45 
.45 

.7 

.6 

.45 

.5 

.5 

.5 

.5 

.5 

.45 

.45 

.5 

.55 

.65 
.56 
.65 
.55 

.45 
.65 
.66 
.7 
.8 
.9 

1.06 
1.06 
1.15 
1.15 
.96 

.06 

.0 

.85 

.86 

.8 

.86 
.85 
.8 
.76 
.8 

.95 
1.16 
1.2 
1.4 
1.0 

1.8 

1.75 

1.66 

1.7 

1.7 

1.7 
1.9 
1.8 
1.8 
1.0 

1.55 
1.5 
1.7 
2.0 
2.15 

2.36 
2.4 
2.6 
2.6 
2.56 

2.45 

2.3 

2.3 

2.2 

2.15 

2.1 

2.16 

2.2 

2.5 

2.1 

2.1 
2.1 
2.1 
2.8 
2.4 

2.4 

2.2 
2.25 
2.3 
2.45 
2.4 

2.45 
2.4 
2.45 
2.6 
2.85 

8.06 

2.9 

8.06 

8.1 

3.0 

8.1 
8.1 
8.0 
8.1 
2.85 

2.55 
2.45 
2.4 
2.55 
2.6 

2.65 
2.8 
2.65 
2.65 
2.5 

2.5 
2.0 
2.8 
2.7 
2.65 

2.6 

3.05 

2.9 

8.0 

2.76 

2,7 
2,76 
2.6 
2.6 
2.45 

2.25 
2.2 
8.9 

< 

■'i.*75' 
1.8 

1.85 
1.85 
1.85 
1.7 
1.85 

1.65 
1.65 
1.66 
1.55 
1.66 

1.7 
2.05 
1.8 
1.7 
1.66 

1.5 

1.36 

1.3 

1.25 

1.2 

1.15 

1.15 
LI 
1.15 
1.16 
1.1 

1.0 
1.0 
1.0 
.96 
1.0 

1.0 
1.0 
1.06 
1.15 
1.16 

1.1 

1.0 

.06 

.9 

.9 

.85 
.85 
1.06 
.9 
.86 

1.0 
1.2 
1.46 
1.4 
2.35 

3.8 

2.55 

2.1 

1.7 

4.36 

3.95 
2.85 
2.35 
2.15 
2.0 

1.9 
1.75 
1.7 
1.6 
1.55 

1.45 
1.45 
1.35 
1.3 
1.16 

1.1 

1.16 

1.15 

1.15 

1.1 

1.15 
1.1 
1.1 
1.15 
1.0 
.96 

0.96 

^:8 

.9 
1.0 

.95 

.9 
1.0 
1.0 
1.0 

.8 
.7 
1.06 
.0 
.9 

.9 
.9 
.9 
.9 

.86 

.86 
.85 
.8 
.75 
.7 

.75 

.7 

.6 

.66 

.75 

a? 

2 

.7 

8 

.75 

4 

.9 

6 

.9 

6 

.8S 

7 

.8S 

8 

.8 

9 

.75 

10 

.8 

u 

.7 

12 

.7 

13 

.96 

14 

1.46 

16 

1.8 

16 

3.15 

17 

1.88 

18 

L.8 

ig 

.96 

ao 

.88 

21 

1.2 

22 

1.75 

23 

1.8 

34 

3.4 

25 

2. 35 

26 

2. 75 

27 

3.26 

28... 

8.56 

29 

30 

8.65 

3.55 

81.       .  ... 

8.7 

Note.— Gage  heights  affected  by  ioe  Jan.  1  to  3  and  Nov.  80  to  Dec  31.   The  gage  was  washed  out  July  14. 
Daily  discharge,  in  eecond-feetr  of  San  Miguel  River  at  Placerville,  Colo.,  far  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dee. 

1 

75 
76 
75 
75 
60 

91 
127 
108 
01 
91 

91 
76 
76 
75 
75 

91 
75 
75 
75 
75 

76 
76 
08 
68 
68 

08 

SI 

83 
83 
68 

91 
83 
08 
08 
75 

75 
60 
60 
60 
68 

68 
68 
68 
60 
60 

54 
54 

60 
60 
60 

64 
60 
60 
00 
08 

08 
64 

00 

68 
68 
60 
68 
75 

68 
68 
68 
68 
108 

91 
68 
75 
76 
75 

75 
75 
68 
68 
75 

83 
83 
83 
83 
83 

68 
83 
100 
106 
127 
148 

184 
184 
200 
200 

160 

160 
148 
138 
138 
127 

138 
138 
127 
118 
127 

160 
199 
222 
276 
338 

404 
387 
854 
870 
870 

870 
438 
404 
404 
838 

322 
306 
370 
472 
520 

606 
626 
666 
706 
686 

646 
586 
586 
648 
520 

510 
529 
548 
666 
510 

510 
610 
510 
586 
026 

626 
648 
562 
580 
038 
015 

035 
615 
032 
006 
780 

880 
820 
885 

910 
860 

910 
908 
858 
906 
788 

602 
620 

678 

700 
780 
700 
700 
680 

680 
670 
764 
712 
091 

670 
868 
708 
844 
733 

712 
733 
670 
670 
610 

533 

514 

1,282 

"*866* 
872 

880 
889 
389 
840 
824 

824 
824 
283 
283 
283 

840 
460 
873 
840 
288 

278 
234 
221 
208 
196 
184 

184 
173 
184 
184 
173 

152 
152 
152 
142 
162 

152 
162 
162 
184 
184 

178 
162 
142 
138 
138 

124 
124 
162 
183 
124 

162 
196 
263 
248 
671 

968 
650 
478 
340 
1,540 

1,818 
776 
571 
496 
442 

406 
856 

840 
806 
283 

268 
268 
234 

221 
184 

178 
184 
184 
184 
173 

184 
173 
178 
184 
153 
142 

142 
152 
133 
133 
152 

142 
133 
152 
152 
153 

115 
100 
183 
138 
133 

133 
138 
133 
133 
124 

124 
124 
115 
108 
100 

106 
100 
86 
02 
02 

85 

2 

85 

3 

85 

4 

80 

6 

80 

6 

80 

7 

75 

8 

75 

9 

75 

10 

70 

11 

70 

12 

70 

13 

60 

14 

60 

15 

60 

16 

50 

17 

55 

18 

55 

19 

55 

20 

55 

21 

60 
60 
60 
60 
60 

66 
66 
66 
56 
56 
65 

22 

23 

24 

25 

25 

27 

28 

20 

80 

81 ; 

NoTi.^DaUy  discharge  estimated,  because  of  backwater  lh>m  toe,  Jan.  1  to  3  and  Nov.  80  to  Dec  SL 
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FBBMONT  BIVBB  BASIN.  189 

Monthly  diadiarge  of  San  Miguel  River  at  PlacervUle,  Colo.,  for  1911, 


Month. 


DtediaigB  In  seoond-feet. 


Run-off 
(total  In 
acre-feet). 


Jaimary... 
FebrawT. 
Handi.. 
An 


^v 


June. 
July  1-13.... 
August  0-31. 
September.. 

October 

NoTember.. 
December... 


127 
91 
148 
438 
706 
910 

1,293 
4flO 
671 

1,640 
162 
86 


The  period. 


60 
64 

60 
118 
306 
600 
614 
184 
124 
142 
86 
60 


78.8 
04.4 
81.1 

245 

667 

742 

742 

314 

177 

399 

126 
63.4 


4,860 

3,680 

4,990 

14,600 

34,200 

44,200 

19,100 

14,300 

10,600 

24,600 

7,600 

3,900 


186,000 


FBEMONT  BIVEB  BASIN. 
FBEMONT  BIVEB   NEAB   THUBBEB,  UTAH. 

Ziooatioii.— At  the  ranch  of  John  Smith  ,inBec.6,T.29S.,R.4E.,  Salt  Lake  meridian, 

2  milee  below  the  town  of  Thurber. 
Beoords  available.— -May  13, 1909,  to  December  31,  1911. 
I>rai2iage  area.— 720  square  miles. 
Oage.-'Vertical  staff. 
GhaaneL — Shifts  during  high  water. 
Disoharge  xneasttrementa.— Made  by  wading  at  low  stages  and  from  a  cable  and 

car  during  high  stages. 
Winter  records. — Ice  affects  relation  of  gage  height  to  discharge  at  times  during  the 

winter  months. 
Diversioiis. — Nearly  all  of  the  low-water  flow  of  the  river  above  Thurber  is  diverted 

and  used  for  irrigation,  most  of  the  water  in  the  channel  at  such  periods  being 

derived  from  springs  southwest  of  Thurber.    Mill  ditch  and  the  Torrey  canal 

head  about  600  feet  below  the  station. 
Artificial  control.— The  flow  of  the  river  is  regulated  by  Johnson  Reservoir  (capacity, 

4,800  acre-feet),  which  is  located  about  4  miles  north  of  Fish  Lake,  the  source  of 

Fremont  River. 
Accuracy. — Records  are  only  approximate  at  times,  because  of  the  shifting  character 

of  the  stream  bed  and  probable  effect  of  backwater  at  gage. 
Cooperation.— Maintained  in  cooperation  with  the  State  of  Utah. 

The  following  discharge  measurement  was  made  by  J.  G.  Dort: 
August  7,  1911:  Gage  height,  5.13  feet,  discharge,  60.8  second-feet. 

Daily  gage  heighi,  in  feet,  of  Fremont  River  near  Thurber,  Utah,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Bept 

Oct 

Nov. 

Deo. 

1 

6.2 

0.0 

&96 

6.05 

6.96 

&66 

6.6 

&7 

&8 

6^9 

&76 

6.7 

6.66 

6.66 

6.6 

&6 

&66 

&6 

6.65 

6.6 

&6 
6.6 
6.6 
6.8 
6.9 

6.9 

6.96 

6.9 

6.9 

6.86 

6.7 

&9 

6.8 

6.86 

6.6 

6.6 
&2 
6.0 
6.1 
6.0 

&26 

6.26 

6.3 

6.36 

6.4 

&4 

6.46 

6.46 

6.4 

&46 

4.96 

4.96 

4.9 

4.86 

4.85 

4.9 

4.9 

4.96 

4.9 

4.86 

4.9 

4.96 
4.9 
4.86 
4.86 

4.8 

4.86 

4.8 

4.9 

4.95 

6.26 

6.3 

6.26 

6.26 

6.2 

&2 

6.26 

6.26 

6.2 

6.2 

6.2 

&2 

6.26 

6.26 

6^3 

6.8 

6.25 

6.26 

&2 

&2 

6.26 

6.26 

6.3 

&3 

6.35 

&3 

6.35 

6.3 

6.36 

&35 

6.3 

6.3 

6.26 

&26 

&26 

613 

6.3 

5.3 

6.35 

5.35 

6b  66 

2 

6.4 

3 

6.46 

4 

6.4 

5 

6.36 

6 

6b4 

7 

6.4 

8 

6.36 

9 

&36 

10 

6.4 
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190  SUKPACE  WATBB  BUPPLTy  1911,  PABT  IX. 

DaU^  gaffe  height,  in  feet,  of  Fremont  River  near  Thurber,  Vtah.for  19i/— Gontiimed. 


D«y. 


,«. 

Felk 

lUr. 

Apr. 

lUy. 

Ijsm, 

July. 

Aug. 

Sept. 

Oct 

Not. 

&.0 

&6 

&86 

5.0 

6.46 

4.86 

6.0 

6.26 

&26 

&8 

6.3 

&85 

6.6 

6.0 

&0 

6.46 

4.0 

6.0 

&3 

5.26 

&3 

&35 

&9 

6.66 

6.0 

4.0 

&4 

4.0 

6.0 

6.86 

6.26 

&3 

6.4 

&.05 

6.66 

6.06 

4.06 

&46 

4.06 

&05 

6.36 

6.8 

6.25 

6.4 

5.0 

6.6 

6.06 

4.0 

6.6 

4.0 

6.06 

6.3 

&36 

6.26 

&45 

&85 

&6 

&06 

4.0 

6.6 

4.86 

&1 

&25 

&S 

&8 

6.4 

5.0 

&66 

6.0 

4.0 

6.66 

4.0 

6.1 

5.25 

6.26 

&25 

&45 

&86 

6.6 

&0 

4.06 

&6 

4.06 

&16 

6.2 

6.26 

5.25 

5.4 

&8 

6.66 

6.06 

4.06 

6.6 

4.06 

6.2 

6.26 

&26 

&8 

&36 

ft.  76 

6.6 

6.0 

6.0 

5.6 

6.0 

&1 

&26 

&3 

6.3 

6.4 

&» 

6.6 

&8 

&0 

6.66 

&06 

6.1 

6.8 

5.25 

&3 

6.4 

fi.06 

5.6 

&86 

6.0 

6.6 

6.1 

6.06 

&8 

6.2 

6.26 

6.46 

fi.6 

5.66 

6.6 

6.3 

&46 

6.06 

6.1 

6.26 

&26 

6.3 

6.4 

&.8 

6.6 

6.6 

&3 

&4 

6.06 

6.16 

&26 

&3 

&26 

&45 

&8 

6.6 

6.6 

&26 

&36 

6.0 

6.16 

6.8 

&3 

6.3 

6.5 

&85 

&6 

6.66 

&26 

&36 

4.0 

&2 

6.26 

&85 

&8 

&66 

&85 

6.6 

6.0 

6.26 

6.S 

4.0 

&2 

6.26 

&86 

&3 

6.56 

A.  85 

&66 

&0 

6l26 

&2 

4.06 

&26 

&2 

&4 

&26 

&6 

6.8 

6ul 

6.26 

5.16 

4.0 

&2 

6.2 

&4 

6.26 

&66 

&86 

6.2 

&2 

6.1 

4.06 

6.26 

6.26 

6.86 

6.3 

&5 

6.76 

6.7 

6.0 

6.26 

6.26 

6.3 

Dec 


11. 

13. 
13. 
14. 
16. 

16. 
17. 
18. 
10. 
20. 

31. 
22. 
23. 
24. 
26. 

36. 
27. 
28. 
29. 
80. 
31. 


&4 
&35 

6l36 

6u3 

&35 

6l4 

&45 

&4 

6u4 

6L36 

6.4 

6L4 

6u45 

6.4 

6L45 

6.6 

6l45 

6l5 

6l56 

6.6 

6.66 


Note.— RelAtlaa  of  gage  beightB  to  (Usohnve  probably  afleoted  by  toe  Jan.  1  to  Feb.  10  and  Nor.  34  to 
Dae.  81. 

Daily  discharge,  in  »ec(md-feet,  of  Fremont  Rioer  near  Thurber,  Utah,  for  1911. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

1 

113 
113 
138 
168 
174 

174 
183 
174 
174 
166 

183 
174 
174 
183 
183 

183 
174 
174 
183 
174 

168 
166 
138 
138 
138 

136 
174 
174 
306 
233 
313 

313 
348 
330 
330 
138 

138 
TO 
43 
46 
43 

43 
43 
32 
38 
32 

33 
33 
38 
38 
43 

43 
43 
70 
70 

77 

77 
77 
77 
77 
70 

77 
77 
84 
01 
06 

08 
106 
106 

96 
106 

106 
106 
06 
106 
128 

138 
120 
113 
113 
113 

1» 
113 
106 
96 
01 

01 
84 
70 
63 
46 
43 

38 

38 
33 
28 
38 

83 
33 
38 
33 
•      28 

28 
33 
33 
88 
32 

38 
83 
88 
38 
43 

60 
46 
60 
60 
48 

33 
83 
38 

33 

88 

83 
88 
33 
38 
38 

33 
28 
23 
33 
88 

43 
43 

43 
60 
60 

46 
46 
63 
70 
46 

46 
£0 
46 
63 
63 

70 
70 
77 
70 
77 
77 

77 
84 
77 
77 
70 

70 
77 
77 
70 
70 

77 
84 
01 
01 

84 

77 
77 
70 
77 
77 

84 
84 
77 
77 
84 

77 
77 
70 
70 
77 
77 

TO 
70 

77 
77 
84 

84 
77 
77 
70 
70 

77 
77 
77 
84 
77 

84 
77 
77 
77 
84 

77 
70 
77 
84 

84 

01 
01 
96 
98 
91 

77 
77 
84 
84 

91 

84 

91 
84 
91 
91 

84 
84 
84 
77 

77 

84 
77 
77 
84 
84 

84 
77 
84 
77 
84 

84 
84 
77 
77 
84 
84 

84 

2 

84 

3 

77 

4 

77 

6 

77 

6 

84 

7 

84 

8 

84 

0 

01 

10 

91 

U 

84 

12 

91 

13 

gg 

14 

gS 

15 

100 

16 

gg 

17 

106 

18 

gg 

10 

91 

20 

113 

113 
128 
130 
113 
113 

113 
113 
130 

9g 

21 

96 
106 

98 

22 

23 

24 

26 

36 

27 

28 

20 

30 

31 

Non.~Daay  dischaiiKe  determined  from  a  poorly  defined  curve.    Dtoahaige  Feb.  1  to  19 
96  aeoottd-feet;  diaohaiie  Not.  34  to  30  estimated  at  85  aeoond-feet. 
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JfofilHly  dw^argt  of  Fremont  River  near  Tkurher,  Utah,  for  J$ll. 
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Mdnfli. 

DiBchaiie  In  seoond-fMt. 

Ron-off 
(total  In 
acra-feet). 

AOCQ- 

Ifft-rlm^m 

MIntmqTO. 

Mean. 

racy. 

JannafT 

O80 

103 

170 
94.8 
96.3 
38.9 
47.8 
77.7 
83.8 
82.7 
89.9 

O00.0 

1'22 
1^600 
8»030 
6,930 
3,140 
3,940 
4780 
4,930 
5^080 
5,380 
8,000 

D. 

FrtraSy:. 

C. 

iSSS!^::::;:::::;::;:::;;;:::::::::::::::::::::: 

313 
348 

128 

w 

77 
91 
96 
91 

113 
32 
43 
28 
33 
70 
70 
77 

B. 

April 

B. 

Say^    ::      : : 

B. 

jmeiv;;:::::::::::::::::::::::::::::::::::::::::: 

C. 

July 

C. 

Xifcit:::::::::::::::::::::::::::::::::::::::::::: 

B. 

B. 

oSota' 

B. 

C. 

1>eoembfir 

D. 

TlMTMr... .....  ..... 

348 

84.7 

61,600 

a  Estimated. 
HXTDDT  CBEEK  NEAR   EMEBY,  UTAH. 

lioeatiozu — ^At  Jacobeen's  ranch,  about  1  mile  above  the  boundary  line  of  the  Manti 
Forest  Beeerve,  in  the  N£.  i  NE.  i  sec.  21,  T.  21  S.,  R.  6  E.,  Salt  Lake  base  and 
meridian. 

Beoords  available.— May  1  to  July  31, 1909;  July  23, 1910,  to  December  31, 1911. 

3>ni2iage  area.— ^7  square  miles. 

Oa^.— Inclined  staff. 

OhanneL— Shifting. 

Diaeharge  xneaanremanta.— Made  frpm  cable  at  high  water  and  by  wading  at  low 
and  medium  staged. 

Winter  flow. — Ice  affects  relation  of  gage  height  to  discharge  for  long  periods  during 
the  months  of  December,  January,  and  February. 

DiTereioaa.— The  station  is  above  the  headgatee  of  the  Emery,  Independence  Co., 
and  Lower  canals,  and  is  near  a  proposed  reservoir  site;  records  indicate  the 
natural  flow  of  the  stream  and  the  amount  of  water  available  for  storage. 

Aecuxacy. — ^Poor  because  of  shifting  character  of  the  stream  bed. 

Oooperation.— Maintained  in  cooperation  with  the  State  of  Utah. 

Diecharge  meaeurements  of  Muddy  Creek  near  Emery,  Utah,  in  1911. 


Date. 

Hydrographer. 

bdQSt. 

Dis- 
charge. 

Date. 

Hydrograpber. 

aase 
helgLt 

Dis. 
charge. 

Mar.  24 

O.H.Canfleld 

Leonvd  Tanner 

do 

do 

Feet, 
1.60 
3.23 
2.30 
3.10 

aec-n. 

19.3 
90.3 
114 
67.3 

Sept.   7 
Oct.     9 

J.C.Dort 

Fe«t. 
1.61 
1.61 
1.96 

"^t;. 

Joly  31 

Leonard  Tanner 

do 

19.7 
19.3 
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192  8UBFA0B  WATBB  SUPPLY,  19U,  PABT  IX. 

Daily  gage  hei^,  in  feet,  of  MvMy  Creek  near  Emery,  Utah,  for  1911. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

flept 

Oet. 

Nov. 

Deo. 

1 

1.2 

1.26 

1.1 

1.1 

1.3 

1.1 
1.3 
1.3 
1.2 
1.2 

1.1 
1.1 
1.8 
1.3 
1.2 

1.1 
1.1 
1.1 
1.2 
1.2 

1.1 
1.2 
1.2 
1.2 
1.1' 

1.8 
1.3 
1.3 

1.8 
1.4 
1.4 
1.4 
1.6 

1.6 
1.6 
1.6 
1.6 
•  1.6 

1.7 
1.7 
1.8 
1.9 
1.9 

2.0 
2.0 
2.2 
2.0 
2.0 

1.6 
1.5 
1.6 
1.6 
1.7 

1.8 
1.8 
2.0 
2.1 
2.1 
2.3 

2.0 
1.8 
1.8 
1.9 
1.8 

1.6 
1.6 
1.6 
1.2 
1.2 

1.1 
1.2 
1.0 
1.0 
1.0 

1.0 
1.6 
1.7 
1.9 
2.0 

2.1 
2.4 
2.6 
2.6 
2.6 

2.4 
1.8 
2.6 
2.7 
2.8 

2.9 
2.4 
2.3 
3.0 
3.2 

3.4 
2.4 
2.3 
2.6 
3.6 

2.5 
2.2 
2.3 
2.3 
2.6 

2.3 
3.2 
2.4 
2.3 
2.6 

2.6 
8.3 
2.6 
2.4 
3.5 

2.6 
2.5 
8.2 
2.3 
3.2 
2.5 

2.6 
2.6 
2.6 
2.36 
2.3 

2.46 

2.2 

2.2 

2.4 

2.16 

2.4 
2.6 
2.6 
2.5 
2.5 

2.7 
2.4 
2.6 
2.6 
2.4 

2.6 
2.6 
2.6 
2.6 
2.6 

2.5 

2.6 

2.46 

2.4 

2.4 

2.4 
2.4 
2.4 
2.6 
2.5 

2.4 
2.4 
2.8 
2.3 
2.3 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.8 
2.2 
8.2 
2.5 

2.8 
2.6 
2.4 
2.4 
2.3 

2.3 
2.2 
8.7 
2.6 
2.4 
2.3 

2.3 
2.8 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.16 

2.15 

2.16 

2.1 

2.1 

2.1 

2.1 
2.2 
2.0 
2.0 
2.0 

4.2 
2.0 
1.6 
1.6 
1.6 

1.5 
1.5 
1.5 
1.6 
1.6 
1.4 

1.4 

1.4 
1.6 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.5 
1.6 
L6 
1.6 
1.6 

1.5 
1.6 
1.6 
1.6 
1.6 

1.6 

2 

1.6 

1.4 

3 

4 

L6 

1-4 

5 

6 

1.6 

7 

1.4 

S 

2.0 
2.0 
2.0 

2.0 
1.9 
1.9 
1.9 
1.8 

1.8 

"'*'l6* 

L5 
1.7 
1.6 

""Hi' 

9 

1.4 

10 

U 

12 

1.4 

13 

14 

1.4 

16 

16 

1.4 

17 

18 

L8 
1.8 

L8 

1.7 

1.7 

1.7 

1.4 

19 

20 

L6 

21 

22 

1.6 

1.4 

23 

24 

*'"i.'i' 

1.4 

26 

26 

27 

1.6 

1.4 

28 

1.7 
1.7 

29 

1.6 

30 

1.4 

31 

1.7 

Non.—Relatloii  of  gage  height  to  discharge  affected  by  ice  Jan.  1  to  27  and  during  Deoomber. 
Daily  discharge,  in  second-feet,  of  Muddy  Creek  nearJSmery,  Utah,  for  191  i. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Jnly. 

Aug. 

Sept. 

Oct. 

Not. 

1 

3.0 
4.6 
1.0 
1.0 
6.0 

1.0 
6.0 
3.0 
3.0 
3.0 

1.0 
1.0 
6.0 
6.0 
3.0 

1.0 
1.0 
1.0 
3.0 
3.0 

1.0 
3.0 
3.0 
3.0 
1.0 

6.0 
6.0 
6.0 

6.0 
10 
10 
10 
16 

16 
21 
16 
21 
21 

28 
28 
87 
48 
48 

61 
01 

61 
61 

21 
15 
21 
21 
28 

87 
87 
61 
76 
76 
108 

61 
87 
87 
48 
37 

21 

15 

16 
3.0 
3.0 

1.0 
3.0 
.0 
.0 
.0 

.0 
21 
28 
48 

61 

76 
124 
141 
141 
141 

124 
87 
168 
175 
192 

209 
124 
106 
226 
280 

294 
124 
108 
141 
311 

141 
92 
108 
106 
168 

106 
260 
124 
106 
141 

168 
277 
168 
124 
811 

158 
141 
260 
108 
260 
141 

141 
158 
168 
116 
106 

132 
92 
92 

124 
84 

124 
141 
168 
141 
141 

175 
124 
134 
160 
118 

184 
160 
134 
184 
134 

134 
134 
126 
118 
118 

118 
118 
118 
137 
121 

105 
106 
80 
89 
80 

73 
73 
73 
78 

78 

73 
89 
73 
234 
121 

89 
121 
106 
106 

80 

89 
73 
319 
137 
106 
89 

89 
89 
73 
73 
73 

73 
78 
78 
78 
66 

66 
66 
68 
68 
68 

68 
78 
46 
46 
46 

404 
73 
28 
28 
28 

20 
20 
90 
20 
20 
16 

15 
16 
20 
20 
20 

20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

20 
20 
20 
20 
20 

20 
20 
22 
22 
22 

22 
16 
16 
16 
11 

11 
11 
11 
11 
11 

11 
11 
11 

7 
7 

7 
7 

7 
7 
7 
7 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

26 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

80 

31 

Note.— Dall: 
latad  for  days 


ty  discharge  determined  from  a  curve  fairly  well  defined  fbr  all 
for  which  gags  heights  ars  missing. 


stages.   Discharge  intafpo- 
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Monthly  discharge  of  Muddy  Creek  iiear  Emery ^  Utah,  for  191 1. 
[DnUnago  area,  87  square  miles.] 


Month. 


Diaoharge  In  second-fset. 


Per 
square 
mOe. 


Run-off. 


Depth  in 

if>cneB  on 

drainage 

area. 


Total  in 
acre-feet. 


Aoou- 

racy. 


January 

Februuy... 

llareh 

April 

Miy 

June 

July 

August 

September. 

October 

November.. 
December.. 


6.0 
106 

in 

311 
175 
319 
404 

20 

22 
7 


1.0 

6.0 
.0 
92 
92 
73 
16 
15 

7 

2 


a2 
3.1 
37.7 
58.3 

172 

131 

109 
64.6 
19.7 
13.9 
3.7 

o2 


a023 
.036 
.438 
.671 
1.98 
1.51 
1.25 
.743 
.226 
.159 
.043 


0.03 
.04 
.50 
.75 
2.28 
1.68 
1.44 
.86 
.25 
.18 
.05 


123 

172 

2,320 

3,470 

10,600 

7,800 

6,700 

3,970 

1,170 

855 

220 

123 


The  year. 


404 


51.8 


.595 


8.09 


87,500 


aBatlmated. 
MUDDY   CBEEK  (LOWBB   STATION)  NEAR   EMERY,  UTAH. 

I^oeation. — At  the  county  bridge  about  2)  miles  north  of  Emery,  Utah,  in  the  N£.  \ 

sec.  35,  T.  21  S.,  R.  6  £.,  Salt  Lake  baee  and  meridian. 
Records  available .-^une  6, 1911,  to  December  31, 1911. 
I>rainage  area. — Not  measured. 
Oage. — Chain  gage  attached  to  the  highway  bridge. 
ChazmeL-^Shifting. 
Diachai^e  xneaaureznents. — ^At  high  stages,  made  from  the  bridge;  at  other  stages 

by  wading. 
Winter  flow. — Ice  affects  the  relation  of  gage  height  to  dischaige  during  the  winter 

months. 
Divendozis. — Below  all  diversions  except  a  few  small  ditches. 
Accuracy.— Poor. 
Cooperation. — ^Maintained  in  cooperation  with  the  State  of  Utah. 


Discharge  measurements  of  Muddy  Creth  {lower  station)  near  Emery ^  Utah,  in 

1911, 

Date. 

Hydrographer. 

hei^t. 

Dto- 
charge. 

Date. 

Hydrographer. 

Gase 
height. 

Dte. 
charge. 

June    6 
July  21 
Sept.    9 

Leonard  Tanner 

do     . 

Fett. 
2.56 
1.58 
1.49 

See.'/t. 
74.8 
2.6 
2.8 

Sept.    9 
Oct.    10 

Leonard  Tanner 

do 

Feet. 
L49 
L68 

Sec'fi. 
2.99 
3.47 

J.  C.  Dort 

Daily  gage  height,  in  feet,  of  Muddy  Creek  (lower  station)  near  Emery,  Utah,  for  1911, 

[R.  Jacobsen,  observer.) 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Doe. 

2.0 
L4 
2.7 
2.4 
2.55 

2.5 
1.4 
1.4 
L2 
L35 

1.2 
L2 

1.2 
1.35 
L2 

1.3 

L45 
L3 
1.3 
L3 

L3 

L45 

L3 

L3 

L3 

1.6 
L75 
1.6 
1.6 
L6 

L7 

L85 

L7 

L7 

L7 

1 

2                

1.5 

1.3 

3                                             

4                    

1.5 

1.4 

5                                     ..  ..            

6        

2.48 

2.15 

2.2 

2.15 

2.3 

1.4 
........ 

....... ^. 

7 

1.4 

8          

0 

1.4 

10 

8174°~wsp  309—14- 


-13 


Digitized  by 


Google 


194 


SUHFACB   WATER  SUPPLY,  1911,  PART  IX. 


Daily  gage  height,  in  feet,  of  Muddy  Creek  (lower  station)  near  Emery,  Utah,  for  1911— 

Continued. 


Day. 

June. 

July. 

Ang. 

Sept. 

Oct. 

Nov. 

Dec. 

11 

2.15 

2.1 

2.1 

2.15 

2.25 

2.1 
2.15 

1.2 
1.2 
1.2 
1  2 
1.35 

1.2 
1.2 
1.2 
1.2 
1.7 

1.45 

1.45 

1.4 

1.35 

1.45 

1.3 

1.4 

2.7 

1.6 

1.35 

1.2 

2.1 

1.8 

1.45 

1.3 

1.2 

1.2 

1.2 

1.6 
1.6 
1.6 
1.6 
1.6 

1.5 

1.4 
1.5 
1.5 

12 

13 

14 

i.4 

15 

16 

1.4 

17 

18 

1.5 
1.5 

1.5 

1.4 

19 

ao 

1.5 

21.                     

8.5 

1.6 

1.75 

1.6 

1.6 

1.6 
1.5 
1.65 
1.5 
1.4 
1.4 

1.5 

22 

1.5 

1.4 

23.           

2.1 
2.1 
2.25 

2.1 
2.1 
2.1 
2.1 
2.15 

1.5 
1.4 

24 

'  "i.'i" 

1.4 

25 

26  

'i.55' 
1.5 
1.6 
1.4 

1.4 
........ 

1.5 

27 

1.5 

1.4 

28  

29 

1.4 

30 

1.3 

31 

1.5 

Note.— Relation  of  gage  height  to  discbarge  probably  affected  by  ice  during  last  of  November  and  all  of 
December. 

Daily  discharge,  in  second-feet,  of  Muddy  Creek  (lower  station)  near  Emery,  Utah,  for  1911. 


Day. 

June. 

July. 

Aug. 

Sept 

1    

27 
4 
102 
62 
80 

74 

4 
4 
2 
3.5 

2 
2 
2 
2 

3.5 

2 
2 
2 
2 
10 

4.5 

4.5 

4 

3.5 

4.5 

3 
4 

103 
6 

3.5 
2 

2 

2 

2 

8.5 

2 

2 
2 

4 
8 
12 

35 

16 
6 

4 
6 

2 
2 

4 

15 
20 

262 
6 
12 
6 
5.5 

5.0 
5.0 
6.0 
5.0 
4.0 
3.5 

3.0 

2 

4.5 

3  

3.0 

4 

3.0 

5 

3.0 

6 

72 
39 
43 
39 
52 

39 
35 
35 
39 

48 

35 
39 
38 
38 
37 

36 
36 
35 
35 

48 

35 
35 
35 
35 
39 

3.0 

7         

4.5 

8 

3.0 

9       

3.0 

10 

3.0 

11 

2.5 

12   

3.0 

13 

2.5 

14  

2.0 

iJ:           . ... 

2.0 

16 

2.0 

17  

2.0 

18   .    

2.0 

19   

2.0 

20 

2.0 

21    

2.0 

22 

3.0 

23      

3.0 

24  

4.0 

25      

4.0 

26       

3.5 

27 

3.3 

28      

3.5 

29 

4.0 

30    

3.0 

81 

Note.— Daily  discharge  determined  from  a  poorly  defined  curve  applicable  June  6  to  Aug.  23:  Indirect 
method  for  shifting  channels  used  for  period  Aug.  2  to  Sept.  30.  Discharge  estimated  for  days  for  whkSb. 
DO  gage  heights  are  given. 
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Monthly  discharge  of  Muddy  Creek  {lower  station)  near  Emery ^  Utah,  for  1911. 


Month. 

Discharge  in  second-feet. 

Rwi-off 
(total  in 
acre-feet). 

Accn- 

Maxlmnm. 

raoy. 

JaneG-30 

72 
102 
262 

• 

35 
2 

39.5 
17.2 
15.1 
3.0 
03.5 
a3.5 
02.0 

1,960 

^'222 
928 

178 

215 

208 

123 

c 

July 

c 

August 

D 

Septembw 

I> 

October 

D. 

November 

D 

December 

D. 

The  period 

4,670 

1 

o  Estimated  because  of  unstable  conditions  at  low  water. 
lYIE   CREEK   NEAR   EMERY,  UTAH. 

lioccktioxi. — ^In  Bee.  5  or  6,  T.  24  S.,  R.  5  £.,  Salt  Lake  base  and  meridian,  about  1) 

miles  from  Oak  Spring  ranch,  15  miles  southwest  of  Emery  and  3  miles  below  the 

confluence  of  Bed  Creek  and  Clear  Creek. 
Keoords  available. — ^May  3  to  December  31,  1911. 
Draina^  area. — Not  accurately  known. 
Oa^e. — ^Vertical  staff  on  left  bank. 
ChazizieL — Shifting. 

I>iacharge  xneasuremenis. — ^Made  by  wading  about  50  feet  below  the  gage. 
Winter  flow. — Ice  affects  the  relation  of  gage  height  to  dischaige  during  January  and 

February;  at  times  the  creek  is  frozen  to  the  bottom. 
DiveraionB. — Oak  Spring  ranch  ditch,  1)  miles  above  the  gage,  diverts  practically 

all  the  flow  of  Ivie  Creek  except  during  two  or  three  weeks  of  high  water  in  the 

spring  and  occasional  periods  of  short  floods. 
Accuracy. — ^Measurements  and  gage  heights  insufficient  for  estimates  of  dischazge. 
Cooperation. — ^Maintained  in  cooperation  with  the  State  of  Utah. 

Discharge  measurements  of  Ivie  Creek  near  Emery,  Utah,  in  1911. 


I>ate. 

Uydrographer. 

heigft. 

Dis- 
charge. 

Date. 

Uydrographer. 

hdgS. 

Dis- 
charge. 

May     3 

Leonard  Tanner 

Feet. 
1.6 

^«ii:v 

Sept.    8 

J.  C.  Dort 

Feet. 
1.70 

Sec.'/t. 
a. 04 

a  Estimated. 
Daily  gage  height^  in  feet,  of  Ivie  Creek  near  Emery,  Utah,  for  1911. 
[B.  W.  Harmon,  observer.] 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

2  

1.85 
1.6 
1.65 

3 

1.5 

4 

........j 

6..                   .                                         

1 

6..            .  .                           .               

1.75 

7 

8 

1.8 

1 

9 

1 

10 

1.6 
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196  SUBFACE  WATER  SUPPLY,  19U,  PABT  IX. 

Daibf  gage  height,  infeety  of  Ivie  Creek  near  Emery,  'Utah,  for  id/1— Gontmiied. 


Day. 

May. 

June. 

July. 

Ang. 

Sept. 

Oct. 

Not. 

11 

6.8 
1.4 
4.7 

2.1 

12..                    

1.6 
1.5 
1.5 

18                                                                   

14 

1.8 

15..                                                         

16..                                                           

J.5 

1.75 

17 

:::::::::::::::: 

' 

18..                                        

1.5 

1.5 
2.1 
1.7 

4.3 
8.0 
1.8 
1.5 

30 

19 

4.0 
1.5 

2.8 

ao 

1.5 

21..                       

22 

1.5 

• 

23 .                   

, 

24. 

1.5 

1.6 

1 

25 

26 

27 

1.5 

28 

2.4 
1.4 

20 

8.9 

30.. 

81 

ESCAI^ANTE  BIVEB  BASIN. 
ESOALANTE   CBEBE  NEAB   ESCALANTE,  UTAH. 

Locatiozi.— About  2  miles  below  the  town  of  Escalante,  Utah,  in  eec.  9,  T.  35  S.,  R.  3 
E.  Salt  Lake  meridian;  just  below  the  mouth  of  Winslow  or  Pine  Creek. 

Records  available.— August  6,  1909,  to  December  31,  1911. 

Drainage  area. — 315  square  miles. 

Gag^.— Vertical  staff. 

Channel. — Shifts  during  the  sudden  short  flooods  to  which  the  stream  is  subject. 

DiBoharge  xneasurenientB. — ^Made  from  car  and  cable  or  by  wading. 

Winter  flow. — Ice  affects  the  relation  of  gage  height  to  discharge  at  times  during  the 
winter  months. 

Diversions. — ^AU  of  the  low-water  flow  is  used  for  irrigation  above  the  station;  the 
records  at  this  point  show  the  amount  of  unappropriated  and  waste  waters. 

Accuracy. — Poor  owing  to  shifting  character  of  stream  bed  and  lack  of  discharge 
measurements.  Yearly  total  is  probably  correct  within  an  accurary  of  C,  but 
daily  and  monthly  dischaige  during  certain  periods  is  apt  to  be  in  error  to  a  greater 
amount  than  this. 

Cooperation. — ^Maintained  in  cooperation  with  the  State  of  Utah. 

The  following  discharge  measurement  was  made  by  J.  C.  Dort: 
August  10,  1911:  Gage  height,  2.42  feet;  discharge,  10.85  second-feet. 

Daily  gage  height,  in  feet,  ofEsealante  Creek  near  Escalante,  Utah,  for  1911. 
[D.  G.  Bohurtz,  obBerver.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Not. 

Dec 

1 

3.6 

2.5 

"2.'66* 

"'ids" 

2.6 

"k'.s" 

■3.6* 

2.5 
■'2.*  45* 
"2.5" 

"2.' 5" 

2.5 

2 

2.55 

2.1 

3.0 

2.3 

7  45 

3 

3.6 

2.7 

2.15 

4 

2.6 

2.6 
"2.' 66" 

2.3 

2.2 

2.5 
2.5 

2.4 

6 

3.6 

2.55 

2.4 

2.05 

2.1 

6 

2.4 
"2.' 45' 

2.3 

7 

8 

9 

10 

3.6 

"i'.h" 

3.0 

2.5 
"2:45' 

"2.3" 
"2.Z" 

'2.  is' 
"Hi" 

"2.as 
"i'l" 

2.2 
"2.'6*" 

"2.' 4** 

"u 
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Daily  gage  height,  in  feet,  o/Escalante  Creek  near  Eecalante,  Utah,  for  1911 — Gontd. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

11 

8.0 

2.45 

2.2 

2.8 

12    

2.7 

2.4 

2.6 

2.1 

2.05 

4.4 

2.6 

13 

2.66 

2.4 

14  

2.6 

2.6 

2.4 

2.65 

2.6 

"2.'i6* 

2.4 

2.1 

la 

2.7 

2.66 

2.7 

16 

2.56 

2.5 

2.36 
2.4 

■'2.36' 
2.35 

2.5 
''2.'5" 
■*2.'46* 

"2.' 46' 

2.45 
8.2 

2.1 

2.9 

17 

2.6 

2.66 

2.05 

2.6 

18 

2.6 

2.5 

2.3 

2.6 
2.4 

19 

2.20 

2.0 

3.4 

2.9 

20 

2.65 

2.66 

2.55 
2.7 

2.35 

21 

2.1 

"7.*  56* 

2.65 

*22 

2.66 

2.46 

2.86 

23 

2.65 

2.4 

2.25 

2.9 

24 

2.66 
4.1 

2.6 

2.55 
"*2.'6'* 

2.4 

2.05 

5.9 
7.3 

4.1 

5.3 

26 

2.6 

2.36 

2.4 

2.4 
2.9 

26 

2.3 

2.05 

2.6 

2.9 

27 

2.76 

2.6 

1.8 

3.0 
3.2 
8.2 
7.0 

28 

2.0 
'*2.'66' 

6.2 
"2.66' 

*"2.'4" 

2.8 

29 

8.6 

2.8 

2.5 

1.8 
1.8 

2.3 

"i.'i  " 

6.2 

2.6 

30 

2.8 

31 

2.5 

2.2 

2.4 

1 

Daily  discharge,  in  eecond-feet,  ofEecalante  Creek  near  Eecalante,  Utah,  for  1911, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1   

25 
31 
37 
32 
28 

26 
25 
23 
22 
22 

22 
23 
24 
25 
26 

28 
30 
31 
30 
28 

25 
22 
24 
25 
26 

28 

30 
31 

34 
34 
84 
34 
32 

31 
31 
240 
178 
115 

37 
37 
34 
31 
28 

25 
25 
25 
28 
28 

37 
36 
34 
34 
31 

28 
25 
25 
25 
25 
25 

25 
23 
22 
23 
25 

25 
25 
22 
20 
18 

20 
20 
20 
20 
19 

18 
20 
20 
18 
18 

18 
19 
20 
20 
18 

18 
44 
44 
44 
44 

23 
28 
29 
31 
81 

81 
30 
28 
36 
•  44 

38 
31 
80 
28 
26 

25 
25 
25 
24 
22 

22 
22 
21 
20 
18 

15 
16 
17 
18 
20 

19 
18 
17 

17 
17 

14 
11 
18 
25 
26 

27 
28 
21 
14 
13 

11 

10 
10 
10 
10 

10 
9 
8 
8 
8 

9 
11 
12 
11 
10 

11 
12 
12 
12 
11 

10 
10 
11 
11 
12 

10 
10 
9 
8 
8 

8 
810 
655 
500 
760 

168 
200 
400 
557 
6 
6 

5 

4 
4 
4 
4 

6 
8 
10 
10 
11 

11 
218 
11 
11 
12 

13 
59 
68 
78 
48 

17 
17 
17 
888 
19 

19 
19 
19 
19 
15 
11 

27 
43 
26 
8 
9 

11 
12 
12 
13 
9 

6 
5 

4 
4 
4 

4 

6 
8 
9 
10 

9 

8 
7 
16 
25 

34 
43 
59 
59 
710 

8 
8 
7 
6 
6 

6 
6 
12 
19 
15 

16 
15 
15 
15 
15 

15 
15 
15 
15 
15 

16 
16 
15 
15 
11 

11 
11 
657 
17 
17 
16 

15 
15 
15 
15 
15 

14 
13 
12 
11 
10 

8 
10 
11 
14 
17 

18 
18 
19 
11 
10 

10 
10 
10 
11 
11 

36 
27 
19 
11 
11 

12 

2 

.... 

13 

3   

12 

4 

11 

6 

9 

6 

8 

7    

16 

8 

24 

9    

86 

10 

31 

11 

25 

12 

19 

13 

34 
35 

37 

34 
31 
30 
29 
28 

31 
34 
31 
28 

30 

36 
40 

n 

43 
44 
35 

21 

14 

23 

15 

24 

16 

20 

17 

19 

18 

19  

...... 

20 

21 

22  

23 

24  

25 

26 

27   

28 

30 

29 

30 

30 

30 

31   ■.. 

30 

NoTK.— Dally  discbarge  determined  firom  a  number  of  poorly  defined  rating  curves  and  by  the  indirect 
method  for  shifting  channels.  Mean  discharge  Jan.  1-12  and  Deo.  18-27  estimated  25  seoond-feet .  Discharge 
estimated  for  days  when  gage  was  not  read. 
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198  SURFACE  WATER  SUPPLY,  1911,  PART  IX. 

Monthly  discharge  o/EscalanU  Creek  near  Egcalante,  Utah,  for  1911. 


Month. 

Discharge  in  second-feet. 

Run-off 
(toU]in 
acre-feei). 

Maximum. 

Minimum. 

Mean. 

January.. , 

JO.  6 
26l8 
44.6 
23.7 
25. 5 
15.5 
138 
37.3 

4ao 

3a4 
14.2 
22.4 

1,$% 

Febniarv 

37 

240 

44 

44 

28 

810 

388 

710 

557 

36 

36 

22 
25 
18 
14 
8 
6 
4 
4 
6 
8 
8 

1.430 

^•«Li;  ^ 

2,740 

April 

1,410 

M^:::::::::::::::::::::::::::::::::::::::::::::::;:::: 

1,570 

Jnn^ . .      ..... 

922 

July 

S,4>iO 

August 

2.290 

September 

2.3^0 

October 

1,S70 

No'vember 

845 

Deoember 

1.3S0 

The  year 

810 

4 

37.7 

27,300 

Note.— For  accuracy  notes  see  description. 

SAN  JUAN  BIVEB  BASIN. 
SAN  JUAN  RIVER   AT  PAOOSA   SPRINGS,  COLO. 

Location. — ^At  Pagoea  Springs,  in  see.  13,  T.  35  N.,  R.  2  W.  New  Mexico  principal 
meridian.    Nearest  tributary  is  a  stream  that  enters  from  the  north  a  mile  below. 

Becords  available.— January  24  to  December  31, 1911. 

Draixiage  area. — 287  square  miles  (measured  from  Forest  atlas). 

Qage. — Vertical  staff.  The  gage  was  originally  located  at  a  highway  bridge  above 
Pagoea  Springs.  On  March  7, 1911,  the  gage  was  moved  half  a  mile  do¥nistream. 
It  was  washed  out  by  a  flood  October  5  and  a  new  gage  installed  November  23 
100  yardis  below  the  new  highway  bridge.  The  relation  between  the  different 
gages  is  not  known. 

Channel. — ^Apparently  permanent. 

DiaohaTge  measurements. — ^Made  from  near-by  bridge  during  high  water  and  by 
wading  at  ordinary  stages. 

Winter  flow. — Ice  causes  backwater  at  this  station. 

Diversions. — Small  irrigation  ditches  divert  water  above  the  station.  Between  sec. 
17,  T.  37  N.,  R.  1 E.,  and  sec.  28,  T.  36  N.,  R.  2  W.,  there  are  seven  ditches  averag- 
ing 2  feet  wide  on  top,  IJ  feet  on  bottom,  and  IJ  feet  deep.  There  are  court  de- 
crees for  diversions  of  20  second-feet  above  the  station  and  175  second-feet  from 
tributaries  entering  above. 

Accuracy. — As  the  station  has  not  yet  been  completely  rated,  estimates  of  discharge 
can  not  be  presented. 

Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 
Service. 

Discharge  measurements  of  San  Juan  River  at  Pagosa  Springs,  Colo.,  in  1911. 


Date. 

Hydrographer. 

hei^t 

Dis- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Dis- 
charge. 

Jan.   29a 
June  25 

O.  M.Wimmer 

do 

Feet. 
1.23 
^3.60 

Sec'ft. 
98.0 
1,670 

Aug.  31 
Nov.  23 

O.  H.  Wlmroer 

H.  B.  Waha 

Feet. 

&1.65 

<2.10 

See.-ft. 
321 
2(B 

a  loe  conditions. 


b  To  datum  of  second  gage. 


c  Third-gage  datum. 
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DaUy  gage  height,  in  feet,  of  San  Juan  River  at  Pagosa  Springs,  Colo,,  for  1911. 
[R.  W.  Smith,  observer.] 


Day. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

Jnly. 

Aug. 

Sept. 

Oct. 

Nov. 

D^. 

1 

0,70 
.80 
.79 
.70 

2.45 

2.70 
2.75 
2.85 
8.15 
8.58 

4.10 
4.18 
4.55 
4.60 
4.25 

8.75 
8.80 
8.65 
8.40 
3.55 

3.65 
8.65 
3.80 
3.90 
3.65 

3.80 
3.32 
3.55 
3.78 
3.90 

3.78 
3.70 
3.70 
8.65 
3.65 
3.85 

4.05 
4.25 
4.25 
4.25 
4.35 

4.45 

4.40 
4.90 
4.96 
4.60 

4.45 
4.35 
4.30 
4.22 
4.10 

4.00 
3.66 
8.45 
8.70 
3.80 

4.20 
4.15 
3.95 
3.75 
3.60 

3.25 
8.25 
3.25 
3.20 
3.80 

8.70 
6.20 
4.35 
4.15 
4.05 

3.50 
8.25 
8.15 
3.00 
2.85 

2.80 
2.70 
3.00 
8.15 
2.90 

2.85 
2.80 
2.65 
3.00 
3.50 

3.40 
3.10 
8.10 
8.15 
3.00 

2.85 
2.70 
2.76 
2.65 
2.46 
2.36 

2.20 
2.16 
2.05 
1.95 
1.80 

1.80 
1.70 
1.66 
1.60 
1.65 

1.55 
1.55 
1.50 
1.50 
1.45 

1.40 
1.40 
1.40 
1.46 
1.40 

1.90 
2.65 
2.36 
2.20 
2.00 

1.80 
2.00 
1.90 
1.75 
1.70 
1.65 

1.60 
1.50 
1.48 
1.45 
1.40 

1.40 
1.40 
1.36 
1.35 
1.35 

1.30 
1.28 
1.25 
1.20 
1.45 

1.30 
1.25 
1.20 
1.40 
1.60 

1.46 
1.40 
1.38 
1.32 
1.26 

2.13 
1.72 
1.60 
1.60 
2.90 

3.50 
3.00 
2.62 
2.45 

1.85 

2 

1.86 

3 • 

2.05 

4 

1.86 

5 

1.86 

e 

1.00 
.98 
1.09 
1.07 
1.28 

1.64 
1.35 
1.25 
1.28 
1.32 

1.38 
1.42 
1.60 
1.(10 
1.60 

1.68 
1.65 
1.60 
1.68 
1.82 

2.38 
2.30 
2.20 
2.10 
2.05 

2.10 
2.18 
2.12 
2.26 
2.30 

2.50 
2.60 
2.35 
2.55 
2.80 

8.15 
8.20 
3.20 
3.10 
2.95 

3.12 
3.35 
8.25 
8.28 
2.80 

1.85 

7 

1.92 

8 

1.82 

9 

1.85 

10 

1.10 

11 

1.80 

12 

1.60 

13 

1.76 

14 

1.38 

15 

1  42 

16 

1.60 

17 

18 

1.70 

19 

.70 
.80 

.71 
.70 
1.70 
l.«0 

1.70 

20 

1.65 

21 

22 

1.50 

23 

2.10 
1.70 
1.88 

1.80 
1.78 
1.58 
1.60 
1.90 

24 

25 

26 

1.60 

27 

1.68 
1.88 
2.08 
2.30 
2.50 

1.46 

28 

1.46 

29 

1.55 
1.70 
1.55 

;;;;;;; 


1.46 

30 

1.80 

31 

1 

1 

Note.— Ice  prrnent  Jan.  29  to  Feb.  24  and  Nov.  23  to  Dec.  30.  Gape  belrbts  Jan.  29  to  Mar.  7  read  on 
gage  No.  1.  liar.  8  to  Oct.  6  eage  No.  2  was  read;  gage  heif^hts  Nov.  23  to  Dec.  81  were  read  on  the  third 
gage.    The  three  gages  are  independent  and  bear  no  relation  to  each  other. 

SAN   JUAN  RIVER   AT  ARBOLES,  COLO. 

Ix>cation. — ^At  Arboles,  Colo.,  above  Piedra  River. 

Becords  available.— August  21,  1910,  to  December  31,  1911. 

Drainage  area.— 1,394  square  milee. 

Gkige. — Inclined  staff. 

Channel. — Probably  permanent. 

Discharge  measurements. — ^Made  from  car  and  cable. 

Winter  flow.-:-No  data. 

Diversions. — ^There  are  court  decrees  for  the  diversion  of  23  second-feet  between 
Arboles  and  the  station  at  Pagoea  Springs,  and  61  second-feet  from  intervening 
tributaries. 

flood  discharge. — ^Two  severe  floods  have  occurred  on  the  San  Juan  since  the  sta- 
tion has  been  maintained.  The  maximum  stage  of  the  flood  of  September  6, 
1909,  although  very  high,  was  less  than  that  of  October  1,  1911,  when  the  river 
rose  17  feet,  with  a  maximum  discharge  of  about  40,000  second-feet. 

Cooperation.— Station  maintained  and  records  are  furnished  complete  for  publica- 
tion by  the  State  engineer. 
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Discharge  rMoauremenU  of  San  Juan  River  at  Arboles,  Colo.,  in  1911. 


Date. 

HydFographer. 

height. 

Dls- 
charge. 

Date. 

HydFograpber. 

bS^t. 

Dis- 
charge. 

Feb.  21 
Har.  25 
Apr.  24 
May  17 

Caayton  and  Turner. . 
B.S.Clayton 

Feet. 
1.40 
2.83 
3.72 
4.10 

1,670 
2,580 
3,300 

liay  26 

July     1 
Sept.    1 
Dec.  18> 

B.S.Clayton 

V.V.'.^o'.V.V.'.V.V.V.W. 
do 

FeeL 

3.94 

4.50 

1.91 

.60 

Sec.^. 
3,0« 

a  Ice  conditions. 

Daily  gage  height,  in  feet,  of  San  Juan  River  at  Arholes,  Colo.,  for  1911. 
[L.  E.  Smaek,  observer.] 


Day. 

Jon. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.2 

1.2 

1.15 

1.1 

1.1 

1.15 

1.2 

1.45 

1.8 
1.95 
1.9 
1.9 
1.95 

1.85 

1.85 

1.8 

1.75 

1.7 

1.7 
1.7 
1.7 
1.7 
1.65 

1.65 

1.7 

1.4 

1.4 

1.4 

1.35 

1.3 

1.3 

1.3 

1.4 

1.4 
1.4 
1.5 

1.5 

1.56 

1.7 

2.0 

3.0 

3.56 

3.2 

3.0 

2.76 

3.1 

3.6 

3.2 

2,66 

2.6 

2.6 

2.95 
3.0 
2.95 
3.0 
2.86 

3.0 
2.95 
2.75 
2.56 
2.7 

2.86 

2.6 

2.66 

2.7 

2.9 

3.2 

3.65 

8.76 

3.6 

3.6 

3.66 

3.0 

2.85 

2.7 

2.5 

2.55 

2.65 
2.8 
2.75 
2.55 
2.65 

2.8 
2.9 
2.9 
2.95 
2.8 

3.35 
3.75 
8.66 
3.65 
3.65 

3.7 

8.9 

3.75 

3.8 

3.6 

3.6 

3.26 

3.3 

8.5 

4.0 

4.3 
4.7 
4.9 
6.0 
4.8 

4.6 

4.3 

4.06 

3.9 

3.6 

3.8 

4.05 

4.1 

4.3 

4.0 

3.65 

3.66 

3.76 

3.9 

4.15 

4.06 
4.0 
3.95 
3.76 
3.85 
3.85 

4.05 

4.6 

4.65 

4.6 

4.7 

4.7 

4.66 

4.7 

5.2 

4.95 

4.7 

4.5 

4.6 

4.46 

4.4 

4.66 

4.66 

4.5 

8.9 

4.1 

4.35 
4.4 
4.45 
4.4 
4.1 

3.9 

3.65 

3.6 

3.55 

3.7 

4.85 

5.8 

4.7 

4.4 

4.1 

3.95 

3.65 

3.4 

3.2 

3.05 

3.05 

3.2 

3.0 

4.0 

4.15 

3.9- 

3.4 

4.1 

4.3 

3.65 

5.26 

4.4 

3.86 

3.6 

3.6 

3.46 

3.4 

3.26 

8.26 

3.1 

2.9 

2.7 

2.5 

2.6 

2.35 

2.26 

2.1 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
1.96 
1.96 
1.9 

1.85 

1.9 

L8 

1.8 

1.86 

1.86 

2.76 

3.86 

3.2 

2.5 

2.66 

2.6 

2.45 

2.55 

2.35 

2.0 

2.0 
2.0 
1.95 
1.9 
1.9 

1.9 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.9 
1.9 
1.8 

1.7 
1.7 
1.6 
1.6 
3.15 

2.0 
1.9 
L8 
1.7 
1.7 

3.7 

3.0 

2.0 

3.75 

4.0 

1.75 
2.3 
3.05 
4.75 
16.0 

12.0 
7.0 
5.1 
4.45 
4.0 

3.45 
3.0 
3.0 
3.0 
2.55 

2.55 

2.5 

2.55 

2.35 

2.36 

2.6 

2.86 

2.85 

2.65 

2.5 

2.6 

2.46 

2.46 

2.35 

2.4 

2.2 

L75 

1.7 

1.65 

1.7 

1.7 

1.75 
1.75 
1.95 
1.95 
1.9 

1.85 
1.8 
1.8 
1.8 
1.85 

1.95 

2.0 

2.0 

2.05 

1.95 

1.85 

1.85 

L8 

L7 

L7 

L65 

1.7 

1.7 

L66 

L6 

L95 

2 

1.96 

3 

2.0 

4 

2.0 

5 

1.9 

C *. 

1.9 

7 

1.9 

8 

L96 

9 

2.0 

10 

ZO 

11 

1.9 

12 

L8 

13 

L8 

14 

L76 

15 

L7 

16 

L7 

17 

L7 

18 

19 

20 

1.6 

1.6 
1.55 
1.6 
1.66 
L65 

1.7 

1.7 

1.65 

1.6 

1.6 

1.7 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

81 

Note.— loe  present  Jan.  1  to  Feb.  17  and  Dec.  1  to  31. 

Daily  discharge,  in  second-feet,  of  San  Jvan  River  at  Arbolea,  Colo.,  for  1911. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Not. 


Dec 


1. 
2. 
3. 
4, 
5. 

6. 

7, 
8, 
9. 
10, 

11 
12 
13. 
14 
15, 


100 
100 
100 
100 
100 

100 
100 
100 
125 
126 

126 
125 
125 
125 
125 


126 
126 
126 
126 
126 

125 
126 
135 
136 
150 

150 
150 
150 
150 
150 


350 

580 

1,600 

2,450 
1,960 
1,600 
1,370 
1,820 

2,380 
1,960 
1,250 
1,190 
1,190 


2,450 
2,745 
2,520 
2,380 
2,460 

1,690 
1,495 
1,310 
1,080 
1,135 

1,136 
1,430 
1,370 
1,136 
1,250 


2,380 
2,030 
2,240 
2,380 
3,120 

3,570 
4,210 
4,530 
4,690 
4,370 

4,050 
3,670 
8,196 
2,970 
2,820 


3,195 
4,050 
4,130 
4,060 
4,210 

4,210 
4,130 
4,210 
6,030 
4,610 

4,210 
3,890 
3,890 
3,810 
3,730 


4,140 
5,880 
4,210 
3,730 
3,270 

3,045 
2,696 
2,240 
1,960 
1,765 

1,756 
1,960 
1,690 
3,120 
3,346 


1,310 

1,080 

1,080 

920 


670 
580 
680 
580 
680 

580 
580 
536 
535 
490 


680 
580 
535 
490 


385 

870 

1,755 

4,290 


490  25,000 


490 
420 
420 
420 
420 

420 
420 
490 
490 
420 


11,300 
5,800 
3,710 
3,055 
2,655 

2,006 
1,695 
1,095 
1,695 
1,320 


727 
605 
685 
695 
605 

727 
727 
865 
865 
830 

795 
760 
760 
760 
796 


550 
550 
500 
450 
450 

400 
400 
350 
350 
300 

300 
300 

270 
270 
270 
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Daily  diacharge,  in  $eoond-feeiy  of  San  Juan  River  at  ArholeSy  Colo. ,  for  1911 — Contd. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct 


Nov. 


Deo. 


16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29 
30. 
31. 


125 
125 
125 
125 
135 

135 
135 
135 
135 
135 

135 
135 
125 
125 
125 
125 


150 
150 
180 
180 
18D 

160 
140 
140 
140 
180 

180 
180 
230 


1,(B5 
1,690 
1,825 
1,690 
1,496 

1,690 
1,625 
1,370 
1,135 
1,310 

1,406 
1,190 
1,250 
1,810 
1,500 
1,960 


1,430 
1,560 
1,560 
1,625 
1,430 

2,170 
2,745 
2,450 
2,595 
2,450 

2,670 
2,970 
2,745 
2,820 
2,520 


2,820 
3,195 
3,370 
3,570 
3,120 

2,450 
2,450 
2,745 
2,970 
8,345 

8,195 
3,120 
3,045 
2,745 
2,S95 
2,895 


3, 070 
3,970 
3,890 
2,970 
3,270 

3,660 
3,730 
3,810 
3,680 
3,260 

2,840 
2,450 
2,350 
2,250 
2,430 


2,»70 
2,240 
3,270 
3,570 
2,450 

5,115 
3,730 
2,895 
2,380 
2,520 

2,310 
2,240 
2,030 
2,030 
1,820 
1,560 


455 
490 
420 
420 
455 

456 

1,370 
2,895 
1,960 
1,060 

1,135 
1,060 
1,025 
1,135 
920 
580 


350 
850 
290 
290 
1,890 


490 
420 
350 
350 

2,670 
1,090 
680 
2,740 
3,120 


1,320 
1,280 
1,320 
1,160 
1,160 

1,280 
1,568 
1,568 
1,320 
1,280 

1,280 
1,240 
1,240 
1,160 
1,200 
1,045 


865 
900 
900 
935 
865 

795 
795 
760 
695 
606 

666 
695 
695 
665 
675 


267 
267 
267 
267 
207 

267 
267 
267 
267 


267 
267 
207 
267 
267 


NoTX.— Discharge  Jan.  1  to  10  estimated;  discharge  for  December  estimated  from  discharge  measnre- 
ment.    Discharge  estimated  Oct.  5,  only  approximate. 

Monthly  diaeharge  of  San  Juan  River  at  ArboleSf  Colo.,  for  1911. 


Month. 


January 

February 

March , 

AprU 

liay 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  In  seoond-feet. 


Maximum.   Minimum.      Mean. 


135 

230 

2,450 

2,970 

4,600 

6,030 

5,880 

2,895 

3,120 

25,000 

935 

650 


25,000 


100 

125 

230 

1,080 

2,030 

2,250 

1,560 

420 

290 

385 

575 

267 


100 


121 

151 

1,433 

1,977 

3,150 

8,663 

3,833 

864 

775 

3,827 

762 

322 


1,583 


Run-off 
(total  in 
acre-feet). 


7,448 

8,400 

88,046 

117,650 

193,696 

217,934 

174,198 

63,147 

46,116 

173,965 

45,337 

19,879 


1,145,741 


SAN  JUAN  RIVER   NEAR   BLOOMFIELD,  N.  NEX. 

Xiocation. — ^At  suspension  bridge,  1}  miles  below  Bloomfield,  N.  Mex.,  in  T.  29  N., 
B.  11  W.,  New  Mexico  principal  merdian.  Nearest  tributary,  Canyon  Laigo, 
enters  10  miles  above. 

RecordB  available.— September  28,  1909,  to  October  3,  1911.  From  December  9, 
1908,  to  October  31, 1910,  a  station  was  maintained  at  Blanco,  11  miles  upstream. 
The  records  at  Bloomfield  and  Blanco  are  very  nearly  comparable,  as  the  only 
intervening  tributary  is  Canyon  Largo,  and  this  carries  water  only  during  a  small 
portion  of  the  year. 

I>raiziage  area.— ^,190  square  miles  (measured  from  Land  Office  map). 

Oa^e. — Automatic  recording  gage  installed  February  11, 1910,  which  was  washed  out 
July  22, 1911,  replaced  August  12, 1911,  about  150  feet  below  its  former  location, 
and  again  washed  out  October  4,  1911.  The  original  gage  was  of  the  wire  tyx>e, 
attached  to  the  bridge  and  referred  to  the  same  datum. 

Channel. — Very  shifting. 

Discharge  measurements. — Made  from  suspension  bridge. 

I>ivexaions. — Considerable  water  diverted  for  irrigation  above  the  station. 

Winter  flow. — Ice  causes  some  backwater  during  the  winter  months. 
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Floods. — On  October  6,  1911,  the  river  reached  a  stage  of  12  feet,  which  was  the 
highest  reached  sice  the  station  was  estabUshed.  It  is  estimated  that  the  flow 
was  about  80,000  second-feet  at  the  maximum  stage.  A  flood  stage  was  reached 
September  8, 1909,  but  it  was  not  of  such  magnitude  as  that  of  October  6, 1911. 

Accuracy. — On  account  of  the  shifting  of  the  channel  the  estimates  have  been  pre- 
pared by  the  indirect  method,  and  can  not  be  considered  better  than  fair. 

Cooperation. — Station  maintained  in  cooperation  with  the  Territorial  engineer. 

Discharge  measurements  of  San  Juan  Rivernear  Bloom  field,  N.  Mex.,  in  1911. 


Date. 

Hydrographer. 

height. 

Dis- 
charge. 

Date. 

Hydrograpber. 

Gace 
hdiLt. 

Dis- 
chanse. 

Jan.  24 
Feb.  23 
Apr.    7 

O,  H.Russdl 

do 

E.  O.  ChrisUansen... 

Feet. 
3.05 
3.03 
5.12 

Sec.'ft. 

402 

395 

4,740 

May  30 

Aug.  11 
12 

J.B.Stewart 

W.  B.  Freeman 

do 

Feet. 
4.90 
4.10 
4.30 

Sec.^t. 
6,370 
1,1  IG 
1,120 

Daily  gage  height^  in/eet^  of  San  Juan  River  near  BUxmifieldj  N.  Mex.,for  1911. 

(S.  P.  Walton,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

3.15 

3.15 

3.15 

3.2 

3.2 

3.2 

3.6 

3.9 

3.95 

4.05 

5.2 

5.35 

4.35 

4.55 

3.8 

3.7 

4.4 

3.7 

3.45 

3.45 

3.25 

3.15 

3.1 

3.1 

3.2 

3.5 

3.85 

3.35 

3.35 

3.55 

3.55 

3.6 

3.6 

3.45 

3.3 

3.3 

3.3 

3.15 

3.05 

3.05 

3.1 

3.05 
3.05 
3.15 
3.15 
3.1 

3.15 

3.1 

3.2 

3.2 

3.2 

3.15 

3.1 

3.05 

3.05 

3.15 

3.25 

3.2 

3.3 

3.3 

3.3 

3.35 

3.45 

4.05 

5.75 
5.4 
4.5 
4.5 

4.7 

5.45 
4.6 
3.95 
3.85 
3.9 

4.16 

4.3 

4.4 

4.45 

4.45 

4.4 
4.4 

4.35 
4.15 
4.25 

4.5 

4.3 

4.25 

4.55 

4.8 

5.0 

5.4 
5.3 
5.2 
5.2 
5.3 

5.0 
5.1 
4.9 
4.7 
4.7 

4.6 
4.7 
4.7 
4.5 
4.4 

4.6 

4.9 

4.95 

4.8 

4.95 

5.15 

5.3 

5.4 

5.3 

5.0 

4.9 

5.15 

5.25 

5.2 

5.05 

4.6 

4.55 

4.65 

4.8 

5.15 

5.5 

5.9 

5.9 

6.25 

6.25 

5.8 

5.55 

5.45 

5.35 

5.3 

5.35 

5.35 

5.35 

5.4 

5.35 

5.1 

4.9 

5.05 

5.35 

5.45 

5.35 

5.15 

5.0 

6.0 

5.05 

5.15 

5.25 
5.6 
5.55 
5.55 
5.65 

5.7 
5.6 
5.6 
5.9 
6.0 

5.75 

6.65 

5.6 

5.5 

5.46 

6.3 

5.2 

4.85 

4.8 

6.05 

6.2 

6.35 

6.3 

5.15 

4.85 

4.6 
4.4 
4.4 
4.3 
4.6 

6.6 

6.7 

6.5 

5.95 

5.3 

4.65 

4.4 

4.3 

4.05 

3.8 

3.7 
4.1 
5.9 
6.4 
4.3 

4.8 

4.7 

4.05 

5.9 

6.4 

6.45 

5.1 

5.2 

4.6 
4.5 
4.5 
4.4 
4.3 

"4.3" 
4.1 

4.1 

4.5 
4.5 
4.65 
4.65 

4.5 
4.45 
4.5 
4.45 
4.45 

4.35 
5.0 
5.8 
4.9 
4.7 

4.75 
4.8 
4.95 
5.0 
4.9 
4.85 

4.8 

4.7 

4.5 

4.55 

4.65 

6.0 

2 

3 

5.35 

4 

6 

6 

4.6  L 

7 

4.55 
4.55 
4.55 
4.55 

4.55 
4.45 
4.4 
4.55 

4.65 

4.6 

4.55 

4.65 

4.7 

5.35 

5.0 
4.95 
4.9 
4.95 
4.9 

4.8 
5.0 
5,2 
4.95 
5.4 

8 



9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 

Note.— Some  backwater  from  ice  Jan.  1  to  14.  The  automatic  gage  was  washed  out  July  22.  All  gwe 
heights  from  July  22  to  Aug.  11  read  on  a  chain  gage  which  was  referred  to  the  same  datum  as  the  automauc 
gage.  Oage  heights  after  Aug.  11  from  automatic  gage.  Maximum  gage  height  July  2. 8.2  feet;  maximnm 
gage  height  July  13, 10. 0  feet;  maximum  gage  height  July  21, 10.1  feet;  maximum  gage  height  Oct  6  aboot 
12.0  feet. 
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Daily  discharge,  in  second-feet,  of  San  Juan  River  near  Bloomfield,  N.  Mex.,  for  1911. 


Day. 


1 

2 

3 

4 

fi 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 : 

1,150 

1,020 

2,350 

1,020 

752 

16 

17 

18 

19 

20 

752 

21 

572 

22 

490 

23., 

450 

24?^::::::::::::::::: 

450 

25 

530 

26 

800 

27 

1,220 
600 

28 

29 

600 

30 

660 

31 

660 

Jan. 


Feb. 


800 
910 
752 
615 
615 

615 
490 
412 
412 
450 

412 
412 
490 
490 
450 

490 
450 
530 
530 
530 

490 
450 
412 
412 
490 

672 
530 
615 


Mar. 

Apr. 

615 

6,780 

615 

5,380 

660 

5,000 

752 

5,000 

1,580 

5,380 

7,360 

4,250 

5,780 

4,620 

2,020 

3,900 

2,020 

3,250 

3,250 

3,250 

5,990 

2,920 

2,920 

3,250 

1,390 

3,250 

1,220 

2,620 

1,300 

2,350 

1,780 

2,920 

2,100 

3,900 

2,350 

4,080 

2,490 

3,  .580 

2,490 

4,080 

2,350 

4,810 

2,350 

5,380 

2,220 

5,780 

1,780 

5,380 

1,990 

4,250 

2,620 

3,900 

2,100 

4,810 

1,990 

5,190 

2,780 

5,000 

3,580 

4,440 

4,250 

May.  ,  June. 


2,920 
2,780 
3,090 
3,580 
5,550 

7,000 
8,800 
8,800 
10,600 
10,600 

9,100 
8,000 
7,600 
7,100 
6,900 

7,100 
7,700 
7,700 
7,900 
7,700 

6,600 
6,750 
6,400 
8,300 
8,700 

8,300 
7,400 
6,800 
6,800 
7,000 
6,850 


7,300 
8,800 
8,600 
8,600 
9,050 

9,300 
8,800 
8,800 
10,200 
10,000 

8,900 
8,450 
7,750 
7,750 
7,550 

6,900 
6,450 
5,000 
4,800 
5,200 

5,750 
6,400 
6,200 
5,550 
4,450 

3,600 
2,900 
2,900 
2,600 
3,050 


July. 


I 


6,900 
12,200 
11,200 
8,500 
5,600 

3,200 
2,500 
2,300 
1,700 
1,000 

900 

1,500 

7,800 

10,100 

1,900 

3,200 
2,900 
1,450 
7,800 
9,500 

9,800 
3,850 
4,200 
3,920 
3,640 

3,370 
3,100 
2,830 
2,560 
2,290 
2,020 


Aog. 


2,020 
1,820 
1,820 
1,620 
1,450 

1,460 
1,450 
1,450 
1,450 
1,120 

1,120 
1,400 
1,400 
1,680 
1,680 

1,400 
1,320 
1,400 
1,320 
1,320 

1,180 
2,500 
5,250 
2,250 
1,780 

1,890 
2,000 
2,380 
2,500 
2,250 
2,120 


Sept 


2,000 
1,780 
1,400 
1,490 
1,680 

1,580 
1,490 
1,490 
1,490 
1,400 

1,490 
1,320 
1,440 
1,490 
1,680 

1,680 
1,490 
1,680 
1,780 
3,580 

2,600 
2,370 
2,260 
2,370 
2,250 

2,000 
2,500 
3,080 
2,370 
3,750 


Oct 


6,100 


3,680 


Note.— Discharge  interpolated  for  days  of  missing  gage  heights.    Daily  discharge  determined  as  follows: 
Jan.  15  to  May  4  from  a  fairly  well-defined  rating  curve;  May  5  to  July  30,  ny  the  indirect  method  for  shifting 

channels;  Jufy  31  to  Aug.  11,  from  the  1910  curve;  Aug.  12  to  Oct.  3  from  curve  drawn  through  one : 

ment  and  parallel  to  the  1910  curve. 

Monthly  dutcharge  of  San  Juan  River  at  Bloomfieldy  N.  Mex.^for  1911. 


Month. 


January  16-31. 

February 

March 

^:::::::::: 

June 

July 

August 

September 


TheiMTlod. 


Dbcharge  in  second-feet. 


Maximum.   Minimum.      Mean. 


2,350 
910 
7,360 
5,780 
10,600 
10,200 
12,200 
5,250 
3,750 


450 

412 

615 

2,350 

2,780 

2,600 

900 

1,120 

1,320 


835 
530 
2,510 
4,260 
7,080 
6,720 
4,640 
1,800 
1,9G0 


Run-off 
(total  in 
acre-feet). 


28,200 
29,400 
164,000 
263,000 
435,000 
400,000 
285,000 
111,000 
117,000 


1,810,000 


Accu- 
racy. 


SAN   JUAN  RIVER   AT   SHIPROOK,  N.  MEX. 

I^ocatiozi. — At  highway  bridge  one-fourth  mile  south  of  Shiprock  Indian  agency, 
about  sec.  13,  T.  12  N.,  R.  2  W.  Navajo  principal  meridian.  The  nearest  tribu- 
tary, Ghaco  River,  which  enters  a  short  distance  above,  is  an  intermittent  stream 
carrying  water  only  during  certain  portions  of  the  year. 

Records  available.— January  14  to  October  6,  1911,  when  the  station  was  discon- 
tinued. 
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SURFACE  WATER  SUPPLY,  1911,  PART  IX. 


Drainage  area. — 13,070  square  miles  (from  Land  Office  map). 

Oa^. — Chain  gage. 

OhanneL — ^The  measurements  made  do  not  indicate  any  change,  but  it  is  probable 

that  changes  occur  during  high  water. 
Diacharge  Meaaurexnents. — ^Made  from  bridge  and  by  wading. 
Winter  flow. — ^Practically  no  ice. 

Diveraiona. — Considerable  water  is  diverted  above  this  station  for  irrigation. 
Flooda. — During  the  first  week  of  October,  1911,  the  most  severe  flood  of  many  years 

occurred.    The  crest  of  this  flood  was  approximately  22  feet  on  the  gage. 
Accuracy. — Prior  to  the  flood  of  October  conditions  were  ^vorable  for  reliable  results. 
Oooperation. — Station  was  maintained  in  cooperation  with  the  Territorial  engineer 

and  the  United  States  Indian  Service. 

Discharge  measurements  of  San  Juan  River  at  Shiprock,  N.  Mez.^  in  1911. 


Date. 

Hydrographer. 

hei^t. 

chaise. 

Jan.   14 

f^arroll  and  Barnham 

Fed, 

6.25 
7.70 
9.60 
9.40 

^^Sm 

Apr.    9 
ICay  29 

Jnim    \ 

K.  O.  nirfaftlan.<wn 

^» 

R^^mhatn  ftnd  Ed  Wft^ds „ 

10^900 

10,  no 

J.  B.  Stewart 

Daily  gage  height^  infeet^  of  San  Juan  Hirer  at  Shiprockj  N.  Mex.yfor  1911. 
[L.  L.  Burrell,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

5.8 

5.75 

5.7 

5.7 

5.6 

6.6 

6.55 

5.4 

5.35 

5.35 

5.3 

5.4 

5.45 

6.4 

5.35 

6.35 
5.35 
6.35 
5.4 
6.'3 

6.35 

5.3 

5.15 

5.05 

6.05 

5.4 
5.4 
5.5 

5.55 

5.5 

5.55 

6.3 

6.6 

8.5 
9.3 
8.3 
7.3 
7.7 

8.3 
8.6 
7.4 
6.8 
6.6 

6.6 

6.8 
7.1 
7.2 
7.4 

7.6 
7.5 
7.6 
7.4 
7.4 

7.4 
7.4 
7.2 
7.4 
7.4 
8.0 

8.1 
8.3 
9.0 
8.8 
8.7 

8.6 
8.2 
8.1 
7.8 
7.8 

7.6 
7.3 
7.8 
7.6 
7.6 

7.4 
7.8 
8.4 
8.2 
8.3 

8.5 
8.6 
9.3 
9.2 
8.9 

8.% 
8.8 
9.4 
9.3 
9.1 

8.8 
8.6 
8.4 
8.6 
9.0 

9.8 

ia3 
lao 

10.8 
10.8 

10.6 
9.9 
9.6 
9.5 
9.4 

9.4 
9.6 
9.6 
9.8 
9.9 

9.6 
9.2 
8.8 
9.0 
9.7 

9.6 
9.5 
9.6 
9.4 
9.2 
..5 

9.6 
9.9 
9.9 
9.9 
10.0 

10.4 
10.2 
10.5 
10.6 
10.6 

ia6 

10.0 
10.0 
9.8 
10.0 

9.6 

9.4 
9.1 
&9 
9.0 

9.3 
9.4 
9.6 
9.2 
9.0 

8.8 
8.2 
8.0 
8.0 
8.0 

8.6 
10.7 
10.2 
10.4 
10.3 

lai 

9.8 
9.4 
9.5 
9.2 

9.0 
9.0 
10.0 
11.7 
9.6 

9.0 
10.4 

8.8 
10.1 
12.2 

10.0 
9.8 
8.3 
8.0 
8.3 

8.4 
8.0 
7.5 
7.3 
7.0 
6.8 

6.5 

6.3 

6.05 

6.0 

5.75 

5.4 

6.5 

6.35 

6.1 

6.1 

6.06 

6.25 

6.1 

6.1 

5.05 

4.85 

4.8 
4.85 
4.75 
4.65 

4.7 
4.7 
7.6 
6.5 
5.8 

6.7 

6.56 

6.55 

5.55 

5.3 

5.2 

4.05 

4.75 
4.8 
5.05 
5.0 

4.95 
6.0 
4.9 
4.65 

4.7 

4.65 

4.6 

5l15 

5.2 

5.2 

5.15 

5.05 

5.1 

5.7 

6.3 

6.0 

5.25 

4.95 

4.8 

5.15 

4.9 
4.9 
6.0 
6.2 
7.3 

10  4 

2 

la? 

3 

lao 

4 

9.2 

6 

11.6 

6 

a  10.0 

7 

8 

9 

10 

11 

12 

13 

14 

6.25 
6.1 

6.8 
6.0 
6.0 
6.65 
6.65 

5.55 

5.45 

5.4 

5.3 

5.46 

5.65 

6.0 

5.7 

6.4 

5.4 

5.9 

15 

10 

17 

IS  . 

19 

20 

21 

22 

23 

24 

25 

26 

27 

2H 

29 

30 

* 

31 

a  Maximum  ga;;n  height  about  22.0  feet. 
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Daily  discharge,  in  second-feei,  of  San  Juan  River  at  Shiprock,  N.  Mex.,  for  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jime. 

July. 

Aug. 

Sept. 

Oct. 

1 

1,460 
1,380 
1,300 
1,300 
1,180 

1,180 

1,110 

950 

900 

900 

850 
950 
1,000 
950 
900 

900 
900 
900 
950 
850 

900 
850 
700 
600 
600 

060 

950 

1,050 

1,110 
1,050 
1,110 
2,250 
2,800 

7,400 
0,920 
0,550 
4,250 
5,200 

6,820 
7,700 
4,480 
3,200 
2,800 

2,800 
3,200 
8,800 
4,020 
4,480 

4,960 
4,700 
4,700 
4,480 
4,480 

4,480 
4,480 
4,020 
4.480 
4,480 
6,000 

6,280 
6,820 
8,950 
8,300 
8,000 

7,700 
6,550 
6,280 
5,450 
5,450 

4,950 
4,250 
5,450 
4,950 
4,950 

4,480 
5,450 
7,100 
6,550 
6,820 

7,400 
7,700 
9,920 
9,600 
8,620 

8,000 
8,300 
9,250 
9,920 
9,280 

8,300 
7,700 
7,100 
7,700 
8,950 

11,600 
13,200 
14,300 
15,000 
15,000 

14,300 
11,900 
10,900 
10,600 
9,250 

9,250 
10,900 
10.900 
11,600 
11,900 

10,900 
9,600 
8,300 
8,950 

11,200 

10,900 
10,600 
10,900 
9,250 
9.600 
10,600 

10,900 
11,900 
11,900 
11,900 
12,200 

13,600 
12,900 
14,000 
14,300 
14,300 

14,300 
12,200 
12,200 
11,600 
12,200 

10,900 
9,250 
9,280 
8,620 
8,950 

9,920 
9,250 
10,900 
9,600 
8,950 

8,300 
6,650 
6,000 
6,000 
6,000 

7,700 
14,700 
12,900 
13,600 
13,200 

12,600 
11,600 

9,250 
10,600 

9,600 

8,960 
8,950 
12,200 
18,400 
10,900 

8,950 
13.600 

8,300 
12,600 
20,400 

12,200 
11,600 
6,820 
6,000 
6,820 

7,100 
6,000 
4.700 
4,250 
3.600 
3,200 

2,800 
2,250 
1820 
1,750 
1,380 

950 
1,060 
900 
660 
660 

600 
800 
650 
660 
600 

438 
400 
438 
376 
325 

350 

350 

4,960 

2,600 

1,450 

1,300 
1.110 
1,110 
1,110 
850 
750 

512 
376 
400 
600 
660 

612 
550 
475 
325 
350 

325 

aoo 

700 
750 
750 

700 

600 

660 

1,300 

2,250 

1,760 
800 
512 
400 
700 

476 

475 

1,750 

2,080 

4,250 

13,600 
14,700 
12,200 
9,600 
18,000 

47,600 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

2,160 
1,900 

1,450 
2,800 
1,750 
1,240 
1,110 

1,110 

1,000 

950 

850 

1,000 

1,240 
1,750 
1,300 
950 
9.'i0 
1,600 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

20.     

27 

28 

29 

30 

31 

NoTE.—Datty  discharge  determined  from  a  fairly  well  defined  rating  curve. 

Monthly  discharge  of  San  Juan  River  at  Shiprocky  N.  Mex.,  for  1911. 


Month. 


Janoary  14-^1. 

Febniary 

March 

Ajjril 


day. 


June 

July 

August 

September... 
October  1-6.. 


The  period. 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean. 


2,800 
1,450 
9,920 
9,920 
15,000 
14.300 
20,400 
4,950 
4,250 
47,600 


850 

600 

1,050 

4,250 

7,100 

6,000 

3,200 

325 

300 

9,600 


1,400 
979 

4,390 

7,090 
10,700 
10,600 
10,000 

1,140 

872 

19,300 


Run-off 
(total  in 
acre-feet). 


60.000 
54,400 
270,000 
422,000 
658,000 
631,000 
615.000 
70,100 
61,900 
230.000 


3,  aw,  000 


Accu- 
racy. 


NAVAJO   RIVER    AT   CHROMO,  COLO. 

Ijocation.— At  Chromo,  Colo.,  in  sec.  3,  T.  32  N.,  R.  1  E.  New  Mexico  principal 
meridian,  near  the  southern  boundary  of  the  San  Juan  National  Forest.  Nearest 
tributary,  Little  Navajo  Creek,  enters  150  yards  below. 

Records  available. — November  24  to  December  31,  1911. 

I>raanage  area. — 171  square  miles  (measured  from  Hayden's  atlas). 

Gkkge. — Vertical  staff. 

Chaxinel. — Data  too  meager  to  determine. 

I>iBcharge  measurements. — Made  by  wadinp:. 

Winter  flow. — Ice  causes  backwater,  and  measurements  are  made  to  determine  the 
discharge. 
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DiveTBions. — ^A  few  small  ditches  divert  water  above  the  station  for  irrigation. 
Accuracy. — As  the  station  has  not  yet  been  completely  rated  estimates  of  discharge 

can  not  be  presented. 
Oooperation. — Station  is  maintained  in  cboperation  with  the  United  States  Fotest 

Service. 

The  following  discharge  measurement  was  made  by  H.  B.  Waha: 
November  24, 1911:  Gage  height,  1.60  feet;  dischaige,  95.6  second-feet. 

Daily  gage  height,  in  feet,  of  Navajo  River  at  Chroma,  Colo.,  for  1911. 
[N.  B.  Price,  obaerver.] 


Day. 

Nor. 

Deo. 

Day. 

Nov. 

Deo. 

Day. 

Nov. 

Dec 

1 

1.8 
1.6 
1.55 
1.56 
1.65 

1.6 

1.55 

1.55 

1.55 

1.55 

11 

1.6 

1.6 

1.6 

1.66 

1.65 

1.85 
2.25 
2.45 
2.25 
2.2 

21 

2.15 

2 

12 

22 

2-3 

8 

13 

23 

2.15 

4 

14 

24 

1.6 
1.6 

1.6 
1.6 
1.6 
1.8 
1.8 

2.7 

6 

15 

25 

3.5 

6 

16 

28 

3.7 

7 

17 

27 

3.66 

8 

18 

28 

3.4 

9 

19 

29 

3.4 

10 

20 

30 

3.2 

31 

3.5 

NoTX.— Ice  present  Nov.  29  to  Dec.  1  and  Dec.  16  to  31. 

PIEDBA   BIYEB   AT   PIEDBA,    COLO. 

Location.— At  Piedra  post  office,  Colo.,  in  sec.  8,  T.  34  N.,  R.  4  W.  New  Mexico 

principal  meridian,  in  the  San  Juan  National  Forest.    Nearest  tributary.  Yellow 

Jacket  Creek,  enters  one-fourth  mile  below. 
Records  available.— November  26  to  December  31, 1911. 
Drainage  area. — 376  square  miles  (measured  from  Hayden's  atlas). 
Gage. — ^Vertical  staff. 
Channel. — ^Apparently  permanent. 
Discharge  measurements. — ^Made  by  wading. 
Winter  flow. — Ice  causes  little  if  any  backwater  at  this  station. 
Diversions. — ^A  number  of  small  ditches  divert  water  above  the  station  for  irrigation. 
Accuracy. — As  this  station  has  not  been  completely  rated  estimates  of  discharge  can 

not  be  presented. 
Oooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

The  following  discharge  measurement  was  made  by  II.  B.  Waha: 
November  26,  1911:  Gage  height,  1.85  feet;  discharge,  162  second-feet. 

Daily  gage  height,  in  feet,  of  Piedra  River  at  Piedra,  Colo.,  for  1911. 
[Allen  Snyder,  observer.] 


Day. 

Nov. 

Dec. 

Day. 

Nov. 

Dec. 

Day. 

Nov. 

Dec 

1 

11 

21 

2 

2.0 

12 

22 

3 

13 

23 

4 

1.95 

U 

24 

6 

15 

25 

6 

1.8 

16 

26 

1.85 

7 

17 

27 

8 

18 

28 

1.9 
1.9 
2.0 

9:::::::::::::. 

19 

29 

10 

20 

30 

31 
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PIEDBA  RIVER   AT  ARBOLES,  GOLO. 

Ijooation.— At  the  railroad  bridge  at  Arbolee,  Colo.,  in  eec.  16,  T.  32  N.,  R.  5  W.,  1 
mile  above  the  junction  with  San  Juan  River.  No  tributaries  between  station 
and  mouth. 

Records  available.— June  19,  1895,  to  September  30,  1899;  August  21,  1910,  to 
December  31,  1911. 

I>rainage  area. — 650  square  miles. 

Oage. — ^Vertical  staff. 

Chazmel. — Practically  permanent  except  during  high  water. 

I>iacharge  measurements. — ^Made  from  the  bridge  during  high  water  and  by  wad- 
ing at  ordinary  stages. 

Diversions. — There  are  court  decrees  for  diversions  of  18  second-feet  from  Piedra 
River  in  Colorado,  and  52  second-feet  from  Colorado  tributaries. 

Cooperation. — Records  are  furnished  complete  for  publication  by  the  State  engineer. 

Discharje  measurements  of  Piedra  River  at  Arholes^  Colo.^  in  1911. 


Bate. 

he'i^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

heig& 

Di». 
charge. 

Feb.  21 
Mar.  22 
Apr.  23 
May  25 

Clayton  and  Turner. . 

B.B.Clayton 

do 

do 

Feet. 
1.18 
2.90 
4.60 
4.65 

Sec.'ft. 

131 

843 

2,000 

1,900 

Sept.    1 
Nov.  16 
Dec.   18a 

B.S.Clayton 

do 

do 

Feet, 
1.95 
8.60 

820 
854 
174 

a  Ice  condltiona. 

Daily  gage  height  ^  in  feet  ^  of  Piedra  River  at  Arholes^  Colo.,  for  1911. 
[L.  E.  Smack,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May, 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.0 
1.0 
1.0 
1,06 
1.06 

1.1 
1.1 
1.2 
1.2 
1.2 

1.6 
1.5 
2.0 
2.0 
2.0 

2.5 
2.45 
2.2 
2.2 
1.15 

1.1 

1.1 

1.0 

1.05 

1.1 

1.5 

1.45 

11 

1.15 
1.2 

1.5 

1.66 

1.6 

1.45 

1.4 

1.3 

1.25 

1.2 

1.1 

1.2 

1.3 

1.3 

1.2 

1.25 

1.3 

1.3 
1.35 
1.35 
1.4 

1.2 

1.1 
1.1 
1.3 
1.3 
1.2 

1.2 

1.15 

1.3 

1.3 
1.3 
1.5 
1.8 
2.25 

2.85 

2.3 

2.45 

2.6 

2.5 

3.1 

2.7 

2.66 

2.75 

2.75 

2.9 

3.0 

2.95 

2.9 

2.85 

2.75 
3.0 
2.9 
2.8 
2.9 

2.95 

2.85 

2.75 

3.2 

3.35 

3.8 

4.65 

4.85 

4.7 

4.5 

4.95 

4.35 
4.8 
4.7 
4.66 
3.85 

3.75 

8.7 

3.75 

8.56 

8.65 

3.8 
4.06 
4.25 
4.16 
4.25 

4.35 
4.65 
4.75 
4.35 
4.3 

4.6 

4.65 

4.5 

4.45 

4.3 

3.5 

3.35 

3.75 

3.95 

4.55 

4.95 
5.35 
6.55 
5.75 
5.25 

4.95 

4.6 

4.35 

4.2 

4.25 

4.2 

4.3 

4.5 

4.65 

4.5 

4.0 
4.1 
4.2 
4.4 
4.55 

4.4 

4.25 

4.2 

4.2 

4.2 

4.25 

4.45 

4.6 

4.75 

4.75 

4.85 

4.75 
4.6 
4.6 
4.C5 
4.65 

4.55 
4.45 
4.45 
4.4 
4.3 

4.3 

4.45 

4.4 

3.9 

4.05 

4.1 
4.1 
4.2 
4.0 
3.85 

3.6 
3.6 
3.65 
3.55 
3.8 

4.9 

5.06 

4.55 

3.96 

3.96 

3.65 
3.55 
3.45 
3.15 
3.1 

3.65 
3.45 
4.05 
3.85 
3.9 

3.56 

3.35 

3.5 

4.1 

4.15 

4.35 

3.9 

3.5 

3.5 

3.6 

3.4 
3.4 
3.2 
3.0 
3.0 
2.G 

2.45 

2.3 

2.25 

2.15 

2.1 

2.0 
2.0 
1.95 
1.9 
1.9 

1.9 

1.85 

1.8 

1.8 

1.76 

1.7 
1.6 
1.6 
1.6 
1.55 

1.5 

2.06 

2.8 

2.45 

2.35 

2.2 

2.8 

2.85 

2.85 

2.35 

2.0 

2.0 
2.0 
1.9 
1.9 
1.86 

1.8 
1.8 
1.8 
1.7 
1.7 

1.6 

1.55 

1.5 

1.5 

1.6 

1.65 

1.6 

1.5 

1.5 

2.05 

1.85 
1.76 
1.76 
1.65 
1.6 

2.5 

2.0 

2.0 

3.55 

4.15 

2.3 
2.45 
8.5 
4.25 
14.0 

10.0 
7.6 
7.0 
4.75 
4.50 

4.75 
4.0 
4.0 
4.0 
4.0 

4.0 

3.9 

3.85 

3.85 

3.8 

3.8 
3.8 
4.0 
4.06 
4.06 

4.0 

4,1 

4.0 

4.05 

4.0 

3.85 

3.76 

3.75 

3.7 

3.0 

3.6 

3.6 

3.6 

8.6 

8.55 

3.45 

3.45 

3.45 

8.45 

8.5 

8.4 

3.4 
3.66 
3.7 
3.7 
3.6 

3.6 

3.6 

3.56 

8.55 

3.5 

3.5 

3.6 

3.66 

3.8 

3.66 

3.5 

2 

8.5 

3 

8.5 

4 

3.5 

5 

3.4 

6 

8.4 

7 

8.4 

8 

8.35 

9 

3.3 

10 

8.3 

11 

8.26 

12 

8  26 

13 

8.2 

14 

8  2 

15 

3.2 

16 

3.2 

17 

3.0 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28       

29 

30 

31 

NoTK.— Ice  formed  on  the  stream  Dec.  IS  and  existed  to  the  end  of  the  year. 
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Daily  discharge,  in  second-feet,  o/Piedra  River  at  ArhoUs,  Colo.,  for  1911. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jtrne. 


July. 


Aug. 


Sept 


Oct. 


Nov. 


Dec 


1 
2 
3 
4 

5 

6 
7 
8. 
9 
10. 

11. 
12. 
13. 
14. 
15. 

Id. 
17. 
18. 
10. 
20. 

21. 
22. 
23. 
24. 
26. 

26. 
27. 
28. 
29. 
30. 
31. 


100 
100 
100 
102 
102 

105 
105 
115 
116 
115 

175 
175 
345 
345 
345 

600 
572 
440 
440 
110 

105 
105 
100 
102 
105 

175 
162 
150 
115 
110 
115 


176 
215 
200 
162 
150 

130 
122 
115 
106 
115 

130 
130 
115 
122 
130 

130 
140 
140 
150 
115 

106 
105 
115 
130 
115 

115 
110 
130 


130 
130 
175 
265 
466 

806 
400 
672 
655 
600 

970 
710 
686 
745 
746 

840 
905 
872 
840 
808 

745 
905 
840 
775 
840 

872 

808 

745 

1,035 

1,135 

1,450 


2,082 
2,236 
2,120 
1,970 
2,316 

1.858 
2,195 
2,120 
2,008 
1,485 

1,415 
1,380 
1,415 
1,275 
1,345 

1,450 
1,632 
1,782 
1,708 
1,782 

1,858 
2,082 
2,158 
1,858 
1,820 

2,045 
2,082 
1,970 
1,932 
1,820 


1,240 
1,136 
1,416 
1,558 
2,006 

2,315 
2,635 
2,796 
2,955 
2,656 

2,315 
2,046 
1,858 
1,746 
1,782 

1,746 
1,820 
1.970 
2,082 
1,970 

1,695 
1,670 
1,746 
1,895 
2,008 

1,895 
1,782 
1,745 
1,745 
1,745 
1,782 


1,932 
2,045 
2,158 
2,158 
2,236 

2,168 
2,045 
2,045 
2.082 
2,082 

2,006 
1,932 
1,932 
1,885 
1,820 

1,820 
1,932 
1,895 
1,520 
1,632 

1,670 
1,670 
1,745 
1,595 
1,485 

1,310 
1,310 
1,345 
1,275 
1,450 


2,275 
2,395 
2,008 
1,658 
1,568 

1,346 
1,275 
1,205 
1,002 
970 

1.345 
1,205 
1,632 
1,485 
1,620 

1,275 
1,136 
1,240 
1,670 
1,708 

1,858 
1,520 
1,240 
1,240 
1,310 

1,170 

1,170 

1,035 

905 

905 

666 


672 
480 
465 
415 
380 

345 
845 
325 
805 

306 

305 
286 
265 
265 
248 

230 
200 
200 
200 

188 

175 
368 
775 
672 
518 

440 
776 
808 
806 
518 
345 


346 
S45 
306 
805 


866 
266 
265 
230 
230 

200 
188 
175 
176 
200 

188 
175 
175 
175 
368 

286 
248 
248 
216 
200 

600 

345 

345 

1,275 

1,708 


480 

672 

1,240 

1,782 

8,370 

6,260 

2.570 

2,210 

855 

735 

856 

626 
625 
525 
625 


466 

446 

446 
446 
525 
546 
645 


565 

625 

545 
625 
465 


425 
425 
406 
386 

366 

366 

365 
365 

348 
312 

312 
312 
312 
330 


385 

405 
405 
365 

365 
365 

348 
348 

330 

330 
365 
385 
445 
385 


330 
S» 
3» 
2» 

2K 

295 

278 
280 
2G0 

243 
212 
22S 

225 
:S5 

225 

leo 

174 
174 

174 

174 
174 
160 
IGO 
160 

160 
130 
150 
150 
150 
loO 


NoTV.— Dlachaige  Oct  5  and  Dec.  18  to  31  estimated;  estimate  for  Oct  5  only  api»oxiuate. 
Monthly  discharge  of  Piedra  River  at  Arholes,  Colo.,  for  1911, 


Month. 


Discharge  in  second-feet. 


Va-yim^im.  Minimum.     Mean. 


Run^iff 
(total  in 
acre-feet). 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year. 


600 

215 

1,450 

2,315 

2,955 

2,235 

2,395 

808 

1,708 

9,370 

445 

330 


9,370 


100 

105 

130 

1,275 

1,135 

1,275 

655 

175 

175 

445 

295 

150 


100 


192 

133 

728 

1,840 

1,921 

1,806 

1,381 

401 

344 

1,196 

361 

230 


11,802 
7,371 
44,757 
109. 4S2 
118,116 
107,466 
84,820 
34,eB4 
30,487 
73,525 
21.465 
13,d01 


637,575 


LOS   PINOS  RIVER   NEAR   IGNACIO,  COLO. 

Locatlon.—At  the  highway  bridge  near  Ignacio  Indian  agency,  about  aec.  8,  T.  33  N., 
R.  7  W.  New  Mexico  principal  meridian,  1  mile  north  of  Ignacio.  Nearest  tribu- 
tary is  a  small  stream  that  enters  from  the  west  2  miles  below. 

Becords  available.— April  22,  1899,  to  October  31,  1903;  Septemb*>r  1,  1910,  to 
October  4,  1911. 
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Drainage  area. — 450  square  miles. 

Q^Lge. — Chain  gage. 

Channel. — Shifting. 

Discharge  meaaurements. — ^Made  from  the  bridge  during  high  water  and  by 
wading  at  ordinary  stages. 

Winter  flow.— No  data. 

Divendona. — A  number  of  ditches  divert  water  above  the  station  for  irrigation. 

Cooperation. — Station  is  maintained  and  records  are  furnished  complete  for  publica- 
tion by  the  State  engineer. 

Discharge  meaturemenU  of  Los  Pinoa  River  near  Ignado^  Colo.,  in  1911. 


Date. 

Hjdrograpber. 

hei^t. 

Div 
charge. 

Date. 

Hydrographer. 

hei^S. 

Dia- 

Peb.  18 
ICar.  21 
Apr.  22 
Ifoy  24 

Clayton  and  Turner. . 

B.  S.Clayton 

do 

do 

Feet. 
2.22 
3,10 
4.00 
4.80 

SeC'ft. 
110 
465 

1,070 
1,990 

June  29 
Sept.    1 
Nov.  15 
Dec.   16 

B.S.Clayton 

do 

do 

do 

Feet. 
4.35 
2.40 

See.'ft. 

1,120 

180 

272 

167 

a  Qage  washed  oat. 

Daily  gage  height,  in  feet,  of  Los  Pinos  River  near  Ignacio,  Colo.,  for  1911. 
[Un.  C.  F.  Werner,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept.. 

Oct. 

1 

1.85 

1.85 

1.9 

1.9 

2.0 

2.0 
2.0 
2.0 
2.0 
2.06 

2.56 
2.65 
2.55 
2.4 
2.3 

2.15 

2.16 

2.45 

2.3 

2.2 

2.15 
2.15 
2.05 
2.05 
2.25 

2.45 

2.35 

2.25 

2.3 

2.25 

2.3 

2.4 
2.2 
2.2 
2.3 
2.2 

2.2 
2.2 
2.15 
2.06 
2.0 

2.1 

2.1 

2.15 

2.15 

2.15 

2.15 

2.1 

2.1 

2.2 

2.2 

2.2 

2.2 

2.25 

2.25 

2.25 

2.25 
2.25 
2.25 

2.2 

2.25 

2.85 

2.3 

2.8 

2.96 

ir 

8.06 
8.25 

3.4 
8.2 
8.0 
2.9 
2.95 

2.75 

2.9 

2.95 

3.1 

3.2 

8.15 

8.8 

8.25 

8.15 

8.2 

8.15 

8.15 

3.25 

8.55 

8.4 

3.8 

3.95 

4.0 

3.9 

3.95 

3.95 

8.85 

8.56 

8.0 

8.5 

8.4 

8.66 

3.45 

8.3 

3.4 

3.5 

8.55 
3.75 
8.7 
8.7 
4.05 

4.1 

4.1 

4.2 

4.25 

4.2 

4.25 

4.2 

4.25 

4.2 

4.25 

4.0 

4.1 

4.0 

8.95 

4.5 

4.96 
5.0 
5.06 
5.15 
5.26 

4.9 

4.7 

4.7 

4.45 

4.65 

4.7 

4.66 

4.76 

4.8 

4.0 

4.66 

4.6 
4.75 
4.7 
4.9 

4.9 

4.7 

4.65 

4.75 

4.5 

4.75 

5.25 

5.8 

5.16 

5.3 

5.56 

5.65 

5.45 

5.46 

6.6 

5.8 

5.7 

5.45 

5.1 

5.3 

5.06 

5.1 
4.7 
4.7 
5.1 
4.5 

5.0 

5.4 

5.1 

4.96 

4.76 

4.4 
4.3 
4.55 

4.35 
4.45 

5.1 

5.4 

5.7 

5.35 

5.0 

4.76 

4.65 
4.5 
4.4 
4.35 

4.2 

4.26 

4.7 

5.15 

4.4 

4.35 
4.06 
4.15 
4.55 
4.35 

4.46 

4.2 

4.2 

4.0 

4.6 

4.85 
4.05 
4.0 
8.75 
3.35 
3.20 

3.05 

3.0 

2.96 

2.9 

2.75 

2.66 

2.45 

2.2 

2.1 

2.06 

2.1 
2.0 
2.0 
2.0 
1.96 

1.9 
1.9 
1.9 
1.8 
1.0 

1.8 

2.7 

3.06 

2.95 

2.7 

2.45 

2.85 

2.4 

2.4 

2.8 

2.8 

2.4 
2.4 
2.4 
2.6 
2.7 

2.6 

2.5 

2.46 

2.4 

2.4 

2.3 
2.3 
2.7 
2.8 
2.75 

2.6 
2.6 
2.5 
2.6 
2.7 

2.6 

2.55 

2.55 

2.7 

2.7 

3.2 

3.4 

3.2 

3.25 

4.4 

4.5 

2 

4.06 

s 

4.06 

4 

4.0 

s.;:::.:.:: 

(a) 

6 

7 

8 

9 

10 

11 

12 

13       

14 

15 

16 

17 

18 

19 

20 

21       

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

8174*»— W8P  309—14- 


a  Oage  washed  out  by  flood. 
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Daihj  discharge^  in  second-feet^  of  Los  Pinos  River  near  IgnadOj  Colo.  ^  for  1911. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


Jaly. 


Aug. 


Sept. 


Oct. 


1 
2 
3 
4 

5, 

6 
7 
8 
0 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19. 

ao. 

21. 
22. 
23 
24 
25. 

26. 
27, 
28. 
29. 
30. 


85 
85 
85 
92 

215 
248 
215 
170 
140 

110 
110 
185 
140 
120 

110 
110 
92 
92 
130 

185 
155 
130 
140 
130 
140 


170 
120 
IX 
140 
120 

120 
120 
110 
92 

85 

100 
100 
110 
110 
110 

110 
100 
100 
120 
120 

120 
120 
130 
130 
130 

130 
130 
130 


120 
130 
155 
140 
305 

372 

328 
350 
420 
530 

620 
500 
395 
350 
372 

285 
350 
372 
445 
500 

472 
560 
530 
472 
500 

472 
472 
530 
720 
620 
910 


1,032 
1,075 
995 
1,032 
1,032 

950 
720 
755 
685 
620 

*  720 
652 
560 
620 
685 

720 
870 
830 
830 
1,120 

1,165 
1,165 
1,265 
1,320 
1,265 

1,320 
1,265 
1,320 
1,265 
1,320 


1,075 
1,165 
1,075 
1,032 
1,605 

2,192 
2,260 
2,330 
2,470 
2,615 

2,125 
1,855 
1,855 
1,545 
1,790 

1,855 
1,790 
1,922 
1,990 
1,725 

1,700 
1,605 
1,922 
1,855 
2,125 

2,125 
1,865 
1,790 
1,922 
1,605 
1,922 


2,615 
2,690 
2,470 
2,690 
8,060 

3,245 
2,920 
2,920 
3,160 
3,500 


2,920 
2,400 
2,690 
2,330 

2,400 
1,855 
1,835 
2,400 
1,605 

2,260 
2,840 
2,400 
2,100 
1,840 

1,380 
1,220 
1,420 
1,120 
1,200 


1,890 
2,310 
2,780 
2,235 
1,760 

1,472 
1,375 
1,240 
1,100 
1,122 

1,015 
1,050 
1,420 
1,055 
1,160 

1,122 

918 

982 

1,285 

1,122 

1,200 
1,015 
1,015 
1,330 
1,330 

1,122 
918 
885 
730 
515 
445 


380 
360 
340 
320 
270 

210 
182 
120 
100 
92 

100 
85 
85 

85 
78 

70 
70 
70 
60 
70 

60 
255 
380 
340 
255 

182 
158 
170 
170 
145 
145 


170 
170 
170 
225 
255 

225 
195 
182 
170 
170 

145 
145 
225 
285 
270 

225 
225 
195 
225 
255 


210 
210 
255 
255 

445 
540 
445 
468 
1,160 


2,460 
1,S25 
l.g23 
1.760 


Monthly  discharge  of  Los  Pinbs  River  near  Ignado,  Colo.,  for  1911. 


Month. 

Discharge  In  seoon<14Bet. 

Runoff 
(total  in 
acre-feet). 

Maximum. 

Minimum. 

Mean. 

Jimuary , 

248 

170 
910 
1,320 
2,615 
3,500 
2,780 
380 
1,160 
2,460 

65 

85 

120 

560 

1,032 

1,120 

445 

60 

145 

1,760 

134 

118 

429 

976 

1,832 

2,364 

1,286 

174 

279 

1,968 

7.644 

PAbn  wy   ,                                                              

6.540 

MftTPh 

a&,374 

April 

56,053 

Mky ;.;...::       :              :::....:::: 

112.635 

June 

140. 6S6 

July ....            

79,097 

August 

10,725 

September 

16.603 

October  1-4 

15,610 

The  period 

473,937 

1 

ANIMAS   RIVER    AT   TACOBdA,  COLO. 

Location.— 200  feet  south  of  the  Denver  &  Rio  Grande  Railroad  bridge  No.  171a  at 
Tacoma,  Colo.  Nearest  tributary,  Canon  Creek,  enters  from  the  eaat  one-half 
mile  above  the  station. 

BecordB  available.— March  25,  1908,  to  November  27,  1909,  and  February  1  to 
October  5,  1911. 

Drainage  area. — 408  square  miles  (Hayden's  atlafl). 
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Gage. — ^Automatic  recording  gage. 

Chazmel. — Shifts  during  high  water. 

Diacharge  meaaurementa. — ^Made  by  wading  at  low  stages  and  from  a  bridge 

during  high  water. 
Diveraioiia. — No  data.  • 

Cooperation. — Station  is  maintained  and  records  are  furnished  by  the  San  Juan 

Water  <fc  Power  Co. 

Discharge  ineasyreiMnU  of  Animas  River  at  TacoTna^  Colo.y  in  1908  and  1911. 


Date. 

Hydrographer. 

Oase 
height. 

DU- 
charge. 

Date. 

Hydrographer. 

Gage 
height. 

Di*. 
charge. 

1906. 
Feb.  26 

J.A.Clay 

Feet. 
2.00 
2.40 
3.92 
5.22 
3.53 
2.20 

Sec.-ft. 
180 
265 
1,140 
3,080 
800 
225 

1908. 
Dec.     9 

1911. 
Mar.  35 
Sept.   2 

E.G.  Myers 

Feet. 
2.00 

1.00 
1,70 

Sec.'/t. 
165 

Mar.  31 

O.  Weaver 

Chay  and  Marls 

O.M.WimmiM- 

May  21 
June  12 
July  17 
Oct.    18 

E.C.Myers 

do 

do 

do 

239 
426 

Daily  gage  height,  in  feet,  of  Animas  River  at  Taooma,  Colo.,  for  1908-9  and  1911. 
(Engineers  San  Juan  Wator  A  Power  Co.,  obwryera.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1906. 
1  

2.4 

3.4 

3.65 

3.55 

3.25 

3.06 

3.0 

3.05 

3.36 

3.5 

3.45 

3.3 

3.35 

3.15 

3.1 

3.1 

3.35 

3.8 

4.2 

4.55 

4.5 

4.1 

4.0 

3.7 

3.55 

3.65 

3.9 
3.8 
3.7 
3.8 
4.4 
4.6 

4.4 

4.7 

4.75 

4.75 

4.76 

4.66 

4.2 

4.1 

4.9 

5.5 

5.9 
5.6 
6.7 
6.8 
6.6 

5.7 

5.55 

5.25 

6.5 

5.15 

6.35 
5.35 
6.35 
5.35 
5.4 

5.36 

5.3 

5.15 

4.9 

4.56 

4.3 
4.2 
4.0 
4.1 
4.26 

4.36 

4.3 

3.96 

3.9 

3.85 

4.0 
4.0 
4.0 
3.85 
3.8 

3.75 

3.7 

3.6 

3.45 

3.3 

3.2 
3.1 
3.1 
3.1 
3.05 

3.1 

3.15 

3.05 

3.1 

3.25 

3.45 

3.6 
4.1 
3.6 
3.4 
3.4 

3.36 
3.2 
3.3 
3.15 
3.1 

3.15 
3.05 
2.95 
3.15 
3.25 

3.25 
4.6 
4.7 
4.6 
4.0 

3.76 

3.6 

3.5 

3.35 

3.2 

3.05 
3.0 
3.0 
2.95 
2.8 
2.7 

2.7 

2.7 

2.7 

2.65 

2.55 

2.6 

2.55 

2.65 

2.5 

2.56 

2.45 

2.4 

2.3 

2.3 

2.3 

2.26 
2.26 
2.2 
2.2 
2.26 

2.3 

2.25 

2.2 

2.2 

2.35 

2.35 
2.3 
2.3 
2.25 
2.25 


2.26 
2.2 
2.2 
2.2 
2.16 

3.15 
3.2 
2.2 
2.16 
2.15 

2.16 

2.1 

2.1 

2.1 

3.05 

3.1 

3.16 

3.3 

2.3 

3.15 

3.15 

3.1 

3.1 

3.16 

3.15 

3.1 

3.1 

2.16 

2.1 

2.1 

2.1 

3.1 
3.1 
3.1 
3.1 
3.1 

3.1 

3.06 

3.06 

3.06 

3.0 

3.0 
3.0 
3.0 
3.06 
3.06 

3.06 

2.1 

3.06 

3.0 

3.0 

3.05 
1.95 
1.95 
3.05 
3.0 

3.0 
2.0 
2.0 
2.0 
2.0 

2.0 

2         

..  .. 

2.45 
2.55 
2.65 
2.7 

2.75 
2.65 
2.6 
2.6 
2.65 

2.75 

2.9 

3.1 

3.3 

3.35 

3.35 

3.35 

3.3 

3.3 

3.4 

3.55 

3.6 

3.35 

3.2 

3.15 

3.0 
2.96 
2.95 
2.95 
3.05 

1.95 

3:::::::::::::;::::: 

2.0 

4 

2.0 

5 

2.0 

6 

2.0 

7 

3.0 

8 

3.0 

0 

1.95 

10 

1.9 

11 

1.85 

12 



1.85 

13  ::::::::;::: ::!::: 

1.86 

14 

1.86 

15 

1.9 

16 

1.9 

17 

1.8 

IS ' 

1.7 

19 1 

1.7 

20  

1.76 

21 

1.8 

22 

1.85 

23 

1.96 

24 

1.96 

23   

2.4 

2.45 

2.5 

2.45 

2.45 

2.4 

2.4 

1.9 

26 

1.9 

27 

1.85 

28 

1.85 

29 

1.85 

30   

1.85 

31 

1.9 
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Daily  gage  height,  infeetf  of  Animaa  River  at  Ta/poma^  Colo.,  for  1908-9  and  1911— Osl, 


Day. 

Jan. 

Feb. 

Mar.' 

Apr. 

May. 

June. 

July. 

Aug. 

Bept 

Oct 

Nor. 

1909. 
1 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.8 
1.85 
1.95 
1.95 

1.9 
1.85 
1.9 
1.85 
1.9 

1.9 
1.85 
1.75 
1.65 
1.75 

1.9 
1.95 
1.95 
1.9 
1.85 
1.85 

1.9 
1.95 
1.95 
1.9 
1.9 

1.96 
1.95 
1.9 
1.9 
1.9 

1.95 
1.95 
1.95 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.85 
1.9 

1.9 
1.9 
1.9 

1.9 
1.95 
2.0 
2.0 
2.05 

2.05 

2.1 

2.0 

2.0 

2.0 

2.0 
1.95 
1.95 
2.0 
2.05 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.2 

2.26 
2.2 
2.15 
2.15 
2.15 
2.15 

2.2 
2.3 
2.45 
2.45 
2.35 

2.3 

2.3 

2.25 

2.45 

2.5 

2.45 

2.4 

2.45 

2.7 

3.25 

3.8 

4.15 

4.55 

4.3 

3.7 

3.35 

8.1 

2.95 

2.9 

2.85 

3.15 

3.4 

3.4 

8.25 

3.1 

2.95 
3.05 
3.5 
4.2 
4.65 

4.65 

4.75 

4.9 

4.1 

4.4 

4.2 
4.2 

4.2 
4.15 
4.1 

4.3 

4.66 

6.15 

5.15 

4.9 

4.35 

4.4 

4.35 

4.0 

4.2 

4.85 
5.45 
5.2 
4.35 
3.55 
3.75 

8.9 
4.9 

0.0 
7.15 
8.0 

• 

"6.36' 
5.35 

5.1 
4.7 
4.5 
4.4 
4.25 

4.05 
3.95 
8.8 
3.75 
3.85 

3.5 
3.5 
3.4 
3.4 
3.45 

3.85 

4.1 

4.2 

4.2 

4.1 

4.7 
4.0 
3.7 
3.5 
3.4 
3.35 

3.26 
3.25 
8.2 
3.15 
3.1 

3.15 

3.15 

3.15 

3.1 

3.15 

3.2 

3.1 

3.1 

3.15 

3.25 

3.56 
3.3 
3.25 
3.35 
3.45 

3.45 
3.25 
3.35 
3.55 
3.35 

3.5 

3.65 

3.6 

3.7 

4.15 

4.15 

4.15 
4.0 
4.0 
4.0 



4-3 

2 

4.3 

3 

4  3 

4 

5 

4.3 
4  3 

6 

4  3 

7 

4.3 

8 

4.3 

9 

4.8 
4.7 

4.75 

4.75 

4.7 

4.7 

4.6 

4.6 
4.6 
4.55 
4.56 
4.55 

4.55 

4.55 

4.55 

4.5 

4.5 

4.5 
4.4 
4.4 
4.4 
4.4 
4.3 

4.25 

10 

4.25 

11 

4.25 

12 

13 

4.25 

4.S 

14 

4  25 

15 

4.25 

16 

4.25 

17 

4  25 

18 

4  35 

19 

4  25 

20 

4.25 

21 

4  25 

22 

4.35 

23 

4  25 

24 

4.25 

25 

4  35 

20 

4  25 

27 

4.25 

28 

29     

30 

31 

] 

[)ay. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept, 

OcL 

1 

2 

3 

1911. 

0.69 
.66 
.66 
.67 
.65 

.62 
.58 
.58 
.62 
.65 

.62 
.66 
.62 
.65 
.65 

.66 
.65 
.60 
.66 
.62 

.58 
.66 
.50 
.54 
.62 

.48 
.60 
.56 

0.00 
.00 
.62 
.62 
.66 

.66 
.65 
.65 
.71 
.73 

.88 
.77 
.73 
.76 
.79 

.83 
.92 
.92 
.94 
.96 

.96 
.98 
1.00 
.96 
.96 

1.00 
1.00 
1.00 
1.12 
1.27 
1.48 

1.02 
1.75 
1.71 
1.77 
1.60 

1.46 
1.35 
1.33 
1.27 
1.25 

1.27 
1.29 
1.83 
1.29 
1.31 

1.50 
1.69 
1.71 
1.88 
1.90 

2.06 
2.19 
2.27 
2.00 
2.04 

2.25 
2.42 
2.40 
2.40 
2.12 

2.04 
2.14 
2.25 
2.58 
2.88 

3.21 
3.25 
8.42 
3.46 
3.25 

3.00 
3.92 
3.90 
3.75 
2.71 

2.71 
2.90 
3.06 
3.40 
2.79 

2.71 
2.92 
8.04 
3.50 
3.60 

3.33 
3.21 
8.33 
8.42 
8.40 
3.54 

3.71 
3.75 
3.79 
4.06 
4.38 

4.68 
4.54 
4.66 
4.12 
3.92 

3.70 
3.76 
3.65 
4.05 
3.90 

4.10 
4.05 
4.00 
4.05 
3.85 

3.76 
3.85 
3.80 
3.65 
3.80 

3.90 
4.05 
4.00 
4.00 
3.85 

3.70 
3.65 
3.60 
3.45 
3.40 

3.15 
3.15 
3.85 
4.00 
3.60 

3.60 
3.26 
3.25 
3.80 
3.80 

3.00 
3.50 
3.45 
3.30 
3.30 

3.25 
3.15 
3.00 
2.90 
2.75 
2.00 

2.56 
2.55 
2.40 
2.30 
2.30 

2.25 
2.15 
2.06 
2.05 
2.25 

2.25 
2.15 
2.15 
2.0O 
2.00 

2.00 
1.90 
1.95 
1.05 
1.95 

2.00 
2.25 
2.25 
2.05 
2.05 

1.95 
1.90 
1.86 
1.75 
1.75 
1.70 

1.05 
1.00 
1.06 
1.75 
1.70 

1.05 
1.65 
1.60 
1.60 
1.50 

1.50 
1.55 
1.96 
1.90 
1.90 

1.95 
1.80 
1.70 
1.70 
1.60 

1.55 
1.60 
1.95 
1.80 
1.65 

2.15 
2.55 
2.60 
2.60 
4.25 

5.15 
4.15 
3.35 

4 

3  00 

5 

8.85 

6 

7 

8 

9 

10 

11 

12 

13 

14 

* '" 

15 

18 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

1 

Note.— June  5  to  July  3,  1909.  the  gage  was  not  in  pla^  becaase  of  a  flood.    A  flood  on  Sept  5. 1909, 
washed  the  gage  out    Gage  washed  out  by  floods  June  11  to  15, 1911.    A  flood  Oct  6, 1911,  \         ' 


out  and  changed  the  channel  completely. ' 


,  took  the  ga^e 
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Daily  discharge^  in  seccmd-feet^  of  Animas  River  at  Taooma,  Colo.  ^  for  1908-9. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Deo. 

1906. 
1 

270 
285 
315 
350 
370 

300 
350 
330 
330 
350 

390 
450 
550 
660 
600 

600 
600 
660 
660 
720 

825 
.860 
600 
600 
575 

600 
475 
475 
475 
525 

720 
825 
825 
630 
526 

600 
625 
60O 
790 
755 

660 
60O 
575 
550 
550 

600 
1,020 
1,410 
1,880 
1,800 

1,300 

1,200 

940 

825 

900 

1,110 
1,020 
940 
1,020 
1,600 
1,050 

1,660 
2,110 
2,190 
2,100 
2,190 

2,030 
1,410 
1,300 
2,430 
3,600 

4,480 
3,820 
4,040 
4,260 
3,820 

4,040 
3,710 
3,070 
3,600 
2,880 

3,280 
3,280 
3,280 
3,280 
3,380 

8,280 
3,170 
2,880 
2,430 
1880 

1,530 
1,410 
1,200 
1,300 
1,470 

1,470 
1,410 
1,160 
1,110 
1,060 

1,200 
1,200 
1,200 
1,060 
1,020 

080 
940 
860 
765 
660 

600 
560 
560 
560 
525 

560 
575 
525 
550 
630 
755 

860 
1,300 
860 
720 
720 

690 
600 
600 
575 
560 

575 
525 
475 
575 
630 

630 
1,960 
2,110 
1800 
1,200 

980 
860 
700 
600 
600 

525 
600 
600 
476 
410 
370 

370 
370 
370 
350 
815 

330 
315 
315 
300 
315 

285 

270 
240 
240 
240 

228 

228 
215 
215 
228 

240 
228 
215 
215 
255 

255 

240 
240 
228 
228 

228 
215 
215 
215 
202 

202 
215 
215 
202 
202 

202 

100 
190 
100 
180 

190 
202 
215 
215 
202 

202 

100 
190 
202 
202 

100 
100 
202 
100 
100 
100 

190 
190 
190 
190 
190 

190 
180 
180 
180 
170 

170 
170 
170 
180 
180 

180 
190 
180 
170 
170 

180 
160 
160 
180 
170 

170 
170 
170 
170 
170 

170 

2 

160 

3 

170 

4 

170 

5 

170 

6 

170 

7 

170 

8 

170 

9 

160 

10 

150 

11 

140 

12 

140 

13 

140 

14 

140 

15 

160 

16 

150 

17 

130 

18 

110 

19 

110 

ap 

120 

21 

130 

22 

140 

23 

160 

24 

160 

25 

270 

285 
300 
286 
285 
270 
270 

150 

26 '. 

160 

27 

140 

28 

140 

29 

140 

30 

140 

31 

160 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

1909. 
1 

150 
150 
150 
150 
150 

160 
150 
150 
150 
160 

150 
130 
140 
160 
160 

150 
140 
150 
140 
150 

150 
140 
120 
105 
120 

150 
160 
160 
150 
140 
140 

160 
160 
160 
ISO 
150 

160 
160 
160 
150 
150 

160 
160 
160 
150 
150 

150 
150 
150 
150 
150 

150 
160 
150 
140 
150 

150 
160 
150 

150 
160 
170 
170 
180 

180 
100 
170 
170 
170 

170 
160 
160 
170 
180 

100 
100 
100 
100 
100 

100 
100 
100 
190 
215 

228 
215 
202 
202 
202 
202 

215 
240 
285 
285 
255 

240 
240 
228 
285 
300 

285 
270 
285 
370 
630 

1,020 
1,360 
1,880 
1,530 
940 

690 
560 
476 
450 
430 

576 
720 
720 
630 
550 

475 

526 

790 

1,410 

2,080 

2,090 
2  180 
2,430 
1300 
1,660 

1,410 
1,410 
1,410 
1,360 
1,300 

1,630 
2030 
2,880 
2,880 
2,430 

1,600 
1,660 
1,600 
1,200 
1,410 

2,360 
3,490 
2,970 
1,600 
825 
980 

1,110 
2,430 
6,160 
7,520 
9,660 

2  

3 

4 

5 

6 

7 

8 

9 

10 

13 

14 

16 

17  

20 

23 

24 

26 

27  

28 

29  

30 

31 

Note.— Daily  discharge  determined  from  a  well-defined  rating  curve.    Owine  to  chang 
ditiona  and  insufficient  measurements  no  estimates  of  discharge  have  been  made  for  1911. 


[  channel  con- 
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214  SURFACE  WATER  SUPPLY,  1911,   PART  IX. 

Monthly  discharge  of  Animaa  River  at  Tacoma,  Colo.,  for  1908. 


Month. 


TLfi^yiTnntn-    Mhiimum.      Mean. 


Discharge  in  aeoond-feet. 


(total  hi    ^ 
acro-leet).    ™^* 


Match  25-31. 

Aprfl 

May 

June 

July 

August 

September.. 

October 

November. . . 
December... 


1908. 


300 

860 

1,960 

4,480 

1,470 

2,110 

370 

228 

190 

170 


270 
270 
600 
1,300 
525 
370 
215 
180 
160 
110 


517 
951 
2,970 
947 
795 
269 
201 
177 
148 


The  period. 


January . . 
February. 
Maroh.... 


1900. 


June  1-5. 


160 

160 

228 

1,880 

3,490 

9,650 


105 
140 
150 
215 
475 
1,110 


145 
152 
185 
566 

1,710 
6,370 


The  period. 


3,880 
80,800 
58,500 
177,000 
58,200 
48,900 
16,000 
12,400 
10,500 
9,100 


425,000 


8,920 
S,H40 
11,400 
33,700 
105,000 
53.300 


^1,000 


ANIMAS   RIVER   AT  DURANGO,  COLO. 

Location. — ^At  the  footbridge  at  the  foot  of  Fourteenth  Street  in  Durango.    Nearest 

tributary,  Lig^tner  Creek,  enters  just  above. 
Records  available. — ^From  June  20,  1901,  to  December  31,  1905,  at  a  point  above 

Lightner  Greek;  January  1,  1910,  to  September  2,  1911. 
Drainage  area. — 694  square  miles  (Hayden's  atlas). 
Qage. — ^Automatic  recording  gage. 
Channel. — Liable  to  shift  during  high  water. 
Discharge  measurements. — Made  from  bridge. 

Winter  flow. — Little  if  any  backwater  from  ice  during  the  winter  months. 
Diversions. — ^Water  is  diverted  above  the  station  for  irrigation. 
Floods. — ^The  severest  flood  in  many  years  occurred  in  the  first  week  of  October,  1911, 

when  the  river  reached  a  maximum  stage  of  13.6  feet. 
Aociiracy. — Estimates  for  1911  based  on  measurements  during  1911  are  &ir,  but  no 

estimates  have  been  made  for  1910  as  no  measurements  were  made  during  that 

year. 
Cooperation. — ^Records  furnished  through  the  courtesy  of  the  San  Juan  Water  & 

Power  Co. 

Discharge  measurements  of  Animas  River  at  Durango,  Colo.,  in  1911. 


Date. 

Hydrographcr. 

heigS. 

Dls- 
charge. 

Date. 

Hydrographer. 

beJ^El 

Dls- 
cbarse. 

Jan.  24 

R.M.Owbus 

Fttt. 
2.70 
2.86 
3.70 

8ec.-fl. 
177 
220 
801 

Apr.    4 
Sept.   2 

ChayandNale 

O.M.WImmer 

Feet. 
4.20 
3.70 

1,290 

27 
Mar.  30 

O.M.WImmer 

Ohay  and  Uale 

490 
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Daily  gaffe  height,  in  feet,  of  Animas  River  at  Durango,  Colo.,  for  1910-1  i. 
[Engineers  San  Juan  Water  &  Power  Co.,  obierverB.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1010. 

1 

3.0 
3.0 
3.0 
3.0 
3.0 

3.0 

3.0 

8.25 

3.3 

3.2 

3.2 
3.2 
3.1 
3.2 
3.2 

3.2 
3.1 
3.1 
3.1 
3.0 

3.0 
2.95 
2.95 
3.0 
3.0 

3.0 

8.0 

2.95 

3.0 

8.0 

3.0 

3.0 
2.9 
3.0 
2.9 
2.9 

3.0 
3.0 
2.9 
2.9 
2.95 

2.9 
2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
2.9 

2.9 

2.9 

2.96 

3.2 

3.4 

3.6 
3.8 
3.9 
3.9 
3.7 

3.75 

3.76 

3.86 

3.9 

3.9 

3.9 
3.9 
3.9 
4.0 
4.1 

4.2 

4.4 

4.6 

4.46 

4.3 

4.2 

4.0 
3.9 
8.8 
3.8 
8.7 

3.7 
3.7 
3.8 
3.7 
3.06 

3.6 

3.6 

3.66 

3.7 

8.7 

3.8 
3.8 
3.9 
3.9 
3.8 

3.7 
3.6 
3.6 
3.9 
4.3 

4.5 
4.4 

4.4 
4.6 
4.9 

6.2 
6.2 
6.4 
6.6 
6.3 

5.0 
4.8 
4.5 
4.6 
4.66 

4.7 
4.8 
6.0 
6.25 
5.7 

6.0 

6,0 

5.7 

6.55 

5.36 

6.1 
4.8 
4.8 
4.9 
4.9 

4.9 

4.8 

4.55 

4.5 

4.6 

4.6 
4.8 
6.4 
5.8 
6.1 
6.25 

6.15 

5.9 

5.85 

6.6 

6.6 

6.35 

6.15 

5.15 

6.1 

6.0 

5.0 
6.0 
4.86 
5.0 
5.0 

4.7 

4.5 

4.3 

4.45 

4.35 

4.3 
4.3 
4.3 
4.3 
4.0 

3.8 

3.85 

4.15 

4.4 

4.1 

3.9 
3.9 
3.8 
3.8 
3.8 

3.7 
3.6 
3.6 
3.65 
3.5 

3.4 

3.4 

3.4 

3.36 

3.3 

3.35 

3.3 

3.35 

3.3 

3.3 

8.3 
8.3 
3.3 
3.3 
3.4 

3.4 

3.4 

3.3 

3.35 

3.4 

3.65 

3.3 

3.3 

3.3 

3.35 

3.86 

3.6 
3.4 
3.3 
8.3 
3.3 

3.3 

8.3 

3.25 

3.4 

3.3 

3.3 
3.2 
3.0 
2.9 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

• 

2.9 

2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
2.8 
2.8 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
2.8 
2.9 
2.9 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.8 
2.7 
2.6 
2.5 

2.6 
2.5 
2.5 
2.6 
2.5 

2.5 
2.6 
2.4 
2.4 
2.4 

2.4 

2 

2.4 

3 

2.4 

4 

2.4 

5 

2.4 

A 

2.4 

7 

2.4 

8 

2.4 

9 

2.4 

10 

2.4 

11 

2.4 

12 

2.4 

13 

2.4 

14 

2.4 

15 

2.4 

16 

2.4 

17 

2.4 

18 

2.4 

19 

2.4 

20 

2.4 

21 

2.4 

22 

2.4 

23 

2.4 

24 

2.4 

26 

2.4 

26 

2.4 

27 

2.4 

28 

2-.  4 

29 

2.4 

30 

2.4 

31 

2.4 

[P.  V.  Shoridan 

,  obaerver.] 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept 

1911. 
1 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.3 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.7 
2.7 

2.7 

2.7 

2.7 

2.75 

2.75 

2.75 

2.8 
2.8 
2.8 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 

2.75 

2.75 

2.7 

2.7 

2.7 
2.7 
2.7 
2.7 
2.85 

2.8 
2.8 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 

2.65 

2.6 

2.7 

2.7 

2.75 

2.8 
2.8 
2.8 
2.8 
2.85 

2.9 

3.0 

8.0 

2.96 

2.9 

2.95 

3.12 

3.1 

3.1 

3.2 

3.25 

3.35 

3.3 

3.3 

3.3 

3.3 

3.3 

8.3 

3.4 

3.65 

3.85 

4.0 

4.0 

4.1 

4.16 

4.1 



4.45 
4.6 
4.45 
4.7 
4.45 

6.7 
6.8 
6.0 
6.0 
6.2 

6.7 
6.5 
6.4 
6.5 
6.3 

5.0 
'  6.6 
6.5 
5.8 
5.4 

6.1 
5.1 
5.5 
5.8 
6.0 

5.8 
5.6 
6.7 

5.8 
5.8 
6.7 

6.0 
6.0 
6.0 
6.2 
6.4 

6.8 
6.5 
6.6 
6.9 
7.0 

6.7 
6.6 
6.6 
6.6 
6.2 

6.2 
6.0 
6.8 
6.9 
6.1 

6.8 
6.8 
6.0 
6.0 
6.8 

6.5 
6.6 
6.6 
6.6 
6.3 

5.4 
6.8 
5.8 
6.8 
6.6 

6.5 
6.5 
5.4 
6.2 
6.1 

4.85 

4.75 

6.6 

5.8 

6.4 

6.4 
6.2 
6.1 
5.4 
5.4 

5.6 
6.4 
6.3 
6.3 
6.5 

5.6 

5.2 

4.95 

4.75 

4.6 

4.5 

4.4 

4.26 
4.05 
3.95 
3.9 

3.85 
3.75 
3.75 
3.6 
3.65, 

8.6 
3.8 

2 

3.7 

3 

4 

5   

6 

7 

8 

9 

10 • 

11 

12    

13 

14    

15 



16 

17 

18 

19 

20 

21 ; 

22 

23 

24 

25. 

26. 

27 

28 

29      

30 

31        
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Daily  dischargey  in  second-feet,  of  Animas  River  at  Durango,  Colo.,  for  1911, 


Day. 


Jsn. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


1 
2 
8 
4 
6 

6 
7 
8 
9 
10 

11 
12 
13 
14 
16. 

16 
17 
18, 
19, 
20. 

21. 
22. 
23 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


166 
166 
166 
166 
166 

165 
166 
166 
165 
166 

166 
166 
166 
165 
166 

165 
166 
165 
165 
166 

165 
165 
165 
185 
185 

185 
185 
185 
198 
198 
196 


210 
210 
210 
186 
186 

186 
185 
186 
185 
186 

185 
198 
198 
186 
186 

185 
185 
186 
186 


210 
210 
185 
185 
186 

185 
186 
185 


175 
165 
185 
185 
106 

210 
210 
210 
210 


240 
280 
280 
260 
240 

260 
848 
336 
3S5 
400 


510 
470 
470 
470 

470 
470 
470 
650 
765 
945 


1,080 
1,080 
1,180 
1,220 
1,180 


1,510 
1,560 
1,510 
1,740 
1,510 

2,700 
2,800 
3,000 
3,000 
3,200 

2,700 
2,500 
2,410 
2,500 
2,320 

2,030 
2,600 
3,500 
2,800 
2,410 

2,120 
2,120 
2,500 
2,800 
3,000 

3,800 
2,600 
2,700 
2,800 
2,800 
2,700 


3,000 
8,000 
8,000 
8,200 
3.400 

3,800 
3,500 
8,500 
8,900 
4,000 

3,700 
8,600 
3,600 
3,600 
3,200 

3,200 
3,000 
2,800 
2,900 
3,100 

2,800 
2,800 
8,000 
3,000 
2,800 

2,500 
2,600 
2,600 
2,600 
2,320 


2,410 
2,800 
2,800 
2,800 
2,600 

2,500 
2,500 
2,410 
2,220 
2,120 

1,890 
1,790 
2,600 
2,800 
2,410 

2,410 
2,220 
2,120 
2,410 
2,410 

2,600 
2,410 
2,320 
2,320 
2,600 

2,600 
2,220 
1,980 
1,790 
1,650 
1,560 


1.460 
1.320 
1,130 
1,040 
990 

945 

855 
865 
720 
765 

720 
900 


810 


Note.— Dafly  discharge  determined  from  a  weU-deflned  rating  oorve. 

Monthly  discharge  of  Animas  River  at  Durango,  Colo.,  for  1911. 


Month. 


January.. 
February. 
March. 


Aprill-*. 
May.. 


/ay. 
June.. 

July 

August  1-12 . 


Discharge  in  aeoond-feet. 


Mazimom.  Minimum.     Mean, 


198 
225 

946 


8,200 
4,000 
2,800 
1,460 


165 
185 
166 


1,610 

2,320 

1,660 

720 


171 

192 

854 

1,150 

2,400 

3,130 

2,330 

975 


Run-off 
(total  In 
acre-feet). 


Acco- 

racy. 


10,500 
10,700 
21,800 
11,400 
151,000 
186,000 
143,000 
23,200 


ANIMAS  RIVER   AT  AZTEC.  N.  MEX. 

Location. — ^At  the  highway  bridge  in  sec.  9,  T.  30  N.,  R.  11  W.,  one-half  mile  west 
of  Aztec.  No  important  tributaries  between  the  station  and  the  mouth  of  the 
river,  about  12  miles  below. 

ItecordB  available.— June  21  to  December  14,  1904;  June  8,  1907,  to  December  31, 
1911. 

Drainage  area.— 1,300  square  miles  (measured  from  Land  Office  map). 

Oage. — Vertical  staff.  The  gage  was  originally  placed  at  a  wooden  bridge  one-half 
mile  below  the  present  site,  but  was  transferred  to  its  present  position  September 
13,  1908.    There  is  no  determined  relation  between  the  two  gage  datums. 

Channel. — Shifting  during  high  water,  but  fairly  permanent  at  other  times. 

Discharge  measurements. — ^Made  from  bridge  and  by  wading. 
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^l^nter  flow. — Ice  fonns  to  a  considerable  depth  along  the  edges  during  the  greater 
part  of  the  winter  months,  but  the  river  seldom  freezes  across.  Slush  ice  is  of 
frequent  occurrence. 

Divexflioxis. — ^Between  Durango  and  Aztec  many  ditches  divert  water  for  irrigation. 

Flood  discharge. — ^Two  severe  floods  have  occurred  on  the  Animas  since  records 
have  been  maintained.  That  of  September  6, 1909,  reached  a  maximum  stage  of 
11  feet  with  a  corresponding  discharge  of  16,000  second-feet;  that  of  October  6, 
1911,  a  stage  of  13.5  feet  with  an  approximate  dischaige  of  30,000  second-feet. 
The  latter  flood  is  the  severest  that  has  occuned  in  many  years. 

Aoeoracy. — ^Prior  to  the  October  flood,  conditions  were  favorable  for  reliable  results. 
A  change  in  the  channel  was  caused  by  the  flood,  and  for  the  remainder  of  the  year 
the  estimates  can  not  be  considered  better  than  fair. 

Cooperation. — During  1911  station  was  maintained  in  cooperation  with  the  Terri- 
torial engineer  and  W.  G.  Black,  Aztec,  N.  Mex. 

D%9eharge  measurements  of  Animas  River  at  Aztec,  N,  Mez.,  in  1911. 


Date. 

hei^t 

Dis- 
charge. 

Date. 

Hydrographer. 

hel^t. 

Dls- 
charge. 

Jan.    24 
Feb.  84 
Apr.    8 

O.H.Runell 

do 

£.O.GhrlitlaiiMii... 

Feet. 
8.61 
3.60 
6.15 

--4 

189 
1,260 

June    3 
Aug.  13 
Nov.  21 

J.B.Stewart 

W.  B.  Freeman 

Q.  H.  Ruflsell 

Feet, 
•7.60 
4.60 
2.80 

Sec-ft. 
4,260 
794 

637 

Daily  ffoge  height,  in  feet,  of  Animas  River  at  Aztec,  N.  Mex.,  for  1911. 
[H.  S.  Wattles,  observer.] 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


Oct 


Nov. 


Dec. 


2.8 
2.8 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.6 
2.4 
2.8 
2.2 

2.1 
2.0 
2.8 
2.8 
2.8 
2.8 


1 

3.8 

2 

8.8 

8 

3.75 

4 

8.7 

5 

3.7 

6 

3.7 

7 

3.7 

8 

8.7 

9 

3.7 

10 

8.7 

11 

4.0 

12 

13 

14 

15 

16 

17 

18 

10 

20 

21 

22 

23 

24 

8.7 

26 

3.75 

26 

8.8 

27 

8.7 

28 

8.75 

29 

3.8 

30 

3.96 

81 

3.8 

8.8 

3.85 

8.7 

8.75 

3.8 

8.85 

8.8 

8.7 

8.75 

8.6 

8.6 

8.6 

8.66 

8.7 

3.75 

8.7 

8.75 

8.7 

8.75 

3.7 

8.75 

8.8 

3.85 

3.66 

3.7 

8.7 
8.7 
8.8 


3.8 
3.8 
3.8 
8.8 
4.1 

5.0 
5.0 
4.8 
5.0 
5.1 

5.5 
6.1 
4.9 
4.9 
4.85 

4.85 

5.1 

5.2 

5.1 

5.2 

6.2 
5.8 
5.3 
5.3 
5.3 

5.3 
5.2 
5.1 
5.3 
5.5 
6.7 


6.1 
6.4 
6.2 
6.0 
5.9 

5.7 
5.5 
5.3 
5.1 
5.1 

5.0 
5.0 
5.0 
5.0 
5.0 

6.0 
5.0 
5.1 
5.4 
5.8 

6.0 
6.0 
6.4 
6.3 
5.9 

5.8 
6.0 
6.2 
6.3 
6.2 


5.9 
5.7 
5.7 
5.9 
6.5 

7.0 
7.2 
7.4 
7.6 
7.6 

7.2 
6.9 
6.8 
6.8 
6.6 

6.5 
6.7 
7.0 
7.2 
7.2 

6.6 
6.6 
6.8 
7.1 
7.8 

7.3 
7.1 
7.2 
7.2 
7.2 
7.8 


7.5 
7.6 
7.6 
7.8 
8.0 

8.2 
8.4 
8.2 

8.4 
8.4 

8.8 
8.3 
8.3 
8.1 
8.0 

7.8 
7.5 
7.4 
7.2 
7.3 

7.5 
7.7 
7.6 
7.4 
7.3 

7.0 
6.7 
6.7 
6.8 
6.8 


7.2 
7.0 
7.7 
7.4 
7.0 

7.0 
6.9 
7.0 
6.8 
6.5 

6.3 
6.5 
6.8 
7.8 
7.3 

7.5 
6.8 
6.6 
7.6 
7.7 

7.0 
7.4 
6.9 
6.8 
7.8 

7.3 
7.1 
6.7 
6.4 
6.2 
6.0 


6.8 
5.5 
5.4 
6.8 
5.1 

5.0 
4.9 
4.8 
4.7 
4.7 

4.7 
4.7 
4.6 
4.6 
4.5 

4.5 
4.4 

4.3 
4.3 

4.3 

4.3 

4.45 

5.0 

4.9 

4.6 

4.5 
4.5 
4.5 
4.4 
4.4 
4.3 


4.3 
4.2 
4.2 
4.2 
4.2 

4.2 

4.2 
4.2 
4.1 
4.1 

4.1 
4.1 
4.5 
4.4 
4.4 

4.4 
4.4 

4.3 
5.4 
4.4 

4.3 
4.3 
4.2 
4.5 
4.4 

4.3 
5.0 
5.0 
5.0 
6.3 


7.8 
8.4 
7.8 
6.4 
9.8 


7.8 
6.0 
5.5 
5.0 

4.6 
4.4 
4.2 
4.0 
3.9 

3.8 
3.7 
3.6 
3.6 
3.4 

3.3 
3.2 
3.2 
8.2 
3.2 

8.2 
3.3 
3.8 
3.4 
8.2 
3.2 


3.1 
3.1 
3.1 
3.1 
3.1 

3.0 
3.0 
8.0 
3.0 
3.0 

3.0 
2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
2.8 
2.8 
2.8 

2.8 
2.9 
2.9 
2.9 
2.9 

2.8 
2.8 
2.8 
2.8 
2.8 


Note.— Slight  backwater  from  kse  Jan.  1  to  11  and  Dec.  28  to  31. 
from  flood  marks. 


Peak  height  Oct.  6, 13.5  feet,  obtained 
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Daily  discharge,  in  second-feet,  of  Animas  River  at  Aztec,  N,  Mex,,/or  1911. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dec 

1 

280 
306 
240 
260 
280 

305 
280 
240 
280 
210 

210 
210 
225 
240 
260 

240 
260 
240 
260 
240 

260 
280 
305 
225 
240 

240 
240 
280 

280 
280 
280 
280 
440 

1,120 
1,120 
940 
1,120 
1,220 

1,640 
1,220 
1,030 
1,030 
985 

985 
1,220 
1,320 
1,220 
1,320 

1,320 
1.420 
1,420 
1,420 
1,420 

1,420 
1,320 
1.220 
1,420 
1,640 
1,860 

2,330 
2,720 
2,460 
2,210 
2,090 

1.860 
1,640 
1,420 
1,220 
1,220 

1,120 
1,120 
1,120 
1,120 
1,120 

1,120 
1,120 
1,220 
1,530 
1,970 

2,210 
2,210 
2,720 
2,590 
2,090 

1,970 
2,210 
2.460 
2.590 
2,460 

2,090 
1,860 
1,860 
2,090 
2,850 

3,500 
3,800 
4,100 
4,400 
4,400 

3,800 
3,370 
3,240 
3,240 
2,960 

2,850 
3,110 
3,500 
3.800 
3,800 

2,960 
2.980 
3,240 
3,650 
3,950 

3,950 
3.650 
3,800 
3,800 
3,800 
3,950 

4,250 
4,400 
4,400 
4,700 
6,000 

6,320 
5,640 
5,320 
5,640 
5,640 

5,480 
5,480 
6,480 
5,160 
6,000 

4,700 
4,250 
4,100 
3,800 
3,950 

4,250 
4,550 
4,400 
4,100 
3,950 

3,500 
3,110 
3,110 
3^40 
3,240 

3,800 
3,500 
4,550 
4,100 
3,600 

3,600 
3,370 
3,500 
8,240 
2,850 

2,590 
2,850 
3,240 
4,700 
3,950 

4,250 
3,240 
2,980 
4,400 
4,650 

3,500 
4,100 
3.370 
3,240 
4,700 

3,950 
3,650 
3,110 
2,720 
2,460 
2,210 

1,970 
1,640 
1,530 
1,420 
1,220 

1,120 

1,030 

940 

850 

850 

860 
860 
770 
770 
090 

090 
620 
560 
660 
660 

560 

655 

1,120 

1.030 

770 

090 
600 
600 
620 
620 
560 

560 
600 
600 
600 
500 

600 

600 
500 

440 
440 

440 
440 
600 
620 
620 

620 
620 
560 
1,530 
620 

660 
660 
600 
690 
620 

660 
1,120 
1,120 
1,120 
2,590 

4,700 
5,640 
4,700 
2,720 
8,500 

14,500 
5,500 
3,000 
2,400 
1,900 

1,500 
1,350 
1,200 
1,100 
1,040 

980 
920 
860 
800 
750 

700 
650 
650 
650 
650 

650 
700 
080 
750 
650 
650 

600 
600 
600 
600 
600 

560 
560 
560 
560 

660 

560 
520 
620 
620 
620 

520 
520 
490 
490 
490 

490 
620 
520 
620 
620 

490 
490 
490 
490 
490 

490 

2 

490 

8 

460 

4 

460 

6 

460 

6 

460 

7 

460 

8 

460 

0 

460 

10 

430 

n 



430 

12 

430 

13 

430 

14 

430 

16 

430 

16 

400 

17 

400 

18 

400 

10 

400 

20 

400 

21 

400 

22 

400 

23 

24 

240 
260 

280 
240 
260 
280 

26 

26 

27 

28 

29 

30 

855  ' 

280  1 

81 

Note.— Daily  dischan^  determined  as  follows:  Discharge  Jan.  1  to  23,  estimated  at  225  8eoond4Bet; 
discbarge  Jan.  24  to  Oct.  5,  from  a  well-defined  ratine  curve;  discharge  after  Oct.  6.  from  a  poorly  defined 
curve.  Mean  discharge  Oct.  6  estimated;  crest  discharge  was  about  30,000  second-feet.  Dischaiiee  Dec. 
23  to  31  estimated  at  360  second-feet. 

Monthly  discharge  of  Animas  River  at  Aztec,  N.  Mex.^for  1911. 


Month. 


January 

February. . . 

March 

Apra 

J^y 

June 

July 

August 

September. 

October 

November. . 
December.. 


The  year. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean, 


305 

1,860 

2,720 

4,400 

5,640 

4,700 

1,970 

2,590 

14,500 

600 

490 


14,500 


210 

280 

1,120 

1,860 

3,110 

2,210 

560 

440 

650 

490 


254 

1,130 

1,840 

3,370 

4,500 

3,540 

887 

705 

2,310 

532 

411 


1,650 


Run-off  I  ktttm^ 
(total  in  i^ 
acre-feet).    ™*^- 


14,600 

14,100 

60,500 

109,000 

207,000 

268,000 

218,000 

54,500 

42,000 

142,000 

31,700 

25,300 


1,200,000 


HERM08A    CREEK   NEAR   HERMOSA,  COLO. 

Location. — In  see.  34,  T.  37  N.,  R.  9  W.  New  Mexico  principal  meridian,  in  the  San 
Juan  National  Forest,  IJ  miles  above  Hermosa  poet  office,  200  yards  below  the 
mouth  of  Buck  Creek,  IJ  miles  above  the  mouth  of  Hermosa  Cieek.  No  tribu- 
taries between  the  station  and  mouth. 

IteeordB  available. — November  28,  1911,  to  December  31,  1911. 

Draixiage  area.— 172  square  miles  (measured  from  topographic  sheets). 

Oas^e. — Vertical  staff. 

Channel. — Practically  permanent. 
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I>i8oharge  measurexnents. — ^Made  from  a  bridge  1  mile  below  station  during  high 

water  and  by  wading  at  ordinary  stages. 
Winter  flow. — So  far  as  known,  ice  causes  little  if  any  backwater  at  this  station. 
IMversioxis. — The  station  is  above  all  diversions. 
Aoooracy. — Ab  the  station  has  not  been  completely  rated  estimates  of  discharge  can 

not  be  presented. 
Cooperation. — Station  maintained  in  cooperation  with  the  United  States  Forest 

Service. 

The  following  dischaige  measurement  was  made  by  H.  B.  Waha: 

November  28,  1911:  Gage  height,  1.80  feet;  discharge,  67.3  second-feet. 

The  following  gage  heights  were  also  obtained:  December  10,  1.9  feet;  December 

22,  2.1  feet;  December  27,  2.0  feet.    Gage  heights  December  22  and  27  read  to  top 

of  ice. 

FLORIDA  BIYEB   NEAR  DUBANGO,   COLO. 

ItfOcation. — ^At  Cash  ranch,  in  sec.  19,  T.  35  N.,  R.  8  W.  New  Mexico  principal  meri- 
dian, 7  miles  east  of  Durango.  Nearest  important  tributary.  Red  Creek,  enters 
several  miles  above.    There  are  a  number  of  small  intermittent  tributaries  nearer. 

Records  available.— September  18,  1910,  to  October  4,  1911. 

IDrainage  area. — 136  square  miles  (State  engineer's  report). 

Oage.— Vertical  staff. 

Channel.— Shifting  during  high  water. 

I>iacharg'e  meaaurements. — Made  from  bridge  during  high  water  and  by  wading 
at  ordinary  stages. 

Winter  flow. — No  data. 

I>iTerBionfl. — One  diversion  ditch  heads  above  the  station  and  others  divert  below 
to  irrigate  the  lower  valley. 

Cooperation. — Station  is  maintained  and  records  are  furnished  complete  for  publica- 
tion by  the  State  engineer. 

Discharge  measurements  of  Florida  River  near  Durango,  Colo.,  in  1911. 


Date. 

Hydrogrepher. 

hrt^t. 

Dis- 
charge. 

Date. 

height. 

Dis- 
charge. 

Aijr.  21 
May  23 
JiiilA  27 

B.B.  Clayton 

do 

do 

Feet. 
2.72 
4.04 
8.12 

626 
830 

Aug.  80 
Dec.  ISO 

B.S.Clayton 

do 

Feet. 
1.68 
2.2S 

27 

o  loe  conditions. 

Daily  gage  height,  in  feet,  of  Florida  River  near  Durango,  Colo,,  for  1911. 
[Thomas  Cash,  observer.] 


Day. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June.  ' 

July. 

Aug. 

Sept 

Oct. 

1 

1.4 

1.4 

1.4 

1.56 

1.6 

1.5 

1.46 

1.4 

1.4 

1.4 

1.4 
1.4 
1.35 
1.3 
1.3 

1.4 
1.35 
1.3 
1,2 
1.2 

1.36 
1.3 
1.3 
1.3 
1.36 

1.3 
1.4 
1.6 
1.6 
1.5 

1.5 

1.35 

1.35 

1.35 

1.4 

1.4 

1.35 

1.35 

1.5 

1.5 

1.4 
1.35 
1.35 
1.35 
1.35 

1.4 
1.35 
1.4 
1.4 
1.6 

1.66 

1.6 

1.65 

1.7 

1.7 

1.7 
1.8 
1.85 
1.9 
1.9 

2.6 

2.6 

2.4 

2.66 

2.4 

2.4 
2.36 
2.3 
2.2 
2.16 

2.2 
2.3 
2.25 
2.2 
2.26 

2.35 

2.55 

2.5 

2.55 

2.7 

2.6 
2.6 
2.66 
2.9 
8.25 

3.5 
8.6 
3.9 
4.0 
3.9 

3.7 
3.6 
3.6 
3.4 
3.2 

3.3 

3.7 

3.9 

4.16 

3.6 

4.45  ' 

4.35 

4.86 

4.6 

4.65 

4.7    . 
4.66  1 
4.65  ! 
4.7    , 
4.7 

4.7 
4.6 
4.25 
4.46 
4.3 

4.06 
3.7 
3.85 
4.0    < 
3.85  i 

3.65 
4.35 
4.3 
4.0 
8.6 

3.2 
3.6 
3.15 
2.95 

2.85 

2.6 
2.9 
3.35 
3.55 
8.3 

3.1 

2.9 

2.75 

3.8 

8.4 

2.46 
2.3 
2.2 
2.1 
2.1 

2.0 
1.9 
1.9 
1.9 
1.9 

1.9 
1.8 
1.9 
1.8 
1.76 

1.8 
1.7 
1.7 
1.8 
1.7 

1.65 

1.6 

1.65 

1.7 

1.7 

1.66 
1.6 
1.6 
1.8 
2.2 

1.65 

1.6 

1.7 

1.7 

1.76 

1.7 

1.65 

1.6 

1.6 

1.7 

4.6 

2        

8.8 

a 

2.7 

4 

2.4 

5  

6 

7          

8     

9 

10          

11     

12 

18 

14               

15     

16  

17 

18 

19 

20 
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Daily  gage  height,  in  feet,  of  Florida  River  near  Durango,  Colo.,  for  IPil— Oontmiied. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

U 

1.3 
1.25 
1.8 
1.25 
1.8 

1.3 
1.25 
1.3 
1.3 
1.3 
1.3 

1.4 
1.4 
1.5 
1.5 
1.4 

1.4 
1.4 
1.4 

1.9 
1.96 
1.9 
1.86 
1.9 

1.9 
1.9 
2.0 
2.2 
2.4 
2.45 

2.8 
8.0 
3.0 
2.8 
2.7 

2.8 
3.9 
2.8 
2.85 
2.65 

8.45 

3.7 
4.1 
4.3 
4.1 

8.8 
3.7 
4.0 
4.1 
4.0 
4.1 

4.25 
4.15 
8.9 
8.8 
8.7 

3.35 
3.3 
3.3 
3.3 
8.3 

3.5 
3.25 
3.3 
3.8 
4.2 

3.75 
3.4 
3.2 
2.9 
2.7 
3.6 

1.7 

1.95 

1.9 

1.8 

1.8 

1.8 

1.8 

1.75 

1.7 

1.7 

1.66 

1.6 
1.6 
1.7 
1.7 
1.65 

2.05 
2.15 
3.06 
2.2 
3.55 

32 

28 

24 

26 

36 

27 

28 

29 

80 

81 

Daily  discharge,  in  second-feet,  of  Florida  River  near  Durango,  Colo.,  for  1911. 


Day. 

Jan. 

Feb 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

S^t. 

Oct. 

1 

23 
23 
23 
23 
23 

23 
23 
23 
23 
23 

23 
23 
20 

17 
17 

17 
30 
17 
13 
13 

17 
15 
17 
15 
17 

17 
15 
17 
17 
17 
17 

20 
17 
17 
17 
30 

17 
17 
17 
17 
30 

20 
20 
30 
30 
20 

30 
30 
20 
30 
20 

30 
23 
33 
33 
33 

23 
23 

23 

23 
20 
30 
20 
30 

23 
20 
33 
23 
31 

46 
40 
46 
51 
61 

51 
64 
72 
80 
80 

80 
88 
80 
72 
80 

80 

80 

97 
136 
178 
190 

226 

202 
178 
214 
178 

178 
167 
156 
136 
125 

135 
156 
146 
135 
146 

167 
214 
202 
214 
251 

277 
330 
330 
277 
261 

277 
803 
277 
290 
238 

226 
226 
238 
303 
399 

470 
499 
586 
615 
586 

528 
499 
499 
441 
385 

413 
628 
586 
658 
499 

456 
528 
644 
702 
644 

567 
528 
616 
644 
616 
644 

746 
716 
716 
760 
804 

818 
774 
774 
818 
818 

818 
780 
687 
745 
606 

630 
616 
667 
600 
554 

668 
638 
663 
531 
600 

896 
876 
376 
876 
350 

474 
682 
667 
577 
431 

350 
460 
338 
290 
366 

210 
278 
390 
446 
376 

325 
278 
244 
376 
403 

431 
363 
376 
376 
.  687 

504 
403 
350 
278 
232 
210 

178 
147 
128 
111 
111 

94 
78 
78 
78 
78 

78 
64 
78 
64 
68 

64 
61 
51 
64 

51 

51 
86 
78 
64 
64 

64 
64 
68 
51 
61 
46, 

46 
40 
46 
61 
61 

46 
40 
40 
64 
128 

46 
40 
61 
51 
68 

51 
46 
40 
40 
61 

40 
40 
51 
61 

103 
130 
103 
128 
446 

727 

2 

376 

8 

S3 

4 

167 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

X 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

1 

Monthly  discharge  of  Florida  River  near  Durango,  Colo.,  for  1911. 

Month. 

■ 

Dischaige  in  second-feet. 

Run-off 
(total  In 
acre-fBet). 

Mean. 

January 

23 
23 
100 
330 
702 
818 
682 
178 
446 
727 

16 
17 
20 
126 
226 
350 
210 
46 
40 
167 

19 

20 

63 

213 

506 

637 

388 

77 

72 

376 

1,172 

1,111 

3.896 

13.645 

31,362 

37,880 

23.843 

4,721 

4;  288 

2,979 

February 

March... ■; 

April *      ' 

May :: 

June 

July :.:': ; 

August 

September 

Octoberl-4 ', 

The  period 

133,780 



. 
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LA   PLATA  RIVEB   NEAB   LA   PLATA,  N.  MEX. 

I«ocation.— At  highway  bridge  in  eec.  3,  T.  31  N.,  E.  13  W.  New  Mexico  principal 

meridian,  1  mile  south  of  La  Plata  poet  office.    No  important  tributary  between 

the  station  and  the  mouth  of  the  river,  15  miles  below. 
BecordB  available.— May  25,  1905,  to  July  21,  1911. 
Drainage  area. — ^Approximately  340  square  miles. 
Oage. — Chain  gage;  location  and  datum  imchanged. 
Channel. — Extremely  shifting. 

I>i8Gharge  measurements. — Made  from  the  bridge  and  by  wading. 
Winter  flow. — Thin  ice  frequently  forms  across  the  stream  diuing  the  winter  and 

thick  ice  forms  along  the  shore. 
I>iTersions. — Nearly  all  the  normal  flow  of  the  river  is  diverted  above  the  station 

during  the  irrigation  season;  a  few  small  ditches  take  water  below. 
Aoeoracy. — ^Measurements  insufficient  for  estimates  of  dischaige. 
Cooperation. — During  1911  this  station  was  maintained  in  cooperation  with  the 

Territorial  engineer. 

JHscharffe  measuremenU  of  La  Plata  River  near  La  Plata,  N.  J/iex.,  in  1911. 


Date. 

Hydrosrepher. 

Oace 
height. 

Dis- 
charge. 

Date. 

Hydrognpher. 

heiSS. 

Dis- 
charge. 

Jan.   33 
Feb.  23 
Mar.  80 

O.H.RosmU 

do 

0.  P.  MflW 

Feel. 
3.54 
3.44 
3.56 

4.2 
140 

Apr.    6 
May  29 

E.  O.ChristlanseD... 
J.B.Stewart 

Feel. 
3.48 
2.63 

8ee.-ft. 
166 
19 

Daily  gage  height,  in  feet,  of  La  Plata  River  near  La  Plata,  N,  Mex.,/or  1911. 
{Frank  Williams,  obeerrser.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

1 

3.6 
8.65 
3.6 
3.6 
8.6 

3.6 
3.6 
3.6 
3.6 
3.6 

4.7 
4.95 
8.7 
8.7 
8.7 

8.7 
8.7 
8.7 
3.7 
8.7 

8.66 
8.6 
8.5 
8.5 
8.7 

3.9 
8.9 
3.9 
3.9 
3.9 
4.1 

4.1 
4.1 
4.1 
3.9 
3.9 

3.8 
8.7 
3.7 
3.7 
8.7 

8.7 
8.7 
8.7 
8.7 
3.7 

8.7 
3.7 
8.7 
8.7 
3.7 

8.7 
8.7 
4.1 
4.5 
8.8 

3.7 
8.9 
8.75 

8.75 
8.75 
8.75 
8.75 
8.75 

4.4 

4.2 

4.2 

4.25 

4.4 

4.5 
3.4 
8.4 
3.1 
3.0 

2.9 

8.1 

3.15 

3.3 

3.1 

8.3 
3.3 
8.3 
-  8.2 
3.3 

3.3 
8.0 
3.1 
3.3 
3.5 
3.7 

3.8 
4.1 
8.8 
8.7 
8.66 

8.5 
8.4 
8.4 
3.4 
8.45 

3.4 

8.5 

3.55 

3.5 

3.5 

3.4 
3.4 
3.9 

8.8 
8.8 

8.9 
8.4 
3.6 
3.6 
3.7 

8.6 
3.8 
8.6 
8.6 
3.7 

3.6 
3.4 
3.4 
3.5 
8.6 

3.7 
3.2 
8.1 
3.3 
3.4 

3.5 
8.6 
3.5 
3.2 
3.0 

3.0 
2.9 
2.86 
2.9 
2.7 

2.8 
2.7 
2.6 
2.6 
2.5 

2.5 
2.5 
2.5 

2.6 
2.6 
2.6 

2.6 
2.6 
2.5 
2.5 
2.5 

2.5 
2.5 
2.7 
2.6 
3.6 

2.6 
2.6 
2.6 
2.9 
3.95 

8.0 
8.0 
3.9 
2.9 
2.8 

2.8 
2.75 
3.6 
2.6 
2.5 

2.5 

2.3 

2.26 

2.3 

2.25 

2.3 

2   

8.0 

3 

2.6 

4   

2.6 

5 

2.7 

6 

2.66 

7 

3.65 

8 

3.6 

9 

3.6 

10 

3.6 

11     

3.0 

12 

3.6 

13 

8.0 

14 

7.0 

15 

4.0 

16 

3.0 

17 

8.4 

18 

8.65 

19 

6.4 

20 

4.3 

21 

4.7 

22   

23 

24 

25 

26 

27 

28 

29 

30 

31   
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SURFACE  WATER  SUPPLY,   1911,   PART  EC. 
WEST  MANGOS  RIVER   NEAR  MANGOS,  COLO. 


Location.— At  Crane's  ranch,  about  aec.  14,  T.  36  N.,  R.  13  W.,  New  Mexico  principal 
meridian,  4  miles  above  Mancos,  Colo.  Nearest  tributary,  East  Fork,  enters  2 
miles  below. 

Beoords  available. — September  18,  1910,  to  December  5,  1911. 

Drainage  area. — 46  square  miles  (State  engineer's  report). 

Gage.— Vertical  staff. 

ChanneL — ^Liable  to  change  during  high  water. 

DlBoharge  measurementa. — Made  by  wading. 

Divendona. — No  data. 

Cooperation. — Station  is  maintained  and  records  are  furnished  complete  for  publica- 
tion by  the  State  engineer. 

Discharge  measurements  of  West  Mancos  River  near  Mancos,  Colo.,  in  1911. 


Date. 

Hydrographer. 

hel^t. 

Dis- 
charge. 

Date. 

hei^t. 

Dto- 
charge. 

Mar.  19 
A_pr.  19 
ICay  22 

B.S.  Clayton 

do 

do 

Feet. 
0.93 
1.39 
1.58 

See.'ft. 
31.0 
103 
133 

Jane  25 
Aug.  28 

B.  8.  Clayton 

do 

Pert. 
1.48 
1.16 

92.0 
2&2 

Daily  gage  height,  in  feet,  of  West  Mancos  Rioer  near  Manoos,  Colo.,  for  1911. 
[W.  H.  Crane,  obeerver.) 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Dec. 

1       

1.2 
1.2 
1.2 
1.15 
1.15 

1.2 
1.2 
1.1 
1.1 
1.1 

1.1 

1.1 

1.16 

1.2 

1.2 

1.25 
1.3 
1.35 
1.4 
1.5 

1.5 
1.6 
1.6 
1.6 
1.6 

1.6 

1.65 

1.65 

1.7 

1.7 

1.8 
1.8 
1.85 
1.85 
1.9 

1.9 
2.0 
2.0 
2.0 
1.9 

1.85 
1.85 
1.85 

1:1^ 

1.85 
1.85 
1.8 
1.8 
1.7 

1.7 
1.65 
1.65 
1.65 
1.66 

1.6 
1.6 
1.6 
1.6 
1.6 
1.65 

1.6 
1.7 
1.7 
1.7 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.86 

1.9 
1.8 
1.75 
1.65 
1.66 

1.6 
1.6 
1.5 
1.4 
1.4 

1.4 

"'i.'is' 

1.45 
1.45 
1.45 
1.46 
1.46 

1.4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.6 
1.5 
1.5 
1.45 

1.46 
1.45 
1.46 
1.76 
1.7 

1.7 

1.6 

1.65 

1.5 

2.1 

1.9 
1.8 
1.5 
2.0 
1.7 
1.6 

1.6 
1.4 
1.4 
1.25 
1.25 

1.3 

1.25 

1.25 

1.25 

L3 

1.25 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.1 
1.1 
1.1 

1.1 

1.16 

1.1 

1.1 

1.1 

1.1 

0.9 
.9 
.9 
.9 
.85 

.85 
.85 
.85 
.85 
.85 

.85 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 

.9 

.96 

1.0 

1.96 

2.35 

1.8 

1.6 

1.5 

8.26 

2.95 

2.55 

2.06 

2.3 

2.2 

2.1 
2.1 
2.0 
2.0 
2.0 

2.0 
1.95 
1.96 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.86 

1.85 
1.85 
1.8 
1.8 
1.8 
1.8 

L75 
1.75 

L65 
1.65 

1.65 
1.65 
1.65 
1.6 
1.6 

1-6 

2 

1.6 

3     

1.6 

4 

1.6 

5 

1.6 

6 

7 

8     

9 

10 

11 

12 

13        

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

34     

26 

26 

27 

28 

29 

30 

81 
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VntGIN   BIVEB  BASIN.  228 

DaUy  digehar^,  in  second-feet,  of  West  Mancos  River  near  Maneot,  Colo.,  for  1911. 


Day. 

Apr. 

May. 

Jtme. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

1 

68 
68 
63 
56 
66 

63 
63 

48 
48 
48 

48 
48 
M 
63 
63 

197 
211 

an 

225 

225 
253 
253 
253 
225 

211 
211 
311 
211 
211 

148 
160 
160 
160 
107 

107 
107 
107 
107 
107 

107 
107 
107 
107 
211 

86 
86 
86 
86 
86 

77 
77 
77 
77 
77 

77 
118 
06 
06 
86 

06 
77 
77 
52 
85 

80 
85 
85 
85 
80 

35 
31 
81 
31 
31 

13 
13 
13 
13 
11 

11 
11 
11 
11 
11 

11 
0 
0 
0 
9 

16 

72 
80 
00 
00 
120 

120 
143 
143 
143 
143 

143 
156 
156 
160 
160 

211 
211 
107 
107 
160 

160 
156 
156 
156 
156 

143 
143 
143 
143 
143 
156 

225 
107 
183 
166 
156 

143 
143 
120 
00 
00 

00 
06 
06 
06 
86 

86 
86 
86 
153 
142 

142 
118 
107 
06 
252 

106 
168 
06 
224 
142 
118 

31 
81 
31 
81 
81 

31 
31 
24 
24 
24 

24 
28 
24 
24 
24 
24 

2 

17 

8 

18 

4 

10 

5 

20 

6 

21 

7 

22 

8 

23 

9 

24 

10 

25 

11 

26 

12          ... 

27 

13 

13 

28 

16 

14 

20 

18 

15 

30 

114 

31 

Note.— Discharge  interpolated  for  days  for  which  gage  heights  are  missing.  Estimates  of  the  discharge 
were  not  made  after  Oct.  1  on  account  of  changes  in  the  channel  after  the  high  water  of  the  first  part  of 
October,  as  no  discharge  measurements  were  made  after  this  flood. 


Monthly  discharge  of  West  Mancos  River  near  Mancos,  Colo. 

,  for  1911 

f. 

Month. 

Discharge  in  second-feet. 

Run-off 
(totalln 
acre-leet). 

ILUnlnniin. 

Mean. 

April 

160 
253 
225 
252 
06 
114 

48 
143 
86 
77 
24 
0 

03 
102 
161 
113 
36 
14 

5,544 

May 

11,810 

June ... 

0,570 

July 

6.042 

August 

2,214 
843 

September 

Theperlod 

36,028 

VmOIX  ItlVEIt  BASIN. 
VIRGIN  RIVER   AT   VIRGIN,  UTAH. 

Ifocation. — Half  a  mile  east  of  Viigin,  Utah,  600  feet  below  the  mouth  of  North  Greek, 
in  Bee.  23,  T.  41  S.,  R.  12  W.,  Salt  Lake  base  and  meridian. 

Records  available.— April  18,  1900,  to  December  31,  1911. 

I>raina^e  area. — 1,010  square  miles. 

Oag^e. — Inclined  staff. 

Chazmel.— Shifting. 

I>ischarge  measurements. — Made  from  cable  and  car  and  by  wading. 

Hoods. — Virgin  River  is  subject  to  occasional  short  but  severe  floods. 

Winter  flow. — Some  ice  occasionally  forms  at  this  station  during  the  winter  months. 

IMversions. — No  important  diversions  above  the  station;  records  show  very  closely 
the  total  run-olt  of  the  Virgin  River  basin  above  this  point. 

Aeeuracy. — Poor,  because  of  shifting  character  of  stream  bed  and  lack  of  dischaige 
measurements. 

Cooperation. — ^Maintained  in  cooperation  with  the  State  of  Utah. 

Discharge  measurements  of  Virgin  River  at  Virgin,  Utah,  in  1911. 


Date. 

Hydrographer. 

height. 

Dis- 
charge. 

May  12 

Sept.  27 

28 

G.  C.  Baldwin 

Feet. 
3.99 
3.65 
3.14 

See.'fi. 
647 

J.  C.  Don 

380 

do 

211 
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SURFACE  WATER  SUPPLY,   1011,  PART  IX. 


Daily  gage  height  ^  in  feet,  of  Virgin  River  at  Virgin,  Utah,  for  191  J. 
[Nlles  Earl,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

3.3 

4.65 

8.45 
3.5 

'"2.0" 

2.05 
2.05 
2.0 

'2.*  75' 

2.75 

2.7 
2.75 
2.75 
2.75 

3.65 

2.65 
2.6 

2 

3.2 

3.4 
3.3 

3.5 

2.6 

3 

3.3 

4.6 
4.7 
4.2 

4.45 

4.4 
4.65 

2.6 

4 

3.25 
3.15 

3.15 
3.1 

3.4 

2.85 
2.85 

3.6 

2.6 
X6 

2.65 

2.6 

6    ... 

2.65 

6 

3.4 

3.2 

3.25 

3.3 

3.2 

3.2 

4.4 

4.45 
4.65 

3.35 
8.3 

2.75 

2.7 
2.7 
2.65 
2.65 

2.6 

7 

8       .  . 

3.4 
8.2 
5.5 

4.1 

2.7 
2.8 

2.65 

2.6 

9 

3.2 
3.25 

5.0 

2.75 
2.76 

"i's  " 

2.85 
2.85 

2.7 
2.7 

2.65 

10 

4.3 

4.45 

"iAS 
4.1 
3.6 

3.05 
4.1 
4.25 
4.5 

4.6 
4.1 

4.2 

'4.'6* 
4.0 
4.2 
4.0 

"4."6" 

3.2 

'  ZAS 
3.4 

2.« 

2.65 
2.5 

11   

'2.'8  " 

2.7 
2.76 

2.6 

12 

3.4 

"3.5"' 
3.3 

3.3 

'3.' 8* 

"zlh" 

3.6 
3.7 
8.7 

13. 

3.0 
2.9 

2.65 

14 

2.7 

2.75 

2.7 
2.7 

"i'e* 

2.6 

15 

2.65 

16 

3.4 

3.25 
**3.*2"* 

2.85 
2.0 

*i6."3** 
3.65 

3.6 

2.65 

■"2.7" 
2.7 
2.65 

"if* 

"2.' 7" 
2.7 

2.7 
2.8 
2.7 

2.8 
2.75 

17 

2.7 

2.6 
2.6 

"i'.is 

18 

2.8 
2.9 
3.0 

3.4 

2.6 

19 

2.7 

2.7 

2-7 

20 

3.35 

3.3 

3.25 

3.3 

3.3 

3.25 

3.4 
3.4 
3.5 

3.85 

"3.95' 
4.1 

3.05 
3.95 

3.1 
3.0 

2.7 

21 

2.85 

2.8 

2.75 

2.7 

2.75 

2.7 

3.65 

3.14 

2.65 
2.7 

22 

2.9 

2.65 

2.65 

23   

8.0 

■3.0  " 

3.0 
2.05 
2.05 

3.35 
8.2 

3.0 
2.05 

"io" 



24 

3.1 
9.0 

3.7 

3.85 

■3.8" 
3.8 

'2.' 75" 

2.6 
2.6 

2.6 

25 

4.2 

4.2 
4.0 

"k'.z" 

4.45 

4.65 
4.5 
4.2 
4.15 

26   

3.6 

27 

2.65 

2.7 

2.6 

"2.6  ' 
2.65 

2.6 

28 

3.2 
3.0 
6.0 
10.0 

2.55 

29 

2.6 

30 

3.6 

2.0 


2.7 

11.0 

2.6 

2. 65 

81 

4.25 



Daily  discharge,  in  second-feet,  of  Virgin  River  at  Virgin,  Utah,  for  1911. 


1.. 
2. 
3. 
4. 
6.. 

6.. 
7.. 
8.. 
0.. 
10.. 

11. < 
12.. 
13.. 
14.. 
16.. 

16.. 
17.. 
18.. 
10., 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 


Day. 


Jan.  I  Feb.  1  Mar. 


170 
175 
184 
104 
148 

148 
140 
158 
175 
194 

,700 
175  j 
112  I 
88 

172  I 


500 
284 
254 
316 
300 

284 
226 
240 
254 
226 

255 
284 
300 
816 
254 


256  254 

164  '  269 

72  I  284 

88  ,  276 

112  260 


100 

I   ^ 
114 

I   140 

7,550 


26 414 

27 320 

28 226 

29 180 

30 1.700 

31 9,050 


254 
240 
254 
254 
240 

284 
284 
310 


254 
254 
254 
240 
230 

226 

255 

284 

6,350 

2,350 

700 
500 
482 
399 
316 

356 
414 
414 
468 
522 

562 

<m 
735 

■    782 


830 

645 
788 
930 
905 
880 


Apr. 


050 
1,100 
1,230 
1,330 


1,080 
008 
735 


1,060 
031 
782 
735 
356 

604 

735 

880 

1.130 

1,180 

1,230 
735 
850 
070 

1,080 

1,280 

1,130 

830 

782 
900 


May. 


1,280 
1,160 
1.030 
1.280 
1,160 

1,030 
1,080 
1,280 
1,060 


738 
645 
645 
830 
645 

645 
645 
630 
615 
604 

604 
580 
550 
522 
500 

400 
482 
482 
418 
354 
327 


June.  I  July. 


300 
316 
300 
284 
276 

260 
254 
245 
235 
230 

226 
220 
214 
284 
262 

240 
233 
226 
214 
202 

180 
180 
180 
180 
180 

180 
170 
170 
165 
160 


IGO 
160 
156 
151 
151 

146 
142 
138 
134 
134 

138 
142 
151 
151 
151 

151 

160 

200 

0,500 


356 
312 
260 
226 
203 

180 
170 
175 
180 
175 
170 


Aug. 

Sept. 

Oct. 

170 

126 

420 

170 

134 

410 

160 

134 

400 

147 

134 

895 

134 

134 

274 

134 

134 

152 

130 

130 

152 

128 

126 

144 

126 

142 

144 

126 

142 

lis 

120 

142 

152 

122 

142 

160 

124 

138 

156 

126 

184 

152 

128 

138 

152 

120 

142 

152 

123 

134 

152 

126 

130 

152 

126 

126 

152 

120 

138 

148 

123 

151 

144 

126 

142 

152 

126 

134 

156 

126 

126 

158 

126 

134 

160 

126 

126 

152 

142 

385 

144 

126 

211 

152 

126 

400 

144 

126 

10,600 

136 

126 

140 

Nov. 


144 
136 
136 
136 
136 

144 

144 
144 
140 
136 


Dec. 


140 
136 
136 
136 
144 

136 
136 
136 
136 
136 


144  '  136 

122  140 

128!  144 

132  136 

136:  144 

136  140 

136  138 

136  1  136 

140  153 

144  I  153 

144,  148 

144!  144 


140 

136  I 
1361 

136 
136 
136 
136 
144 


140 

136 
136 

136 
136 
U9 
U6 
144 
140 


NoTi:.— Daily  dischar{>e  determined  from  three  fairly  well  defined  rating  curves  which 
height  3.0;  aboN'e  gage  height  3.0  the  curve  is  applicable  Jan.  1  to  Dec.  81. 
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MtnUki^  diidiarge  (tf  Viriiin  River  at  Virgin,  UtahJcTl$ll, 
[DimlnaCB  vm,  1,010  tqaan  mltot.] 
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DlnhaifB  In  aeooiMMBet. 

RuihOfl. 

Mooth. 

i^a^"*""*- 

■— 

Maan. 

Per 
square 
mile. 

Depth  In 

inches  on 

dnlnagA 

tret. 

Total  in 
•oie-lBet. 

AOQO- 

ncj. 

Jtgamrj 

9,060 

73 
336 
336 
866 

791 
278 

SS 

746 
236 
484 

181 
504 
189 
188 
144 

a788 
.275 

:% 

.789 
.284 
.419 

:SS 

.187 
.187 
.148 

0.90 
.39 
.87 

1.04 

:S 

.65 

.15 
.56 
.33 
.15 
.16 

100 

100 
100 
MX) 
100 
100 
MX) 
MO 
100 

m 

0. 

r^hntij 

B 

iSrS!^ 

6,360 
1,380 
1880 

316 
9,600 

170 

430 
144 

153 

B. 

SS 

B. 

S5.: 

B. 

SS" 

160 
134 
130 
136 
180 
123 
139 

B. 

j^j 

B. 

Apjnitt 

B. 

ItaSH^W^     . 

C. 

SStoSiv:;     ...... .. 

ci. 

wSi^hi 

c. 

nfmntMr 

c 

TlwTMr 

10,600 

73 

446 

.442 

5.99 

333,000 

SANTA  GLAKA  OBBEK  NSAB  CENTRAL,  UTAH. 

Loeatioxi.— At  R.  H.  Hunt's  ranch,  in  oec.  14,  T.  39  S.,  R.  16  W.  Salt  Lake  base  and 
meridian,  6  miles  bebw  Pine  Valley,  and  about  1  mile  southeast  of  Cential  post 
office. 

Beoords  available.— April  21,  1900,  to  December  31,  1911. 

I>raina^  area.— 84  square  miles. 

Oage.— Vertical  staff. 

GhanneL— Shifts  during  flood  stages. 

Diaeharge  meaanremente.— Made  by  wading  at  low  stages  and  from  a  footbridge 
at  high  stages. 

Winter  flow.— Ice  affects  relation  of  gage  height  to  dischaige  slightly  at  times  during 
the  winter  months. 

Direxiions.— The  Eightmile  Flat  canal,  which  has  a  maximum  capacity  of  3.5  second- 
feet,  is  the  only  diversion  above  the  station. 

Aeeuxaey.— Fair  except  for  periods  of  shifting  channel. 

Cooperation. — Maintained  in  cooperation  with  the  State  of  Utah. 

Discharge  measurements  of  Santa  Clara  Creek  near  Central,  Utah,  in  1911, 


bS^t 

Dis- 
charge. 

Date. 

Hydrographer. 

i^t. 

Dis- 

Date. 

Hjdrogimpber. 

charge. 

"•'IJ 

O.C.  Baldwin 

do 

4.06 
4.13 
3.33 

70.3 
13.3 

Sept.  30 
30 
30 

I.e.  Dort 

4.33 
4.14 
4.86 

•n™ 

do 

103 

B«pt.30 

J.  C.  Dort. 

do 

383 

8174*— WBP  309—14 


-16 
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8TJBFAGE  WATER  SUPPLY,  1911,  PABT  IX. 


Daily  gage  height,  in  feet,  of  Santa  Clara  Greek  mat  Gmfreil,  XJUA^far  1911. 


Day. 

Jan. 

Feb. 

Har. 

Apr. 

May. 

Juzie. 

July. 

Aug. 

Sept 

Oct. 

Nor. 

D«e. 

1 

8.2 
8.16 
8.16 
8.16 
3.2 

8.2 
3.2 
8.2 
8.2 
4.9 

4.1 

8.8 

3.76 

8.76 

8.7 

8.66 
8.66 
3.4 
8.46 
8.6 

8.6 

8.46 

3.46 

8.4 

8.4 

8.46 

8.6 

8.4 

8.4 

8.4 

3.86 
8.3 
8.3 
8.4 
3.36 

8.35 
8.36 
8.36 

8.86 
8.36 
8.36 
8.6 
8.4 

8.46 
8.45 
8.66 
4.0 
4.66 

4.3 
8.9 
8.8 
3.7 
8.7 

8.66 
8.76 
8.7 

8.76 
8.76 

8.75 
3.76 
8.8 
8.8 
8.86 

8.85 
8.9 
8.9 
3.9 
3.9 
4.0 

4.0 
4.0 
4.1 
4.2 
4.1 

4.1 
4.0 
4.0 
4.0 
4.0 

4.0 
8.06 
8.0 
8.8 
8.8 

8.76 

8.7 

8.7 

8.76 

8.76 

8.8 
8.8 
8.8 
8.8 
8.8 

8.8 
8.85 
3.85 
8.9 
8.8 

8.8 
8.85 
8.86 
8.85 
8.06 

4.1 
4.2 
4.3 
4.3 
4.25 

4.U 

4.1 

4.1 

4.1 

4.06 

4.0 
4.0 
8.ff 
8.96 
4.0 

4.0 
4.0 
4.0 
4.0 
8.06 

8.9 
8.9 
8.9 
8.9 
8.9 
8.95 

8.06 
8.96 
8.96 
8.95 
3.95 

8.96 
3.95 
3.95 
3.95 
8.96 

8.8 
8.8 
4.1 
4.1 
4.06 

4.06 
4.0 
8.9 
8.9 
8.9 

8.9 
8.86 
8.8 
8.8 
8.76 

8.76 
3.66 
8.6 
8.65 
3.6 

8.6 
8.5 
8.6 
8.6 
8.6 

8.6 
8.5 
8.6 
8.6 
8.46 

8.46 
8.46 
8.46 
8.46 
8.46 

8.46 

8.46 

8.68 

8.6 

8.6 

8.66 

8.6 

3.5 

3.5 

8.6 

8.6 
8.6 
3.6 
8.6 
8.45 
8.45 

3.4 

8.36 

8.3 

8.86 

8.36 

8.35 
8.3 
3.3 
8.3 
8.25 

8.8 
8.8 
8.3 
8.8 
8.3 

8.26 
8.25 
8.25 
8.25 
8.25 

8.8 

8.8 

8.8 

8.25 

8.3 

8.8 
3.8 
8.8 
8.3 
8.8 
8.3 

8.8 
8.8 
8.26 
8.26 
8.25 

8.25 
3.25 
8.86 
8.25 
8.25 

8.25 

8.3 
8.3 
8.3 
8.3 

8.8 
8.8 
8.8 
8.8 
3.3 

8.3 
8.8 
8.8 
8.8 
8.8 

8.8 
8.8 
8.3 
8.8 
4.2 

8.8 
8.7 
8.6 
8.6 
8.6 

8.5 

8.46 
8.45 
8.45 
8.46 

8.46 
8.45 
8.45 
8.45 
8.45 

8.4 

8.4 
8.35 
8.85 
3.85 

8.85 
8.85 
8.85 
8.35 
8.35 

8.35 
8.85 
8.35 
8.35 
8.3 
8.3 

8.3 
8.3 
8.8 

a.  8 

8.8 

8.8 

8.3 

8.8 
8.8 
8.8 

8.8 
8.8 

S.8 
3.8 
8.8 

8.8 
8.8 
8.8 

8.8 
8.3 

8.8 
8.8 

8.8 
8.8 
8.8 

8.8 
8.8 
8.8 

8.8 
8.8 

8.8 

8.8 

2 

S.3 

8 

8.8 

4 

6 

3.3 

6 

7 

S.8 

8 

9 

3.3 

10 

8.3 

11 

12 

8.3 

18 

3.3 

14 

3.2 
8.2 

8.2 

8.2 
8.2 
8.2 
3.2 

8.16 
8.2 
3.3 
8.3 
4.1 

8.6 
3.4 
3.36 
4.0 
8.65 
6.0 

16 

16 

3.8 

17 

3.3 

18 

19 

3.3 

X 

3.3 

21 

3.3 

22 

23 

3.2 

24 

25 

3.3 

26 

3.25 

27 

28 

3.25 

29 

80 

3.25 

81 

8.26 

Daily  discharge,  in  sewnd-fut,  of  Santa  Clara  Creek  near  Central,  Utah,  for  1911. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Not.    Dee. 


1. 
2 
8. 
4. 
5. 

6. 
7, 
8 
9. 
10. 

11 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 

35. 

26. 
27. 
28. 

29. 
30. 
31. 


406 

300 

60 

20 

7 

7 

7 

7 
7 
7 
7 

7 
7 
18 
18 
168 

61 
31 
24 

139 
70 

440 


163 
96 

87 
87 
78 

70 
63 
31 


24 
24 
24 
61 
31 

88 

38 
63 
66 
184 

106 
66 
46 
88 

38 

34 
42 
38 
42 
42 

42 
42 


46 
51 
51 
51 
61 

78 
91 
106 
106 
98 

84 
78 
78 
78 
66 

66 
66 
61 
61 
66 

66 
66 
66 
66 
61 

66 
66 
66 
66 
66 
61 


13 
13 
10 
10 
10 

10 
10 
10 
10 
10 

10 
13 
13 
13 
13 

13 

12 
13 

12 
13 

13 
13 
13 
12 
13 

13 

13 
13 
13 
114 


U 
13 
12 
12 
13 

13 
13 
12 
13 
13 

10 
8 
8 
8 

10 

U 
12 
10 
8 
8 

8 
8 
8 
8 
8 


10 
10 
10 
10 
10 


NoTS.— Dally  discharge  determined  from  two  fairly  well  defloed  rating  carret,  ooe  anpUoabla  Jn.  1  to 
^■fv®i?^  ^S^}  *o  ^«-  31.  and  the  other  Mar.  0  to  Sept,  29.  DIsoharge  Sept.  80  detirainMi  by  I  '^^ 
method  for  shifting  nh^nwou,  *^  ^     -w  * 
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MorMy  di9diarffe  of  Santa  Clara  Creek  near  Central,  Utah,  for  1911. 
[Dninafe  ana,  84  square  mlleB.] 


DIsoliar^B  In  seoond-lBet. 


Per 
square 
mile. 


Ban-ofL 


thin 
on 


Total  In 


laoy. 


Jsaniary... 
Febniwy.. 
Iffarch 

^:::::: 

Jiane 

July 

Augnst.... 
September 
October... 
November. 
December. 

The: 


440 
163 
184 
91 
VM 
78 
39 
17 
114 
57 
12 
13 


57.0 
48.3 
51.4 
55.9 
08.1 
54.4 
33.6 
13.0 
14.8 
33.5 
13.0 
10.1 


0.679 
.S60 
.613 
.665 
.811 
.648 
.309 
.143 
.176 
.368 
.143 
.130 


440 


35.5 


.434 


0.78 
.57 
.71 
.74 
.94 
.73 
.81 
.16 
.» 
.31 
.16 
.14 


5.74 


8,500 

8,570 

8,160 

8,330 

4,190 

8,340 

1,390 

738 

881 

1,380 

714 

631 


36,700 


SANTA   OLABA   CBEEK  NEAB   ST.  GEOBGE,    UTAH. 

lioeation. — ^About  2  miles  west  of  St.  George  and  3  miles  above  mouth  of  cteek,  in 
sec.  27,  T.  42  S.,  R.  16  W.  Salt  Lake  base  and  meridian. 

Beeords  available.— April  16, 1909,  to  December  31, 1911. 

Drainage  area. — 540  square  miles. 

Oa^.— Inclined  staff. 

dhazmel. — Shifting. 

DJBoharge  meaaurementa.— Made  from  cable  and  car  or  by  wading. 

Winter  flow. — Ice  affects  relation  of  gage  height  to  discharge  at  times  during  the 
winter  months. 

Divezfliona.— The  Bloomington  and  Seep  canals  divert  water  from  Santa  Clara  Greek 
below  the  station;  except  for  these  canals  the  records  indicate  the  amount  of 
unapprofHiated  water  flowing  from  Santa  Clara  Creek  into  Virgin  River. 

AoeuzBcy. — ^Records  for  1911,  except  discharge  measurements,  withheld  until  addi- 
tional data  can  be  obtained. 

Cooperation.— Maintained  in  cooperation  witli  the  State  of  Utah. 

Discharge  meanuremtnts  of  Santa  Clara  Creek  near  SL  Oeorge,  Utah,  in  1911. 


Date. 

H  jrdrognplier. 

hei^t 

obftrge. 

May  11 

Sept  35 

O.C.Baldwin 

Fett. 
8.83 
4.57 

""ti. 

J.  C.  Dort 

3.67 

BILL  WILLIAMS  BIYBB  NEAB  SWANSEA;  ABIZ. 

I<ooation. — In  the  canyon  1  mile  below  Planet  mine,  9  miles  northwest  of  Swansea, 

and  28  miles  north  of  Bouse. 
Beoords  available.— September  26, 1910,  to  December  31, 1911. 
Draina^  area.— Not  measured. 
Oage. — Staff  gage  in  four  sections;  the  two  low-water  sections  are  on  the  right  bank 

a  short  distance  above  the  cable;  the  remainder  of  the  gage  is  bolted  to  cliffs  on 

the  left  bank  just  above  the  cable. 
GhanneL— Shifting  sand. 
Discharge  measurementa.— Made  from  car  and  cable  just  below  gage  and  by 

wading. 
Aoenra^. — ^Discharge  measurements  insufficient  for  estimates  o  f  daily  discharge. 
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DiacAorpv  meaturenientM  o/BiU  WiUkaru  River  near  Stoanaea,  Ariz.,  in  1911, 


Dftto. 

Hydrogr^^lMr. 

». 

Di»- 

Apr.    5 

C.  C.  Jaoob 

8.70 
3.66 

^^•« 

oS.  21 

do 

15 

l>aity  gojge  height,  in  feet,  of  Bill  Williame  River  near  Swaneea,  Ariz.,  for  1911. 
[L.  O.  Martinfls,  obsarrer.] 


Day. 


Jan.       Fel>.      Mv.      Apr.      May.     July.      Aug.      Sept.      Oct      Nor.      Dw. 


1 

2.5 
3.5 
3.5 
3.5 
3.5 

3.5 
3.4 
3.4 
3.4 
3.4 

3.4 

2 

s 

4 

5 

6 

7 

8 

9 

10 

11 

13 

13 

14 

16 

3.3 

16 

17 

16 

3.0 
8.0 
3.0 

3.0 
3.0 
8.0 
3.0 
8.0 

8.0 
3.0 
3.8 
3.8 
8.8 
8.8 

19 

30 

31 

33 

33 

34 

» 

36 

37 

36 

39 

80 

n 

3.1 
8.3 
3.4 
8.5 


4.3 

4.0 
3.6 
8.6 

3.6 
3.5 
8.5 
8.4 
3.4 

3.4 
3.3 
3.8 
3.3 
8.3 

8.3 
8.3 
3.3 
3.3 
8.3 

8.3 
3.3 
8.3 


8.2 

3.3 
3.1 
3.1 
8.1 

8.5 
3.6 
3.7 
8.6 
8.5 

3.4 


4.8 

4.1 

4.0 
4.0 
8.9 
8.9 
8.2 

3.8 
3.6 
3.6 
8.6 
3.7 

3.7 
8.7 
3.7 
3.7 
8.7 
8.7 


3.7 
3.7 
8.7 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
8.7 

3.7 
8.7 
3.7 
8.7 
3.7 

3.7 
8.7 
3.7 
3.7 
3.7 

3.7 
3.7 
8.7 
3.7 
8.7 

3.7 
8.7 
3.7 
8.7 
8.7 


3.7 
3.7 
3.7 
3.7 
3.7 

3.7 
3.7 
3.7 
8.7 
3.7 

3.7 
8.7 
8.7 
3.7 
3.7 

8.7 
3.7 
3.7 
3.7 
8.7 

8.7 
3.7 
3.7 
3.7 
3.7 

3.7 
8.6 
8.6 
3.6 
3.6 


2.7 
8.8 

4.4 
4.1 
8.6 
4.0 
4.3 

4.1 
4.0 
8.6 
8.7 
8.7 
3.7 


3.7 
8.7 
8.7 
8.7 
3.7 

3.7 
3.7 
8.7 
8.7 
3.7 

8.7 
3.7 
8.7 
8.7 
8.7 

8.7 

3.7 
3.7 
3.7 
8.7 

3.7 

8.7 
3.7 


8.7 
3.7 
8.7 
8.7 
8.7 

8.7 
3.7 
8.7 
3.7 
8.7 

3.7 
8.7 
8.7 
8.7 
8.7 

8.7 
8.7 
3.7 
3.7 
S.7 

8.7 
8.7 
8.7 
8.7 
3.7 

3.7 
8.7 
8.7 
8.7 
8.7 


3.7 
3.9 
8.9 

8.7 
3.7 

4.6 
8.9 
8.9 

3.7 

8.7 

8.6 
3.6 
3.6 
8.6 
8.6 

3.6 

8.6 
8.6 
3.6 
8.6 

8.6 
8.6 
3.6 
8.6 

3.6 

8.6 
8.6 

8.8 
8.8 
8.7 
8.6 


8.6 
8.5 
8.5 
8.5 
8.5 

8.5 
8.5 
8.4 
8.4 
8.4 

8.4 

3.5 
8.5 
3.5 
8.5 

8.5 
8.5 

8.5 

3.6 
8.6 

8.6 
8.6 

8.6 
8.6 
8.6 

8.6 
8.6 

8.6 
8.6 
8.6 


8.6 
8.6 
8.6 
8.6 
8.6 

8.6 
8.6 
8.6 
8.6 
8.6 

8.6 
8.6 
8.6 
8.5 

3.5 

8.5 
8. 45 
8.45 

3.45 
8.45 

8.45 
8.45 
8.45 
8.45 
8.45 

8.35 

3.15 
8.  IS 
3.15 
3.05 
3.05 


OILA  BIVBB  BASIK.  - 
GILA  RIYEB   NEAR  BEDROCK,  N.  ICEX. 

Locatioii.— Four  miles  northeut  of  Redrock  post  office,  near  the  eMtem  edge  of  T. 
18  N.,  R.  18  W.y  New  Mexico  principal  meridian,  in  the  Middle  Box  Canyoo. 
Nearest  important  tributary  is  Mancos  Draw,  an  intermittent  stream  which  enters 
12  miles  above  the  station.  A  number  of  large  washes  come  into  the  river  above 
and  below  the  station,  and  during  flood  stages  cairy  laige  quantities  of  water. 

Becords  available.— May  14,  1908,  to  December  31,  1911. 

Drainage  area. — 3,500  square  miles  (measured  from  Land  Office  map). 

Gage.— Automatic  recording  gage.  The  original  staff  gage  was  located  at  die  mouth 
of  the  canyon.  On  July  16, 1909,  readings  on  this  gage  were  discontinued  and  a 
Friez  automatic  gage,  leading  to  a  new  datum  was  installed  at  the  present  site. 
The  Friez  gage  was  washed  out  by  the  flood  of  July  23,  1911,  and  a  Barrett  and 
Lawrence  automatic  gage,  reading  to  the  same  datum,  was  established  in  its  place 
October  3,  1911,  but  was  not  put  into  operation  until  December  1,  1911.  All 
gage  heights  July  23,  to  November  30, 1911,  were  read  on  a  staff  gage  attached  to 
the  automatic  float  box  and  refer  to  the  datum  of  the  automatic  gagei. 

GhaimaL— Extzemely  shifting. 
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I>ifleharge  zaeasurezaents.— Made  from  car  and  cable  400  feet  below  the  gage,  and 

at  low  stage  by  wading. 
'Winter  flow.— Except  for  a  fringe  of  ice  along  the  edges  of  the  river,  ice  does  not 

interfere  with  the  accuracy  of  the  results. 
DivexBioiui. — ^A  number  of  huge  irrigation  ditches  and  reservoirs  divert  water  above 

the  station. 
Flood  flow. — On  July  23,  1911,  a  very  severe  flood  occuned  m  the  valley.    Owing 

partly  to  a  log  jam  the  maximum  stage  at  the  station  was  about  22  f6et  with  a 

discharge  of  about  18,000  second-feet. 
Aocoxacy. — Owing  to  the  extremely  shifting  character  of  the  channel  and  to  lack  of 

sufficient  discharge  measurements,  reliable  estimates  of  discharge  for  1911^  can 

not  be  made. 
Ckwperation. — Station  maintained  in  cooperation  with  the  Territorial  engineer  and 

Thomas  Lyons,  Gila,  N.  Mex. 

Disduarge  meoiurementi  of  Gila  River  near  Redroek^  N.  Mex.,  in  1911. 


Date. 

Hydrograpber. 

hS^t. 

Dla- 
charge. 

Date. 

hdS^t 

Die- 
charga. 

F«b.    2 

n.  p,  MIYIfr 

Feet. 
3.48 
S.60 
1.70 

"1^ 

866 

83.3 

Ang.  16 
Nov.  38 

O.H.Ru»eU 

A.8.Klrkpati1ck.... 

JFeti. 
0.26 
.60 

*iJo 

Mar.  37 
Hay  35 

Q.H.RusmU 

.•■••do 

96.0 

Daiiy  gage  height,  in  feet,  ofOila  River  near  Redrock,  N,  Mex.,  for  1911, 
[R.  ▲.  Jendgni,  obivTw.] 


Day. 

Jan. 

Feb. 

ICtf. 

Apr. 

May. 

June. 

July. 

Ang. 

Sfpt 

Nov. 

Dee. 

1  

1.8 

1.8 

1.8 

1.75 

L76 

1.7 
1.7 
1.7 
1.7 
1.7 

1.8 
8.0 
3.0 
3.0 

3.3 
3.3 
3.1 
3.1 
3.0 

3.9 
3.0 
3.86 
3.86 
3.9 

3.9 
3.9 
3.86 
3.76 
3.66 

3.6 
3.6 
3.4 
3.3 
3.36 

3.26 
3.3 
3.16 
3.1 

3.1 

3.1 

3.1 

3.05 

1.06 

1.9 

1.86 
1.86 
1.8 
1.76 
1.7 

1.7 
1.9 
1.8 
1.8 
1.86 

1.86 
1.85 
1.9 
1.9 
1.9 

1.86 
1.86 
1.8 
1.8 
1.8 

1.8 
1.75 
1.75 
1.7 
1.7 

1.66 
1.66 
1.66 
1.0 
1.56 
1.6 

1.5 

1.5 

1.66 

1.6 

1.6 

1.6 
1.6 
1.6 
1.6 
1.46 

43.0 
1.8 
1.75 
1.7 
1.7 

1.7 
1.66 
1.0 
1.6 
1.6 

1.6 
1.95 
1.8 
1.7 
1.66 

1.6 

1.6 

1.56 

1.5 

1.45 

1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
3.0 

»3.3 
3.9 
3.4 
3.4 
3.1 

3L75 

3.0 

3.7 

3.76 

3.6 

3.66 
2.65 

0.95 

2 

3.48 

1.6 

.95 

3 

1.3 

4 

1.6 
3.1 

3.3 
3.46 

4.1 
4.0 
4.0 
3.6 
3.3 

3.0 
3.06 
8.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.86 
3.86 

3.86 

3.86 

3.0 

3.6 

3.6 

8.76 
3.66 
3.66 
3.4 
3.36 
3.26 

1.3 

6 

.6 

1.3 

8 

1.2 

7 

.86 

1.3 

8 

L3 

9 

8.0 

1.3 

10 

L3 

n 

■"i.o'* 

6.4 

1.3 

12 

1.3 

13 

1.3 

14 

.3 
.36 

"io" 

"■4.0" 

1.3 

15 

1.3 

16 

1.5 

1.3 

17 

1.3 

18 

3.0 

3.0 

1.3 

19 

1.3 

30 

La 

21 

***8.'6*' 

1.8 

La 

22 

LI 

23     

1.6 

1.0 

24 

:::: 

3.4 
4.0 

10 

.8 

25 

3.3 

1.7 
3.0 

LO 

26 

LO 

27 

1.0 

28 

3.0 

1.8 

0.5 

LO 

29 



LO 

80 

3.0 

LO 

31 

1.0 

•  Maxlmnm  gage  beig^ht,  6.1  feet.  ^  &  Maximum  gage  beig^ht,  6.0  feet. 

NoTB.— Oage  hdgbts  wmai^iat  afleoted  by  toe  Jan.  1  to  11  and  Deo.  36  to  3L 
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GILA  RIYEB   AT  OUTHBIE^  ARIZ. 

lioefttioii.— About  600  feet  above  Arizona  A  New  Mexico  Railroad  bridge  at  Guthrie, 
in  Bee.  3,  T.  6  8.,  R.  30  E.,  Gila  and  Salt  River  baee  and  meridian,  8  miles  above 
mouth  of  ^an  Francisco  River. 

Beoords  available.— November  6, 1910,  to  December  31, 1911. 

Drainage  area. — ^Not  measured. 

Gage. — Inclined  staff  bolted  to  conglomerate  rock  on  right  bank. 

GhaaneL— Shifting  sand. 

Diaoharge  meaaurementB.— Made  from  car  and  cable  50  feet  below  gage,  and  by 
wading. 

Divernoiia. — About  7,000  acres  of  land  irrigated  from  this  stream  above  the  station. 

Aoenrac7. — ^Full  reliance  can  not  be  placed  in  the  gage  height  record  previoos  to 
November  12,  1911.  Dischaige  measurements  during  1911  insufficient  for  esti- 
mates of  flow. 

DMuxtge  meaturementM  o/OUa  River  at  Outhrie,  Ariz,,  in  1911. 


Date. 

Hydxocraplur. 

.SSI 

Date. 

HydrogmHier. 

.581 

DiB- 

Jan.  17 

C.C.JMOb 

0.70 
6.66 

7.15 

413 
144 
810 

Aug.  28 
8^t.22 
Nov.  11 
Dec.  12 

C.C.  Jacob 

Wed. 

6.40 
5.45 
5.70 
5.00 

amu-ft. 
IW 

Mar.  U 

Apr.  14 
Jifly  12 

do 

do 

do 

do 

t 

.....ao. 

140 

100 
130 

Daxty  gage  height,  in  feet,  o/Oiki  River  at  Quthrie,  Ariz.,  far  1911. 
[Amelia  Short,  obeenrer.] 


iHy. 


Jan. 


Feb. 


Mar. 


Ajir. 


M*y. 


Jane. 


July. 


Aug. 


Sept. 


Oct. 


Not. 


I>ee. 


1.. 
2.. 
S.. 
4.. 
5.. 

6.. 
7.. 
8.. 
0.. 
10.. 

U.. 
12.. 
18.. 
14.. 
15.. 

16.. 

17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
28.. 
24.. 
26.. 

26.. 
27.. 
28.. 
29.. 
80.. 
81.. 


5.8 
5.8 
5.3 
5.8 
5.8 

5.8 
5.8 
5.8 
5.8 
5.8 

6.8 
5.4 
5.86 

6.66 
5.9 

6.9 
5.9 
5.9 
5.7 
6.6 

6w7 
6.7 
6.7 
5.7 
6.8 

7.06 

6.8 

7.0 

6.8 

6.8 

6.8 


6.7 
6.0 
6.0 
6.0 
6.0 

6.9 
6.9 
6.9 
6.9 
5.9 

5.9 
5.9 
6.9 
6.8 
6.7 

6.6 
6.6 
6.6 
6.9 
5.9 

6.9 
6.9 
6.9 
6.9 
6.9 

6.9 
5.9 
5.9 


6.96 

6.9 

7.0 

7.16 

7.1 

7.1 
7.8 
7.7 
7.6 
7.7 

7.7 
7.0 
7.0 
7.0 
&7 

6.66 

6.4 

6.4 

6.6 

6.4 

6.25 

6.2 

6.8 

6.4 

6.8 

7.8 

7.36 

7.4 

7.86 

7.8 

7.2 


7.06 

7.1 

7.2 

7.1 

7.06 

7.0 

6.95 

6.9 

6.86 

6.9 

6.6 

6.75 

6.7 

6.66 

6.66 

6.6 

6.7 

6.66 

6.56 

6.4 

6.4 
6.8 
6.2 
6.2 
6.1 

6.1 

6.1 

6.15 

6.1 

6.2 


6.2 
6.2 
6.2 
6.1 
6.1 

6.1 
6.1 
6.0 
6.0 
6.0 

6.96 
6.96 
6.96 
6.96 
6.9 

6.9 
6.9 
6.9 
6.9 
6.9 

6.9 
6.9 
6.9 
6.9 
6.9 

6.9 
6.9 
6.9 
6.9 
6.9 
5.9 


6.9 
6.9 
6.9 
6.9 
6.9 

6.9 
6.9 
6.9 
5.9 
6.9 

6.6 
6.6 
6.6 
6.7 
6.6 

6.5 
6.4 
6.4 

6.4 
6.4 

6.3 

6.36 

6.2 

6.26 

6.2 

6.16 

6.1 

6.1 

6.1 

6.0 

6.7 


6.7 

6.6 

6.86 

6.2 

6.2 

6.1 
6.0 
6.0 
6.0 
6.16 

6.8 

7.4 

7.76 

7.6 

7.85 

7.76 
7.85 
7.66 
7.9 
7.95 

7.75 
7.6 
7.4 
9.8 
10.8 

6.6 

6.95 

6.7 

6.45 

6.26 

6.0 


5.9 
5.76 
5.56 
5.46 

5.4 

5.8 

5.25 

6.15 

5.1 

6.1 

6.0 
6.0 
5.0 
6.0 
6.0 

5.0 
4.8 
4.6 
4.6 
4.6 

4.55 

4.65 
5.16 
5.25 
5.45 

6.86 
5.66 

5.4 
6.4 
5.76 
5.45 


5.4 
6.8 
5.3 
5.8 
5.05 

6.0 
5.0 
6.0 
5.0 
7.9 

6.7 

6.06 

5.6 

6.5 

5.8 

5.45 

6.3 

5.25 

5.2 

6.85 

6.4 
5.5 
6.4 

6.4 
6.4 

6.4 
6.6 
6.6 
5.5 
6.6 


6.7 
6.6 
6.6 
6.5 
6.6 

7.15 
8.0 
6.66 
6.8 
6.0 

6.9 
5.8 
5.7 
6.6 
5.6 

6.6 
5.5 
5.5 
5.6 
5.5 

5.4 
6.5 
5.6 
6.5 
6.6 

5.4 

6.5 
5.5 

6.4 
6.9 
5.9 


6.0 
5.0 
5.0 
5.0 
5.9 

5.0 

5.9 

5.8 

5.75 

6.7 

6.68 
6.70 
5.06 
6.60 
5.06 

6.67 
6.68 
5.64 
5.62 
5.64 

6.62 
5.00 
5.00 
5.59 
5.69 

5.59 
6.68 
5.56 

5.56 
6.64 


&66 
6.54 

Susa 

5l56 

6.57 

&57 


&60 

5l61 

5l00 
5l60 
6.61 
6.60 
6  60 

6.00 
6.50 
6.68 
&6B 
&68 

&56 
6.56 
6w50 
6.57 
&57 

6.57 
&67 
&66 
&56 
6.56 
6.56 
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GtLA  BIYEB  AT  BAN  OABLOB,  ARIZ. 

Ztfoeatioii. — Below  Amona  A  Eastem  Railroad  bridge  on  San  Carlos  Indian  Beserva- 
tion,  about  1  mile  east  of  San  Carlos,  and  one-half  mile  above  mouth  of  Sa«i  Carlos 
River. 

Xteoords  available.— 1899  to  1905  at  a  point  about  1  mile  below  present  site;  August 
17,  1910,  to  February  5,  1911,  when  station  waa  discontinued. 

Z>Taina^  area. — Not  measured. 

Ghk^.—yertical  staff  fastened  to  west  pier  of  railroad  bridge.  On  September  7, 1910, 
a  staff  gage  was  installed  at  old  trestle  bent,  600  feet  below  bridge,  at  an  inde> 
pendent  datum.  The  relation  between  these  gages  has  been  established  and  all 
gage  heights  are  referred  to  the  datum  of  the  new  gage. 

GhanneL — Shifting  sand. 

I>iflehar^e  meaaurementa.— Made  from  railroad  bridge  and  by  wading. 

Aoeunuqr* — ^Estimates  of  discharge  not  prepared,  as  results  have  not  been  satisfactory. 

Daily  ffOQi  height,  in  feet,  o/Oiia  River  at  8an  Carloe,  Ariz.,  for  1911. 
[1.  B.  Btone,  obiarw.] 


D.7. 

Jan. 

7«b. 

iHy. 

Jan. 

Feb. 

D»y. 

Jan. 

Feb. 

1 

11.0 
11.0 
11.0 
11.0 
11.0 

11.0 
11.0 
11.0 
11.0 
11.0 

11.8 
11.8 
11.8 
11.8 
11.7 

11 

11.35 
11.6 
11.9 
12.2 
12.0 

12.0 
11.9 
11.8 
11.8 
11.8 

21 

11.8 
11.8 
11.8 
11.8 
11.8 

11.8 
11.8 
11.8 
11.8 
11.8 
11.8 

2 

12 

22 

8 

18 

23 

4 

14 

24 

B 

16 

25 

e 

16 

26 

7 

17 

27 

8 

18 

28 

0 

19 

20 

10 

90 

30 

31 

GILA  RIVEB  AT  KELVIN;  ABIZ. 

liocation. — ^About  half  a  mile  below  mouth  of  Mineral  Creek,  1  mile  below  Kelvin, 
Ariz.,^  and  25  miles  above  Florence,  Ariz. 

Jteoorda  ayailable.--January  26  to  December  31, 1911. 

Drainag^e  area. — ^Not  measured. 

Oage.— Inclined  staff  bolted  to  basalt  ledge  on  right  bank  opposite  observer's  home. 
This  gage  was  destroyed  by  the  March  flood  and  was  replaced  by  painting  the 
section  directly  on  the  rock  about  10  feet  downstream  from  original  gage.  On 
November  23  an  inclined  staff  for  low  water  was  bolted  to  the  rock  to  which  the 
first  gage  was  attached.    The  original  datum  has  been  maintained. 

Channel. — Shifting  sand. 

Difloharge  meaaurementa. — ^Made  from  the  public  car  and  cable  about  three- 
fourths  of  a  mile  above  gage,  and  by  wading. 

I>iTexBion8.— About  7,000  acres  of  land  irrigated  from  this  stream  above  the  station. 

Aoeoracy. — ^Althoug^  channel  shifts,  the  control  is  fairly  permanent  between  floods. 
Results  are  considered  good  for  a  station  of  this  type.  Estimates  have  been 
prepared  from  curves  covering  periods  between  floods. 

>  Rfty  Junction  on  Arisona  &  EMtara  lUllroad. 
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Discharge  mmuwremerUt  o/OHa  River  at  KeMn,  Aru,,  in  1911. 


Date. 

HydrograplMr. 

iMl^. 

Dis- 
cbarga. 

Date. 

Hydrogr^div. 

». 

pt^ 

Jan.  27 

C.C.  Jacob 

Feet, 

4.00 
4.00 
3.70 
10.05 
7.06 

460 

67« 

71 

6.0 

12,700 

3,660 

C.C.  Jacob 

PeA. 
3.08 
<.79 
6.20 
7.U 

4.n 

4.  TO 

*^» 

Fab.  17 
Mar.  22 

May  24 

July  26 

27 

do 

do 

do 

do 

do 

do 

do 

do 

do 

::::t::::::::::::::: 

Daily  gage  height,  in  feet,  o/OHa  River  at  Kelvin,  Ariz,,  for  1911, 
[H.  Meaaom,  obaerFV.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Not. 

Dee. 

1 

4.55 

4.6 

4.4 

5.15 

5.65 

4.05 

4.6 

4.75 

4.6 

4.5 

4.45 
4.4 

4.4 

4.35 
4.3 

4.45 

4.5 

4.5 

4.7 

4.8 

4.76 

4.65 

4.0 

4.5 

4.5 

4.5 
4.4 
4.45 

4.4 

4.5 
4.7 
5.0 
5.06 

7.5 
8.0 
80 
7.5 
7.5 

6.75 
6.0 
5.9 
5.85 
6.6 

5.8 
5.7 
5.7 
6.7 
5.6 

6.3 

5.0 

4.85 

4.95 

5.0 

4.9 

4.9 

6.15 

6.3 

5.26 

5.2 

5.06 
6.0 
5.0 
5.0 
4.9 

4.9 
4.8 
4.7 
4.7 
4.7 

4.7 

4.6 

4.5 

4.45 

4.4 

4.4 
4.3 
4.3 
4.2 
4.2 

4.2 
4.2 
4.2 
4.2 
4.1 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
8.9 
3.9 
8.9 

3.9 
3.9 
8.9 
3.9 
3.9 

3.8 
3.8 
3.8 
3.8 
3.8 

3.8 

8.75 

8.7 

3.7 

3.66 

8.6 
3.6 
3.6 
3.6 
3.6 

3.6 

3.6 

8.56 

8.5 

3.5 

3.6 

3.5 
8.5 
8.6 
3.5 
3.5 

3.5 
3.5 

11 

8.5 

3.5 
3.5 
3.5 
4.3 
4.2 

4.2 
4.0 
8.96 
8.86 
8.8 

3.7 

3.85 

3.7 

3.7 

3.7 

3.66 

3.6 

3.1 

2.86 

8.35 

4.0 
4.0 
3.8 
3.7 
8.7 

3.6 
3.6 

'A 

8.06 

2.9 

3.4 

6.15 

5.0 

4.8 

5.0 

6.5 

6.85 

6.56 

6.1 

6.85 
6.35 
6.78 
5.4 

6.4 

9.8 
7.76 

la* 

6.85 
5.6 

6.4 

4.9 
4.66 
4.5 
4.5 

4.5 

4.55 

4.7 

4.6 

4.66 

4.6 

4.46 

4.4 

4.4 

4.4 

4.3 
4.3 
4.2 
4.2 
4.15 

4.0 
5.0 
4.9 
4.5 
4.26 

4.0 
6.0 
5.3 
4.65 

4.8 
4.0 

3.9 
8.8 
8.6 
4.26 
4.66 

4.3 
4.0 
8.8 
3.6 
3.5 

8.4 

8.96 

5.25 

6.0 

7.2 

5.95 

5.65 

5.0 

5.75 

5.9 

5.4 

6.56 
5.2 
4.96 

4.8 

4.7 
4.6 
4.8 
5.35 
S.6 

5.3 
5.4 

5.2 
5.2 
5.66 

7.0 
7.25 
6.0 
6.15 
5.0 

5.5 
5.25 
6.2 
6.2 
5.15 

5.1 
5.0 
5.0 
6.0 
5.0 

5.0 
5.0 
4.0 
4.9 

4.8 

4.8 
4.85 

5.25 
0.05 
7.05 
0.95 

5.95 
5.8 
6.5 
6.4 
6. 85 

6.8 

6.3 
6.25 
6.1 
5.1 

6.0 
6.0 
6.0 
4.0 
4.8 

4.8 

4.8 
4.7 
4.6 
4.6 

4.6 
4.6 
4.65 

4.7 
4.7 

4.7 
4.0 
4.0 
4.0 
4.6 

4.5 

2 

4.5 

8 

4.5 

4 

4.6 

6 

4.6 

6 

4.4 

7 

4.4 

8 

4.4 

0 

4.4 

10 

4.4 

11 

4.4 

12 

4.4 

13 

4.4 

14 

4.45 

16 

4.6 

16 

4.6 

17 

4.6 

18 

4.7 

19 

4.8 

20 

4.75 

21 

4.7 

21 

4.7 

23 

4.7 

24 

4.7 

25 

4.8 

26 

4.6 

4.55 

4.65 

4.5 

4.7 

4.7 

4.9 

27 

4.9 

28 

4  9 

20 

4.8 

30 

4.8 

81 

4.7 

Daily  discharge,  in  eeeond-feet,  of  Gila  River  at  Kelvin,  Ariz,,  for  1911. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oet. 


Nor. 


Dee. 


1. 
2. 
3. 
4. 
5. 

6.. 
7.. 
8.. 
9.. 
10.. 

U.. 
12.. 
13.. 
14.. 
15.. 


470 
440 
380 
935 
1,420 

760 
600 
605 
500 
440 

410 
380 
380 
850 
820 


380 
440 
570 
80O 
845 

4,720 
6,070 
6,070 
4;640 
4,640 

2,030 
1,680 
1,550 
1,490 
1,430 


605 

655* 
656 

575 

575 
500 
425 
425 
426 

425 
355 

290 
260 
230 


4 
4 
4 

4 
4 

4 

4 
4 
4 
4 

4 
4 
4 

180 
188 


64 
64 
21 
12 
12 

7 
7 
4 
2 
0 

0 

3 

778 

655 

600 


675 
890 
980 
2B0 

2B0 
322 
425 
856 
322 

200 
260 
230 
230 


38 

21 

7 

ISO 

390 

180 
64 
21 

7 

4 

8 

51 
865 

1,560 
8,800 


575 
655 
600 
600 


8,230 
3,000 
2,960 
1,520 


740 
538 

600 
600 


1,940 

1,000 

740 

666 

6U 

676 
675 
638 

430 
430 

866 
866 

865 

810 


145 
145 
145 
145 
145 

130 

120 
130 
120 
130 

120 
120 
120 
1» 
146 
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IktOy  dMwarge^  tn  MeotMl/Mt,  of  QUa  River  at  KdviUy  Ariz,,  for  19ii— Oontinued. 


Pay. 

Jan. 

Feb. 

Kar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oet. 

Nov. 

Deo. 

M 

410 
440 

040 

506 

535 
600 
440 
440 

440 
880 
410 

1,480 
1,310 
1,810 
1,810 
1,200 

910 
665 
588 
015 
665 

575 
576 
778 
010 
866 

sao 

380 
180 
180 
188 
138 

138 
138 
188 
138 
100 

64 
64 
64 
64 
64 

21 
16 
12 
12 
10 

7 
7 

7 
7 

7 

7 
7 
6 
4 

4 
4 

138 
64 
61 
80 
21 

12 
80 
12 
12 
12 

10 
4 
1 
0 
2 

665 

2,460 
2  210 

1,820 

2,210 
2,210 
1,870 
1,000 
1,000 

11,800 
6,840 
4,010 
2130 
1400 
1,200 

180 
180 
138 
138 
119 

64 
656 
575 
290 
169 

64 
666 

910 

890 

180 

64 

1,240 

886 

830 

1,000 

1,180 

666 

786 
600 
838 
260 

216 
145 
260 
6U 
740 

430 
866 
866 
866 
866 

866 
866 
810 
810 
260 

260 
286 

638 
1,380 
8,360 
8,100 

260 
260 
215 
176 
146 

146 
146 
160 
216 
216 

216 
176 
176 
176 
176 

175 

17 

175 

18 

216 

19 

260 

ao 

238 

21 

216 

as 

216 

23 

216 

24 

216 

25 

260 

26 

440 
470 
586 
440 
570 
570 

810 

27 

810 

28 

310 

20 

260 

SO 

260 

31 

n6 

Non.— Dafly  dtooharge  detenoined  from  three  fairly  well  defined  rating  cnrvei  appUoaUe  Jan.  26- 
Mar.  8,  Mar.  O^t.  16,  and  Sept.  10-Deo.  81,  respeotlvely. 

Monthly  di$eharge  of  Gila  River  near  Kelvin,  Ariz,,  for  1911. 


Month. 


Diadiarge  in  Beoomd-feet. 


Mazimnm.  Minimom.     Mean. 


Rnn-oiT 
(total  in 
acre-feet). 


Aoeii- 
racy. 


Febrnry.. 
Maroh 


26-81. 


hOr 


Novenber.. 
Daoember.. 


670 
1,4» 
6,070 

695 
64 

180 
11,800 
1,000 
8,890 
8,900 
1,240 

810 


440 

8» 

880 

64 

4 

0 

0 

64 

8 

260 

145 

120 


'504 

619 
1,700 

299 
21.8 
26.6 
1,470 

831 

668 

991 

879 

187 


6,000 

28,800 

106,000 

17,800 

1,840 

1,620 

90,400 

20,400 

83,500 

00,900 

21,600 

11,600 


B. 
B. 
B. 
B. 
C. 
D. 
C. 
B. 
B. 
B. 
B. 
B. 


The  period. 


400,000 


BAN   FBAN0I80O  RIVER   AT  ALMAj  N.  HEX. 

iKHsaiion.— About  half  a  mile  Bouthwetft  of  Alma,  in  sec.  4,  T.  11  N.,  R.  20  W. 

Nearest  tributary,  Mineral  Greek,  enters  a  short  distance  above. 
Records  available.-^October  18,  1904,  to  December  31,  1907;  January  1,  1909,  to 

August  12, 1911,  when  the  station  was  discontinued. 
I>Taiiuige  area. — 1,670  square  miles  (from  Land  OfS.ce  map). 
Oa^e. — ^Vertical  staff;  site  and  datum  differ  somewhat  from  those  of  the  original  gage. 
ChanneL— Extremely  shifting. 

IXachaxgB  meararezaentB.— Made  from  car  and  cable  nearby  and  by  wading. 
Winter  fU>w.— The  flow  of  this  river  is  practically  unaffected  by  ice. 
IMvenions.'— A  few  small  ditches  divert  water  above  the  station. 
Aecora^. — Owing  to  the  bhifting  character  of  the  channel  and  lack  of  sufficient 

meaBurements,  estimates  of  dischaige  can  not  be  made. 
Cooperatioii.— From  its  reestablishment  in  1909  the  station  was  maintained  in 

cooperation  with  the  Territorial  engineer. 
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DiicAarye  metuuremenU  of  San  Franei9co  River  at  AbnOf  N,  Mex,^  in  191 1. 


Date. 

Hydrographflf. 

^ 

Dii- 

Jan    80 

r.p.Mlllflr 

•  2.05 
1.00 

*^. 

Mar.  20 

a.H.  Hnmfdl..             .,                      

U8 

•  Gace  lieiglit  taken  from  obaeryw'B  book. 

Daily  gaffe  heiffht,  in  feet,  of  San  Franciico  River  at  Alma,  N,  Mex.,for  1911. 
[Louise  Giabam,  oXmemr.} 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jima. 

July. 

Ang. 

1 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

8.5 
2.05 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
L4 

1.46 
2.05 
2.0 
2.0 
2.0 

2.45 
2.16 
2.05 
2.05 
2.06 
2.05 

2.05 

1.5 

1.05 

1.06 

1.06 

1.06 
2.0 
1.05 
1.06 
1.65 

1.05 
2.06 
1.45 
1.46 
1.46 

1.65 
1.45 
1.5 
2.0 
1.06 

1.06 
2.0 
1.86 
1.06 
1.86 

1.8 
1.75 
1.05 

2.0 
2.05 
2.05 
2.05 
3.4 

4.0 

2.8 
2.5 
2.4 
2.4 

2.6 
2.8 
2.36 
2.0 
2.0 

2.06 
2.0 
2.0 
2.8 
2.46 

2.4 
2.1 
2.1 
2.1 
2.1 

2.05 
2.05 
2.06 
2.05 
2.06 
2.05 

2.06 
1.06 
1.85 
1.85 
1.86 

1.06 
1.86 
1.0 
1.05 
2.0 

2.0 
1.05 
1.05 
2.0 
1.05 

2.0 
1.06 
1.05 
1.05 
2.0 

1.06 
1.05 
1.85 
1.75 
1.7 

1.65 
1.35 
1.25 
1.25 
1.2 

1.25 

1.25 

1.2 

1.2 

1.25 

1.2 

1.1 

1.1 

1.16 

1.06 

L06 
1.05 
1.05 
1.0 
1.06 

1.06 
1.0 
1.05 
1.06 
1.06 

1.06 
1.0 
1.0 
1.06 
1.06 

1.0 
1.05 

........ 

1.7 
1.7 

1.7 
1.7 
1.66 
L6 
1.65 

1.87 
1.06 
2.26 
1.06 
1.2 

1.1 
LI 
1.1 
1.06 
1.0 

1.0 
1.06 
1.16 
2.16 
2.06 

2.25 
1.05 
2.05 
8.05 
3.65 

3.0 
8.05 
2.06 
2.25 
2.85 

2.0 
2.06 
2.06 
2.06 
1.06 
1.06 

L65 

2 

1.6 

8 

1.46 

4 

1.2 

6 

1.1 

0 

1.06 

7 

1.06 

8 

1.1 

9 

1.16 

10 

1.1 

11 

L86 

12 

1.26 

U 

14 

IS 

16 

17 

IS 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

81 

NoTB.^No  flow  on  days  from  Jan.  1  to  Aog.  12,  for  which  the  gace  heights  are  missing. 

SAK  FBANOISCO  BIYEB  AT  DAM   ABOYE  CLIFTON^   ABIZ. 

Location. — ^At  the  diversion  dam  of  the  Arizona  Copper  Co.,  and  ^  miles  above  junc- 
tion with  Gila  River.    Station  was  moved  upstream  January  16, 1911. 

Becords  available.— October  24, 1910,  to  December  31, 1911. 

Drainage  area. — Not  measured. 

Oage.— Painted  on  inclined  crest  of  dam  and  on  vertical  face  of  rilght  abutment. 
From  October  24,  1910,  to  January  16, 1911,  observations  were  made  on  vertical 
staff  fostened  to  retaining  wall  on  left  bank  just  above  the  highway  bridge  at 
Clifton.  On  the  latter  date  it  was  removed  to  the  diversion  dam  1}  miles  further 
upstream.  The  original  gage  at  the  dam  was  a  vertical  staff  in  two  sections  bolted 
to  the  upstream  face  of  dam  and  right  abutment.  The  vertical  staff  was  damaged 
by  high  water,  and  the  painted  gage  was  installed  at  the  same  datum  November 
13, 1911. 


Digitized  by 


Google 


GILA  KEVEB  BASIN. 


285 


Diaeharge  xneMurements.— Made  from  highway  bridge  at  Clifton  and  by  wading. 

IHvezBiona. — ^A  small  amount  of  water  is  used  for  irrigation  one-fourth  mile  above 
Arizona  Copper  Co.'s  dam.  At  the  dam,  about  14  second-feet  is  diverted  to 
develop  power  and  is  returned  to  the  river  above  the  bridge  at  Clifton. 

Aoeuracy.— The  station  was  moved  to  the  diversion  dam  because  the  channel  at  the 
bridge  is  somewhat  shifting.  On  account  of  frequent  repairs  to  the  dam  and  diffi- 
culty of  obtaining  gage  readings  the  results  have  not  been  satisfactory,  and  esti- 
mates of  daily  or  monthly  discharge  have  not  been  prepared. 

IHseharffe  meaturements  cf  San  Franeiaco  Rwer  at  dam  above  CltfUm,  Aru,^  in  1911. 


Date. 


HTdrogrephar. 


Heasured 
dlBdiaige. 


Gain 
heSit 
(dam). 


Total 
disoharge 
at  dam. 


Jan.  13 
16 
Feb.  7 
Kar.  U 
Apr.  13 
13 
July  10 
11 


C.C.  Jacob. 

do 

do..^.. 

do 

do 

do 

do 

do 


90 
Sept.  21 
Nov.  13 
I>ec  11 


.do. 
.do. 
.do. 
.do. 
.do. 


8ec-fL 
666 
166 
276 
660 
212 
186 

44 
1,240 
241 
813 
110 
116 

81 


FeeL 


6.96 
7.12 
7.40 
7.00 
7.00 
6.88 
8.30 
6.06 
7.26 
7.06 
7.18 
7.04 


Sec-fi. 

666 

•  167 
4288 
•671 
•221 
6226 

•66 
1,2<0 

241 

813 
el20 
el26 

401 


4  Indudei  0.7  aeoood-feet  dleobarge  In  canal. 
«Nowatcrat| 


•  Indndfls  12  seocnd-feet  discharge  In  camd. 
k  Tnctadaa  80  seoond-feet  discharge  in  canal. 
•Tndndea  ia4  aeoond-feet  diaoharge  in  canaL 

DoQy  gage  height,  in/eet,  of  San  FrancUeo  River  at  Clifton,  Ariz.,  for  1911. 
[Peter  RDny,  obaaryer.] 


D*y. 

Jan. 

Feb. 

Mar. 

Day. 

Jan. 

Feb. 

Kar. 

1 

6.6* 
6.66 

6.4 
6.4 
6.4 

6.6 
6.5 
6.6 
6.6 
6.66 

6.05 
6.6 
6.0 
6.7 

16 

2 

17 

8 

18 

4 

19 

6 

6.66 

6.0 
6.0 

20 

6 

21 

7 

22 

8 

23 

9 

24 

10 

26 

11 

26 

12 

27 

13 

28 

14 

20 

16 

80 

81 

DaHy  gage  Tieight,  in  feet,  of  San  Franeieco  River  at  dam  above  Clifton,  Ariz.,  for  1911. 
p.  D.  Potter  and  Bee  Wilkenon,  obeervera.] 


D*y. 

Jan. 

Feb. 

Har. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Dee. 

7.10 
7.02 
7.00 
6.96 
6.96 

6.96 
6.95 
6.88 
6.86 
6.02 

7.10 
7.00 
6.96 
6.96 
6.05 

6.96 
6.00 
6.88 
6.86 
6.88 

7.2 
7.05 
7.0 
7.0 
0.1 

8.66 
7.66 
7.36 
7.3 
7.2 

6.0 
7.36 
7.0 

0.6 
11.2 
10.0 
0.06 
0.0 

"'to' 

10 

..••••.. 

Digitized  by 


Google 


236 


STJBFAOE  WATBB  SUPPLY,  Wly  PABT  IX. 


DaUff  gaffe  height,  in  feet,  of  San  FraneUoo  River  at  dam  above  Clifton,  Ariz., for  1911 — 

Oontmued. 


Day. 

Jan. 

Feb. 

Har. 

July. 

Aug. 

Sept 

Oct. 

Not. 

I>ee. 

n 

7115 
7.06 

7165 
7i36 

7.28 
7.15 
6.06 
6.88 
7.43 

7.15 
8.10 
7.62 
8.20 
7.66 

7.28 
7.28 
7.10 
7.00 
8.06 

7.46 
7.70 
7.45 
7.46 
7.» 
7.12 

6.92 
6.02 
6.95 
7.02 
7.00 

7.00 
6.88 
6.00 
6.88 
6.00 

6.90 
6.88 
7.06 
6.06 
7.00 

7.05 
7.00 
7.00 
7.00 
7.00 
7.00 

6.00 
6.08 
7.02 
7.10 
7.68 

8.15 
7.65 
7.00 
7.60 
7.16 

7.06 
7.06 
7.00 
7.00 
6.95 

6.05 
6.06 
7.00 
7.15 
7.63 

7.1 
7.1 
7.1 
7.1 
7.1 

7.1 
7.1 
7.1 
7.1 
7.1 

7.1 
7.1 
7.1 
7.1 
7.1 

7.1 
7.1 
7.1 
10.0 
0.1 
8.1 

7.1 
7.13 

7.07 

13 

7.1 

13 

6.9 
6.9 
6.85 

6.85 
6.9 
7.0 
7.0 
6.95 

6.9 
6.9 
6,9 
6.9 

7.1 

14 

7.1 

15 

7.1 

16 

7.0 
6.9 
6.9 
6.9 
6.8 

6.85 

7.2 

7.1 

7.4 

7.8 

7.1 
7.0 
6.9 

7-1 

17 

7.1 

18 

7-1 

19 

7.1 

ao 

7-1 

21 

7.1 

32 

7.1 

23 

7.1 

24 

7-1 

25 

7.1 

26 

7.1 

37 

7.1 

28 

7.1 

20 

7.1 

ao 

7.1 

81 

7-1 

WHITEWATER  CBEEK  NEAB   MOOOLLON^  N.  MEX. 

Location.— At  the  power  house  of  the  Socorro  Mines  Co.,  3  miles  south  of  Mpgollon, 
500  feet  below  the  confluence  of  north  and  south  forks,  in  sec.  4,  T.  11  S.,  R.  19 
W.,  below  all  tributaries. 

Becordi  available.—October  1, 1909,  to  December  31, 1911. 

Drainage  area.— 34  square  miles  (measured  from  topographic  sheet). 

Ghage. — ^Vertical  staff  gage  on  rig^t  bank,  half  a  mile  below  the  old  weir  gage,  in- 
stalled May  30,  1911. 

Channel. — Fairly  permanent  except  during  hig}i  water. 

Biacharge  meaaurementa.— Made  by  wading  at  nearly  all  stages. 

Winter  flow. — Little  if  any  backwater  from  ice  during  tilie  winter  months. 

DiTexviona. — ^AU  water  used  in  the  power  plant  is  returned  above  the  gage. 

Accuracy. — Owing  to  the  shifting  character  of  the  channel  during  hig^  water  and  to 
lack  of  discharge  measurements,  no  estimates  of  dischaige  have  been  made  from 
the  staff  gage  readings.  The  estimates  made  prior  to  September  30, 1911,  are  by 
weir. 

Cooperation.— From  October  1,  1909,  to  September  30,  1911,  records  of  daily  dis- 
charge over  a  weir  installed  at  this  point  by  the  Socorro  Mines  Go.  were  kept  and 
furnished  through  their  courtesy. 
The  following  dischaige  measurement  was  made  by  G.  H.  Russell. 
May  30, 1911:  Gage  height,  1.08  feet  (old  weir  gage  read  0.65);  dischaige,  10.4  second- 
feet. 

Daily  gage  height,  in  feet,  of  Whitewater  Creek  near  MogoUon,  N.  Ifez.,for  1911. 
[J.  P.  Wairm,  observor.l 


Day. 

May. 

Juna. 

July. 

Aug. 

S^t. 

Oet 

Nov. 

!>«£. 

1 

1.10 
1.05 
1.00 
1.03 
.90 

.90 
.96 
.95 
.90 
.90 

1.04 
.84 
.84 

1.00 
.94 

1.04 
.96 
1.02 
1.15 
1.46 

1.12 
1.08 
1.02 
1.00 
1.00 

1.00 

92 

.92 

.91 

.90 

0.85 
.82 
.84 
.81 
.81 

.81 
.79 
.78 
.77 
.91 

1.18 
1.14 
1.08 
1.00 
2.40 

2.75 
2.00 
2.05 
1.80 
1.70 

1.75 
1.68 
1.40 

i.ao 

1.10 

1.10 
1.90 
1.10 
1.30 
LIO 

1.80 

2 

1.90 

8 

1.80 

4 

1.30 

6 

1.80 

6 

1  80 

7 

1  10 

8 

1.30 
L80 
LOO 

9 

10 '.'..'.'.'.'." 
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Z>otZy  ffoge  hetght,  in  feet,  of  Whitewater  Creek  necar  MogoUon,  N.  Mex.,far  1911— ^n. 


Day. 

May. 

June. 

JtUy. 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

If. 

.90 
.06 
.96 
.97 
.88 

.88 
.80 
.88 
.88 

.88 

.87 
.86 
.84 
.81 
.80 

.80 
.80 
.80 
.82 
.86 

1.75 
1.35 
L85 
1.25 
1.15 

1.10 
1.20 
1.10 
1.10 
1.20 

1.20 
1.10 
1.10 
1.20 
1.40 

1.80 
1.60 
1.50 
1.35 
1.25 
1.20 

.01 
.91 
.90 
.84 
.85 

.85 

.85 
.88 

.86 
.86 

.88 
.86 
.85 
.86 
.00 

.90 
.00 
.00 
.86 
.86 
.85 

.01 
.88 
.88 
.88 
.96 

.88 
.84 
.85 
.86 
.85 

.86 
.84 
.86 
.84 
.80 

.91 

.88 

1.50 

1.07 

1.00 

1.00 
1.50 
1.45 
1.35 
1.40 

1.85 
1.25 
1.25 
1.30 
1.30 

1.30 
1.30 
1.30 
1.30 
1.28 

1.80 
1.36 
2.20 
2.10 
1.06 
1.86 

1.30 
1.80 
1.30 
1.80 
1.30 

1.30 
1.30 
1.30 
1.30 
1.30 

1.25 
1.20 
1.20 
1.20 
1.20 

1.20 
1.20 
1.20 
L15 
1.15 

1.30 

12 

1  30 

13 

1.20 

14 

1  28 

16 

1.22 

16 

1.30 

17 

1.30 

18 

1.30 

19 

1  30 

30 

1.30 

21 

1.30 

22 

1.30 

28 

1.30 

24 

1.30 

25 

1  30 

20 

1.30 

27 

1.30 

28 

1.30 

29 

1.30 

80 

1.06 

1.80 

31 

1.30 

NoTS.— These 
dteliaige  given 


'hta  refer  to  the  staff  gage  installed  Hay  30, 1911,  and  have  no  relation  to  the 
le  table  which  follows. 


DaUy  dMujorge,  in  eeamd-feet,  of  Whitewater  Creek  near  MogoUon,  N.  Jto.,  for  1911. 


IHiy. 

Jan. 

Mar. 

Apr. 

M*y. 

June. 

July. 

Aug. 

Sept. 

1 

2.0 
1.6 
1.1 
1.1 
1.7 

2.0 
2.0 
2.0 
2.0 
42 

35 
35 
86 
35 
29 

20 
20 
20 
20 
20 

21 
21 
21 
20 
19 

.  18 
17 
18 
18 
18 

17 
14 
19 
20 
20 

20 
20 
19 
18 
18 

15 
14 
14 
16 
18 

18 
18 

15 
14 
14 
14 
14 

13 

11 
8.8 
9.9 

14 

14 

14 

11 
9.1 
9.1 
9.1 

9.8 
8.8 
8.8 
6.4 
6.4 

6.4 
7.1 
7.1 
4.3 
4.3 

7.9 
12 
7.7 
4.5 
3.6 

8.8 
3.6 
8.1 
8.1 
8.9 

3.5 
8.7 
2.9 
2.4 
1.9 

2.0 
2.0 
1.9 
2.0 
2.9 

3.3 
3.3 
6.2 
5.4 
5.4 

4.8 
5.4 
6.2 
10 

14 
20 
17 
13 
0.5 

10 
0.5 
8.3 

10 

12 

10 
0.1 
11 
15 

"ao"* 

18 

10 
0.6 
7.5 
7.0 
6.6 

5.3 
8.0 
4.3 
8.9 
3.3 

3.8 
3.3 
3.1 
2.9 
2.9 

2.9 
2.8 
2.6 
3.2 
2.9 

2.9 
2.4 
2.0 
2.4 
2.9 

3.7 
2.9 
2.9 
3.7 
2.0 
2.0 

8.2 

2 

1  7 

3 

1.7 

4 

1.7 

5 

1.7 

6 

1.7 

7 

1.2 

8 

1  1 

9 

1  1 

10 

8.7 
2.9 

11 : 

12 

2.5 

13 

42 
88 
15 

15 
15 
9.6 
26 
29 

29 
17 
17 
20 
20 

17 
15 
15 
15 
15 

82" 

32 

32 
85 
32 
82 
32 

83 
82 

37 
36 
37 
85 
37 
35 

2.5 

14 

9.1 

15 

2.8 

16 ;> 

8.6 

17 

2.4 

18 

2.0 

19 

2.1 

20 

2.0 

21 

2.0 

22 

1.9 

28 

2.0 

24 

1.9 

25 '. 

1.2 

26 

2.9 

27 

2.4 

28 

20 

14 

30 

18 

jl 

NofB.— Dally  dJsoliarfle  determined  from  a  weir  and  tarnished  by  the  Socorro  Mines  Co.  No 
taken  oo  the  weir  from  Feb.  1  to  Mar.  13.  On  Jan.  11  and  12  and  Mar.  23  to  25  the  discharge  wi 
thaoapaoltyofthewefr.  From  May  6  to  12,  July  10, 25  to  28,  and  31,  and  Sept.  28  the  discharge 
wilr  WIS  aoore  21  osoood-feaU 


I  above 
rthe 
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MorUMy  dMuxrge  (^  WMUufoter  Creek  near  MogolUm,  N.  Mez,^for  1911. 


Ifontli. 


Disdiaise  in  saoond-leet. 


ICazimuin.  M  tnimonL     Mem. 


(total  in 


Janoaiy,  29  digrB . . . 

April  .....J. 

May,24dAy8 

Jane 

Jal7,26<ia78 

August 

September,  29  days . 


1.1 

82 

14 
8.8 
1.9 
2.3 
2.0 
1.1 


14.7 

88.9 

21.5 

13.0 

4.9 

10.2 

3.9 

3.8 


846 
1,010 
1,280 

047 


240 
190 


The  period. 


8^010 


SAN  CARLOS  BITEB  AT  SAN  CARLOS,  ARIZ. 

Location. — At  Arizona  A  Eastern  Railroad  bridge  a  short  distance  above  junction 
with  Gila  River,  on  the  San  Carlos  Indian  Reservation,  half  a  mile  east  of  San 
Carlos. 

Becords  available.-— August  17, 1910,  to  January  12, 1911. 

Drainage  area.-— Not  measured. 

Oage.— Vertical  staff  fastened  to  right  pier  of  railroad  bridge,  downstream  end. 

GhanneL — Shifting  sand. 

Discharge  measorementa.— Made  from  railroad  bridge  and  by  wading. 

Aoeixracy. — On  account  of  flhlfting  chaxacter  of  stream,  results  are  unsatisfactory,  and 
no  esdmatee  have  been  prepared. 

DaUy  gaffe  height^  in  feet,  of  San  Carlos  River  near  San  Carloi,  Anz,,for  1911. 
[J.  B.  Stone,  observer.] 


Day. 

JTan. 

Day. 

Jan. 

Day. 

,«. 

1 

10.2 
10.2 
10.2 
10.2 

5 

10.2 
10.2 
10.2 
10.2 

9    

10.2 

2. 

6 

10 

10.88 

8 

7 

U 

12^08 

4 

8 

SAN  PEDRO  RIVER  NEAR  LEWIS  SPRINGS,  ARIZ. 

Location.— About  one-third  mile  below  Charleston  station,  on  the  £1  Paso  &  South- 
western Raikoad,  in  sec.  2,  T.  21 S.,  R.  21 E.,  Gila  and  Salt  River  base  and  meridian, 
6  miles  above  Fairbank,  and  5  miles  below  Lewis  Springs. 

Becorda  available.— January  27,  1904,  to  August  31,  1906;  November  9,  1910,  to 
November  26, 1911,  when  station  was  discontinued. 

Drainage  area. — Not  measured. 

Oage. — Inclined  staff  on  right  bank  at  proposed  damsite  about  1,000  feet  below 
abandoned  smelter,  used  1910-11.  Different  gages  at  slightly  different  locationa 
were  used  diuing  1904-1906. 

Channel. — Shifting  sand. 

Diacharge  meaauremants.— Made  from  car  and  cable  about  one-fourth  mile  above 
gage. 

Divendons. — ^About  50  acres  irrigated  from  San  Pedro  River  above  the  station. 

Aoouracy. — ^Measurements  insufficient  for  estimates  of  discharge. 
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Dikharffe  meamirementt  of  San  Pedro  River  near  Lewis  Springs,  Ariz,,  in  1911. 


Bate. 

Hydrggrapte. 

bfiSl 

Dta. 
chaige. 

Date. 

l^t 

Dfa- 
chaige. 

Jan.  10 

CC.Jaodb 

Jtef. 
3.88 

3.83 

3.80 
4.70 

^*-^23 

15 

18 

100 

Aag.  23 
Sept.  26 
Nov.  15 

CC.Jaodb 

FttL 
4.M 
4.57 
4.65 

Bec,-fU 
70 

Mar.  11 
Apr.  11 
Jc^  14 

do 

do 

do 

do 

do 

25 
12 

Daily  gaffe  height,  in  feet,  qfSan  Pedro  River  near  Lewie  Springe,  Ariz.,  for  1911. 

[M.  Cl  jmer,  obaerver.] 


Day. 

,-. 

Feb. 

Har. 

Apr. 

May. 

Jane. 

July. 

Aug. 

SepL 

Got 

Nov. 

1 

4.0 
8.75 
3.75 
3.06 
3.05 

3.05 

3.06 

3.0 

3.0 

8.0 

3.0 

3.0 

3.0 

3.66 

3.66 

3.0 

3.0 
3.0 
3.0 
3.86 

3.0 

3.0 
3.0 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 
3.0 

8.0 

1:; 

3.0 
3.7 

3.7 
3.7 
3.7 

3.r 

3.7 

3.7 
3.7 
3.7 
3.7 
8.7 

8.7 

3.7 

4.1 

3.06 

3.0 

8.0 

8.0 
3.0 
3.0 
8.0 

3.0 
3.0 

8.0 

4.1 
4.0 
8.0 
3.0 
3.0 

8.0 
3.0 
3.0 
3.0 
3.0 

8.8 

8.6 
8.8 
8.8 

8.8 
8.8 
3.8 
8.8 
8.8 

3.8 
3.8 
8.8 
3.8 
3.8 

8.8 
8.8 
3.8 
3.8 
8.8 
3.8 

3.8 
8.8 
3.8 
8.8 
3.8 

3.8 

3.8 

1:1 

8.8 

8.8 
8.8 
3.8 
3.8 
8.8 

8.8 
3.8 
8.8 
3.8 
3.8 

3.8 

3.8 

3.8 

3.75 

8.75 

3.75 

3.7 

8.7 

3.7 

8.7 

3.7 
3.7 
3.7 
3.7 
3.7 

3.75 

3.0 

8.8 

8.8 

8.8 

8.8 
3.8 
3.8 
3.8 
8.8 

3.8 

3.75 

3.75 

3.7 

8.7 

3.7 
8.7 
3.7 
8.7 
3.7 

8.7 
3.7 
3.7 
3.7 

3.7 
3.7 

8.7 
3.7 
3.7 
3.7 

3.7 

8.7 

8.66 

8.66 

8.6 

3.6 

6.0 
4.5 
4.0 
4.0 
4.0 

3.05 

3.0 

3.0 

4.4 

4.25 

4.0 

3.06 

3.85 

3.65 

8.5 

8.66 

3.8 

8.8 

3.8 

8.8 

4.0 

4.65 

4.6 

5.8 

6.5 

6.25 

5.25 
4.0 
4.6 
4.66 

4.5 

4.45 
4.3 

4.1 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
5.7 
4.0 
5.0 

4.26 

4.0 

4.5 

4.5 

4.6 

4.4 

4.8 
4.8 
4.3 
5.6 

6.25 

4.6 

4.7 

4.5 

&7 

6.0 
4.6 
4.5 
4.5 
4.5 
4.46 

4.4 
4.4 
4.4 

5.2 
4.45 

4.4 
4.4 
4.4 
4.4 

5.25 

4.8 

5.25 

7.4 

7.75 

5.36 

5.26 

6.6 

6.8 

6.3 

4.8 

4.6 
4.6 
4.6 
4.6 
4.56 

4.76 

4.6 

4.6 

4.6 

4.5 

4.6 
5.0 
4.6 
4.65 

8.76 

6.26 

6.0 

4.7 

4.7 

4.65 

4.65 

4.66 

4.66 

4.6 

4.6 

4.6 
4.6 
4.6 
4.6 
4.6 

4.6 
4.6 
4.6 
4.6 
4.6 

4.6 

&3 

4.7 

4.8 

4.65 

4.6 

4.6 

3 

4.6 

3 

4.6 

4 

4.6 

5 

4.6 

6 

4.6 

7 

4.6 

8 

4.6 

0 

4.6 

10 

4.6 

11 

4.6 

12 

4.6 

13 

4.6 

14 

4.6 

15 

4.6 

16 

4.6 

17 

4.6 

18 

4.6 

19 

4.6 

20 

4.6 

21 

4.6 

22 

4.6 

23 

4.6 

24 

4.6 

26 

4.6 

26 

4.6 

27 

28 

20 

30 

31 

SAN   PEDRO  BITER   NEAR   FAIRBANK,  ARIZ. 

Xiocation.— At  Boquillas  divendon  dam,  in  aouthem  part  of  San  Juan  de  las  BoquiUaa 

giant,  2  miles  above  Fairbank. 
Reeorda  available.— November  15  to  December  31,  1911. 
Drainage  area. — ^Not  meaeured. 

Oa^. — Painted  on  vertical  face  of  wing  wall  at  left  end  of  dam. 
Ohaiinel. — Shifting  eand 
I>ie61iarge  meaaurements. — ^Made  from  BUBpension  footbridge  600  feet  below  dam 

and  by  wading. 
Divezsiona. — Some  water  ie  used  for  irrigation  above  Charleston.    Two  irrigation 

canals  divert  water  at  the  dam. 
Accuraej. — ^Data  insufficient  for  estimates  of  discharge. 
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Diidiarge  mea9wrement$  of  San  Pedro  River  near  Fairbank,  Jru,,  in  1911, 


Date. 

Hydrognpher. 

hSS^L 

Di»- 

Not.  15a 

C.C.Jaoob 

FteL 
8.70 
4.10 

^-^„ 

Deo.  15 

do 

17 

«  Hade  from  footbridge  one-fourth  mile  above  the  station  near  Lewie  Sprlngv. 
Daily  gage  height^  in/eet,  of  San  Pedro  River  near  Fairbanks  Ariz.,  for  1911, 


Day. 

Not. 

Deo. 

Day. 

Not. 

Deo. 

DV. 

Not. 

Dee. 

1 

4.2 

4.2 
4.2 
4.2 
4.2 

4.5 
4.5 
4.6 
4.5 
4.5 

11 

4.6 
4.5 
4.6 
4.2 
4.2 

4.2 
4.2 
4.1 
4.1 
4.1 

21 

4.1 
4.1 
4.1 
4.1 
4.0 

4.0 
4.0 
4.1 
4.1 
4.1 

4.1 

2 

12 

22 

4.1 

8 

18 

23 

4.1 

4 

14 

24  .. 

4.1 

< 

15 

3.7 

3.8 
3.8 
4.2 
4.2 
4.1 

25 

4.1 

6 

16 

26 

4.4 

7 

17 

27 

4.4 

8 

18 

28 

4.0 

• 

19 

20 

3.0 

10 

20 

80 

3.0 

31 

3.0 

SANTA  OBUZ  BIYEB   NEAR   NOGALESy  ARIZ. 

Location. — Just  below  proposed  dam  site  on  Yerba  Buena  ranch,  about  7  miles  nortfa- 

east  of  Nogales,  half  a  mile  above  the  city  pumping  plant. 
Records  available.— March  22,  1907,  to  December  31, 1911;  fragmentary. 
Drainage  area. — Notmeaeured. 
Oage. — Inclined  staff  fastened  to  laige  cottonwood  tree  on  ri^t  bank  a  short  distanos 

below  intake  of  small  irrigation  ditch. 
Channel. — Shifting  sand. 
Discharge  measurements. — ^Made  from  car  and  cable  about  100  feet  above  gage, 

and  by  wading. 
Diversions. — ^About  140  acres  of  land  irrigated  from  this  stxeam  above  the  station.    A 

small  ditch  takes  water  just  above  the  station  for  irrigation  a  short  distance  below. 

At  low  stages  a  temporary  ditch  is  built  on  the  right  bank;  when  this  ditch  is  in 

operation  the  gage  shows  only  the  height  of  the  water  in  the  ditch. 
Accuracy. — Because  of  the  effect  of  the  temporary  ditch  and  the  extremely  whiftjng 

character  of  the  stream  bed,  no  estimates  of  dischaige  can  be  prepared  from  the 

data  obtained. 
Cooperation. — Gage  height  record  furnished  by  officials  of  Santa  Crua  County  and 

the  Nogales  Board  of  Trade. 

Diecharge  measwremenie  of  Santa  Cruz  River  near  Nogales,  Ariz.,  in  1911. 


IH^. 

Hydrographer. 

h^t. 

Dis- 
charge. 

Bste. 

Hydrograpliar. 

bSgPt. 

Bit. 

Jan.   21 

C.C.Jaoob 

FeeL 
8.67 
3.55 
3.80 

Sec-ft. 

2.0 

.65 

2.0 

Nov.  16 
Dec.  17 

C.C.  Jacob.   . 

FttL 
3.00 
4.10 

^f, 

Hfty  10 

Aug.  80 

do 

do 

do 

8.6 
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Daily  gage  height^  infut,  of  Santa  Cruz  River  near  Nogalee,  Ariz,,  for  1911, 
[J.  H.  Hanlacm,  olMerFer.] 
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Day. 

,-. 

Feb. 

Ifor. 

Apr. 

May. 

Jmie. 

Au«. 

Sept. 

Oct 

Nov. 

Deo. 

1 

3.2 
3.2 
3.2 
8.2 
3.2 

3.2 
3.2 
8.2 
3.2 
8.2 

8.4 
8.4 
8.4 
8.4 
8.4 

8.85 

8.3 

8.8 

3.8 

8.8 

8.26 

8.26 

8.2 

8.2 

8.2 

8.2 

8.2 
8.2 
8.2 
8.2 
8.2 

8.2 
8.2 
8.2 
8.2 
8.2 

8.2 
8.2 
8.2 
3.2 
8.2 

8.2 
8.2 
8.2 
8.2 
8.2 

8.2 
8.8 
8.8 
3.3 
8.25 

8.26 
8.2 
8.2 
8.2 

8.2 
8.2 
8.2 

8.3 
8.3 
8.8 
8.3 
8.3 

3.26 

8.25 

8.2 

8.2 

8.2 

8.2 

8.15 

8.15 

8.1 

8.1 

8.1 
8.1 
8.0 
8.0 
8.0 

8.0 
8.0 
8.0 
3.0 
8.0 

8.0 
8.0 
8.0 
8.0 
8.0 
8.0 

3.0 
8.0 
8.0 
8.0 
8.0 

8.0 
8.0 
8.0 
3.0 
8.0 

2.0 
2.9 
2.9 
2.9 

2.9 

2.8 

2.8 

2.75 

2.75 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 

2.06 

2.6 

2.0 

2.0 

2.0 

2.55 

2.55 

2.55 

2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

2.4 

2.4 

2.85 

2.85 

2.3 

2.8 
2.3 
2.8 

2.2 
2.2 

2.2 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.0 
2.0 
2.0 

2.0 
2.0 

***T3' 

8.0 
2.7 
2.7 

2.5 
2.5 

8.2 
8.2 
3.2 
8.2 
8.2 

8.2 
3.2 
8.2 
3.2 
8.2 

8.2 
8.2 
4.0 
3.4 
5.1 

4.2 
4.4 
3.4 
3.3 
8.2 

3.2 
8.4 
8.3 
8.3 
3.8 

8.8 
8.8 
3.8 
4.4 
4.1 

8.8 
8.4 
3.2 
8.2 
4.8 

4.0 
4.1 
8.9 
8.9 
8.8 

3.8 
8.8 

8.0 

3.0 
8.0 
8.5 
8.5 
8.5 

8.5 
8.4 
8.4 
8.4 

3.4 

3.4 
8.4 
8.4 
8.4 
8.45 

8.4 
3.4 
8.4 
3.4 
3.4 

3.4 
8.4 
8.4 
8.4 
3.35 

8.4 
3.4 
8.4 
8.4 
8.4 

8.0 

3.55 

8.5 

3.5 

3.5 

3.45 
3.45 
8.45 
8.45 
8.45 

3.4 
3.4 
3.4 
3.4 
3.4 

8.4 

2 

8.4 

3 

3  4 

4 

8.4 

5 

3  4 

6 

3.4 

7 

3.4 

8 

8.4 

9 

3.4 

10 

3.4 

11 

8.4 

12 

3.4 

13 

8.4 

14 

8.4 

15 

8.4 

16 

8  4 

17 

8.4 

18 

3.4 

19 

4.4 

4.1 
8.2 
2.8 
2.8 

5.0 
8.7 
8.2 
8.1 
8.1 
8.1 

20 

3.4 

21 

3.4 

22 

8.6 

23 

3.56 

24 

3.66 

25 

3.56 

90 

8.6 

27 

2.8 
2.3 
2.2 
2.2 
2.2 

3.6 

28 

3.56 

29 

8.66 

30 

8.56 

31 

8.66 

SANTA  OBUZ  BIYEB   AT  TUCSON,  ARIZ. 

liocation.— At  CongreoB  Street  Bridge  at  Tucson,  in  sec.  13,  T.  14  S.,  R.  13  £. 

Beoords  available.— October  15, 1905,  to  December  31, 1911. 

Drainage  area. — ^Not  measured. 

Gage. — ^Painted  on  bridge  pier  on  left  bank.    During  1911  main  channel  was  near 

right  bank  and  gage  heights  were  obtained  by  measuring  from  bench  mark  on 

bridge  to  water  sur&ce. 
GhaxmeL — Shifting  sand. 

Discharge  meaaurementB.— Made  from  bridge  or  by  wading. 
Aocuracy.— Gage  heights  too  fragmentary  and  uncertain  for  publication;  estimates  of 

daily  discharge  can  not  be  presented. 
Cooperation. — Data  furnished  by  Arizona  experiment  station  through  G.  E.  P. 

Smith,  irrigation  engineer. 

Diiduxrge  meaaurementi  of  Santa  Cruz  River  at  Tuezonj  Ariz,,  in  1911. 


Date. 

Hjdrofnpher. 

lid^t. 

Die. 
charge. 

Date. 

Hydrograpber. 

hei^t. 

Dis- 
charge. 

Aug.  M 
23 
22 
34 

r,  C.  Kiltmi 

Feet, 
0.34 
1.18 
1.20 

-.25 

600 
550 
a  12 

18 

F.C.  Kelton 

Feet, 
1.10 
1.08 
.00 

Secft. 
410 

do 

do 

do 

do 

do 

841 
243 

8174«— W8P  809—14 
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8UBFA0E  WATEB  SUPPLY,  lOU,  PART  IZ. 


BILLITO  GREEK  NEAR  TUCSON,  ARIZ. 

Location.— At  Oracle  Boad  Bridge,  in  sec.  23,  T.  13  S.,  R.  13  £.,  about  4  miles  north 

of  Tucson,  Ariz. 
Becords  available.— 1909  to  1911. 
Drainage  area.— Not  measiured. 
Qage. — Water-stage  register  (French  manufacture)  attached  to  right  abutment  of 

bridge. 
ChanneL — ^Wide  and  shallow;  shifting  sand. 
Discharge  measurements. — ^Made  from  bridge  or  by  wading. 
Accuracy. — Results  are  approximate;  estimates  of  daily  discharge  are  not  of  sufficient 

completeness  and  accuracy  to  publish.    No  gage  heigjits  available. 
Oooperation.— Data  furnished  by  Arizona  experiment  station  through  G.  E.  P. 

Smith,  irrigation  engineer. 

Discharge  meagwremenU  o/RUlUo  Creek  near  Tueton,  Arig,,  in  1911, 


Date. 

faS^t 

Dis- 
chargo. 

Date. 

hfljn. 

DIs- 

7an.   12 

F.  C.  Kdton 

FeeL 
8.85 
3.70 
3.09 

88 

17 

F.C.  Kdton 

FeeL 
4.00 
8.85 

8.76 

*"1« 

12 
12 

do 

do 

do 

do 

2B0 
205 

SALT  RIVER   BASIN. 
SALT  AVD  TSRSX  RZVBRS  AT  KoDOWXLL,  AXIS. 

The  following  estimates  of  monthly  dischaige  are  published  as  furnished  by  the 
United  States  Reclamation  Service.  For  description  of  irrigation  plan  of  the  Salt 
River  project  in  Arizona,  see  Tenth  Annual  Report  of  the  Reclamation  Service. 

Estimated  monthly  discharge  of  Salt  and  Verde  rivers  for  1911, 


ICean  dis- 
charge in 
seoond- 
feet. 


Salt  Blv«r 
Roosevelt,  Aris. 
(dfBinaga  area 
5,750  square 
miles). 


Ran-off, 
totaim 
aore-ieet. 


MeandJH 
char^tai 
aeoond- 


Verde  Rfw  at 
McDoweU.  AxfL, 
(dralnace  area 
6,000.  square 
mfles). 


Ron-oft 
total  in 
aqaiwL 


Tanoary 

Febniarj 

March 

June 

July 

August 

September 

October 

Noyember 

December 

The  year, 


06,806 
81,060 
135,076 
83,429 
17,481 

8,063 
19,102 
10,790 

7,352 
28,074 
11,863 

7,246 


132,601 
160,820 
967,910 
66,306 
84,673 
19,166 
87,888 
21,408 
14,582 
56,684 
23p530 
14,872 


90,000 
72,066 
73,518 
12,900 
14,874 

8,509 
13,766 

7,580 
16,551 
21,108 
15, «( 
18,291 


35,671 


849,033 


30,374 


178,534 
143,976 
145,830 
35,587 
29,201 
16,878 
27,384 
15,064 
38,839 
41,888 
30,366 


724,196 
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VXXm  EIVXB  HXA&  OAKP  VXBM,  ABIB. 

liootioii.— Just  below  power  plant  of  Arisona  Power  Go.  at  Camp  Childfl,  Am., 

about  19  miles  southeast  of  Gamp  Verde,  Aiis.,  and  about  3  mUee  aboye  mouth 

of  Foflsil  Greek. 
Records  available.-^February  26  to  December  31, 1911. 
X>raiiia^e  area. — Not  measured. 
Oage. — ^Inclined  staff  in  three  sections  on  left  bank  about  800  feet  below  power  plant 

of  Arizona  Power  Go. 
Ghaimel. — ^Bowlders  and  bedrock;  apparently  permanent. 
Biacharge  measurements.— Made  from  car  and  cable  1  mile  aboye  gage. 
Diversions.— About  60  second-feet  of  water  diverted  from  Fossil  Greek  used  for 

power  development  and  returned  to  the  river  above  the  gage. 
Accuracy. — No  estimates  can  be  prepared  until  additional  discharge  measurements 

are  made. 
Cooperation.— Gage  height  record  funuahed  by  the  United  States  Beclamation 

Service. 

The  following  dischaige  measurement  was  made  by  G.  G.  Jacob: 
August  5, 1911:  Gage  height,  5.02  feet;  discharge,  208  second-feet. 

Daily  gage  height,  in  feet,  of  Verde  River  near  Camp  Verde,  Ariz,,  for  1911. 
[O.  O.  StevtDf ,  R.  C.  Rioksttt,  ol)0«vtn.l 


Day. 

Feb. 

Mar. 

Apr. 

May. 

JllX18b 

July. 

Aug. 

S«pt 

Got 

Nov. 

0W. 

1 

&46 
&46 

6.9 
6.06 

laas 

U.76 
1L2 
6.0 
7.6 
7.3 

18.76 
8.7 
7.2 
6.66 
6.16 

6.95 

6.7 

6.45 

6.36 

6.15 

6.1 

6.0 

5.0 

4.96 

4.9 

4.9 
4.8 

•  4.75 
4.7 
4.7 
4.65 

4.5 
4.5 
4.4 
4.8 
4.15 

4.1 

tU 

8.86 
8.8 

8.7 

3.05 

8.5 

8.5 

8.5 

8.5 
8.5 
8.5 
8.5 
3.5 

8.4 
3.4 
8.4 
3.8 
8.3 

8.8 
8.3 
3.2 
8.3 
8.3 

8.35 

8.8 

8.8 

8.8 

8.3 

8.3 
8.3 
8.8 
8.4 
8.4 

8.85 

8.85 

3.8 

8.35 

8.4 

3.4 
8.4 
3.4 
8.4 
3.4 

8.4 
8.4 
8.4 
3.4 
3.4 

8.4 
8.5 
3.6 
3.55 
3.5 
^5 

8.6 

8.0 

8.55 

8.0 

8.0 

8.56 

8.55 
8.5 
8.55 
8.6 

3.45 

3.4 

8.0 

3.66 

3.5 

3.5 
8.6 
8.4 
8.4 
3.0 

4.0 

8.66 

3.65 

8.6 

3.5 

3.5 
3.5 
3.36 
3.4 
8.45 

3.75 
8.9 
4.0 
4.6 
4.0 

8.9 
4.9 
6.8 
4.2 
3.9 

8.75 
3.65 
3.75 
8.55 
3.5 

8.0 
4.3 
&6 
4.4 

6.0 

0.6 
0.9 
0.0 
5.5 
0.0 

6.65 

6.1 

6.65 

5.3 

5.1 

6.0 

5.0 
5.0 
5.0 
4.9 
5.2 

&0 

*•? 
4.0 

49 

4.9 

4.9 
4.8 
5.0 
4.9 
4.9 

5.25 

6.9 

5.7 

5.85 

5.8 

5.6 
6.4 
6.0 
5.4 
5.3 
5.2 

5.1 
5.0 
6.0 
6.0 
6.0 

4.9 
4.9 

4.86 

4.9 

4.9 

4.9 
6.6 
6.4 
5.7 
6.5 

&8 
6.2 
6.1 
6.1 
6.5 

5.55 

5.3 

5.46 

5.1 

5l2 

5.2 

6.2 

5.1 

6.15 

6.2 

5.5 
5.7 
6.0 
6.5 
0.4 

7.9 

0.45 

6.9 

5.65 

6.45 

5.4 
5.3 
5.3 
5.3 
6.2 

&2 
5.2 
&2 
6.2 
6.2 

6.2 
6.2 
6.2 
5.1 
6.1 

6.15 

5.4 

6.0 

5.86 

6.76 

6.6 

6.5 
5.4 
5.4 
6.4 
5.36 

5.4 

5.8 

5.26 

5.2 

6.2 

5.2 
5.2 
5.2 
5.2 
5.2 

6.2 
6.2 
6.2 
6.2 
5.2 

5.2 

5.36 

5.35 

5.3 

6.2 

5.2 
6.2 
5.2 
5.2 
5.2 

6.2 

2 

6.3 

8 

........ 

5.2 

4  

6.2 

5 

5.2 

6 

&2 

7 

5.2 

8 

5.2 

9 

6.2 

10 

5.2 

11 

6.2 

12 

5.2 

13       

5.2 

14 

5.2 

15.,     

5.2 

16 

5.3 

17 

5.2 

18 

5.8 

19 

5.S 

20 

5.8 

21 

6.8 

22 

5.S 

23 

6.S 

34 

5.8 

26 

6.45 
6.46 
6.46 

5.S 

20 

6.3 

27 

6.8 

28 

6.8 

29 

6.8 

30 

6.8 

31 

&8 
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AOUA  FBIA  BIYEB  NEAB  OLENDALE,  ABIZ. 

Location.— At  old  diversion  dam  of  the  Beardsley  irrigatiaa  project  at  Gamp  Dy«r, 
in  Bee.  28,  T.  6  N.,  R.  1 E.,  Gila  and  Salt  River  base  and  meridian,  4  miles  below 
mouth  of  Castle  Creek  and  22  miles  northwest  of  Glendale. 

Beeords  available.— November  10, 1910,  to  December  81, 1911. 

Drainage  area. — Not  measured. 

Oage.— Painted  on  the  upstream  face  of  the  dam  at  the  right  of  the  opening  for  each 
channel.  At  low  and  medium  stages  the  stream  flows  through  the  laiger  (^wning, 
which  is  near  the  right  bank.  The  openings  in  the  dam  were  made  during  the 
flood  of  1895,  when  a  portion  of  the  masonry  near  each  end  was  washed  out. 

Channel. — Shifting  sand. 

DiBcharge  measurementa. — Made  by  wading. 

Aoouracy. — ^Measurements  insufficient  for  estimates  of  daily  and  monthly  dischaige 
for  1911.  Full  reliance  can  not  be  placed  on  the  gage-height  record  after  January 
26, 1911. 

Cooperation.— Gage-height  record  is  furnished  by  the  Beardsley  Irrigation  Co.,  A.  L. 
Harris,  engineer,  through  the  watchman  at  the  dam. 

Diicharge  meamrements  ofAgua  Fria  River  near  Glendale,  Ariz,,  in  1911. 


Dftte. 

HydrographflT. 

^. 

IMS- 
charga. 

liar.    7 

C.C.  Jacob 

FUL 
24.65 
21.60 
22.85 
22.10 

^*W 

May    h 

Oct  10 

. . .  ,<|o 

8.5 

do 

2.7 

Deo.  21 

::!iS!!;!i!;:;i!!;;.i;!!iiii;!:!;;!;!ii;i!!"!!!!!!";i!!!!!!!;;:;!;! 

6.2 

Daily  gage  height,  in  feet,  of  Agua  Fria  River  near  Glendale,  Ariz,,  for  1911. 
[R.  Jones,  obsenrer.) 


Day. 

Jan. 

May. 

Jane. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec 

1 

21.2 
21.2 
21.2 
21.2 
21.2 

21.06 

21.06 

21.0 

21.0 

22.75 

30.05 

25.15 

23.75 

23.1 

23.0 

22.85 

22.75 

22.7 

22.7 

22.65 

22.65 

22.6 

22.6 

22.5 

22.55 

22.6 

21.i 
21.5 
21.5 
21.5 
21.5 

21.5 
21.5 
21.5 
21.5 
21.5 

21.5 
21.5 
21.5 
21.5 
21.5 

21.5 
21.5 
21.5 
21.6 
21.5 

21.5 
21.5 
21.5 
21.5 
21.6 
21.5 

21.5 
21.5 
21.5 
21.5 
21.5 

21.5 
21.5 
21.5 
21.5 
21.5 

21.5 
21.5 
21.5 
21.5 
21.5 

21.6 
21.5 
21.6 
21.5 
21.5 

21.5 
21.5 
21.5 
21.5 
21.5 

21.5 
21.5 
21.5 
21.5 
21.5 

21.5 
21.5 
21.5 
21.5 
21.5 

21.5 
21.5 
21.5 
21.5 
21.5 

21.5 
21.5 
21.5 
21.5 
21.5 

22.05 

25.05 

22.75 

25.1 

22.35 

25.6 
25.6 
28.5 
23.5 

22.8 
22.8 
22.8 
22.8 
22.8 

22.8 
22.8 
22.8 

i[| 

22.8 
22.8 
22.8 
22.8 
22.8 

22.8 
22.8 
22.8 
22.8 
22.9 

22.96 
23.0 
25.0 
23.0 
23.0 

22.9 
22.9 
22.8 
22.8 
22.8 
22.8 

22.8 
22.8 
22.8 
22.8 
22.8 

22.8 
22.8 
22.8 
22.8 
22.8 

22.8 
22.8 
22.8 
22.8 
22.8 

22.8 
22.8 
22.8 
22.8 
22.8 

22.8 
22.8 
22.8 
22.8 
22.8 

22.8 
22.9 
22.9 
22.9 
23.0 

24.0 
22.9 
22.9 
22.9 
22.96 

22.95 

23.0 

22.9 

22.9 

22.9 

22.9 
22.9 
22.9 
22.9 
22.9 

22.9 
22.9 
22.9 
22.9 
22.9 

22.9 
22.9 
22.9 
22.9 
22.9 

22.0 
214 
26.2 
212 
210 
210 

22.1 
211 
211 
22.1 
22.1 

22.1 
22.1 
211 
22.1 
211 

22.1 
211 
211 
211 
22.1 

211 
211 
211 
211 
211 

22.1 
22.1 
211 
211 
211 

211 
23.1 
22.1 
211 
22.1 

211 

2      

22.1 

8 

211 

4 

211 

5 

211 

6 

211 

7 

23.1 

8 

211 

9 

22.1 

10 

211 

11 

211 

12 

211 

18 

211 

14 

211 

15 

22.1 

16 

211 

17 

22.1 

18 

211 

19 

211 

20 

22.1 

21 

231 

22 

211 

28 

211 

24 

211 

25 

211 

26 

22.1 

27 

211 

28 

211 

29 

22.1 

80 

22.1 

SI ^ 

211 

NoTB.— Qage  beighti  for  period  Jan.  27  to  May  4  not  publidied,  aa  they  an  veiy  uncertain. 
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HASSATAMPA  RIVEB  NBAB  WIOKENBUBO,  ABIZ. 

lioeation.— Half  a  mile  below  Brills  Btation,  on  the  Atchison,  Topeka  &  Santa  Fe 
Railway,  in  sec.  20,  T.  7  N.,  R.  4  W.,  Gila  and  Salt  River  base  and  meridian,  about 
4  miles  below  Wickenbuig,  Ariz. 

Kecords  available.— November  23, 1910,  to  December  31, 1911. 

X>raixia^e  area. — ^Not  measured. 

Oage. — ^Vertical  staff  bolted  to  bedrock  on  right  bank  one-half  mile  below  Brill's 
ranch.  May  10,  1911,  a  vertical  staff  at  an  independent  datum  was  installed 
opposite  ranch  house,  half  a  mile  above  original  gage.  See  note  to  gage-height 
table. 

Ohaxmel. — Shifting  sand. 

Diaeharge  measurementa. — ^Made  by  wading. 

Diversioiia. — Small  ditch  diverts  water  for  irrigation  at  Wickenbuig. 

Accuracy. — ^Measurements  insufScient  for  the  preparation  of  discharge  estimates. 

Ditckarge  meagurtmerUa  o/Htusayampa  River  near  Wickenburgj  Ariz,^  in  1911. 


Dftte. 

HydrognplMr. 

tad^ 

Dis- 
ohaige. 

IHte. 

bS^t 

DIs- 
obarge. 

7«n     f 

C  C.Jacob 

Feet. 
4.66 

6.4 
8.6 
6.8 

July  17 

Deo.  28 
20 

C.C.  Jacob.. 

Feei. 
4.06 
4.06 
8.88 
4.08 

*"t« 

Feb.  21 
1^'  10 

do 

do 

do 

do 

do 

do 

8.0 
1.0 
41 

a  No  water  at  gage. 
Daily  gage  height,  infeet,  o/Hai9ayampa  River  near  Wtckenburg,  Ariz.  ^  for  1911. 


Day. 

Jan. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Not. 

Deo. 

4.70 
4.70 
4.70 
4.66 
4.60 

4.64 
4.66 
4.63 
4.66 
6.06 

6.76 

4.10 
4.10 
4.10 
4.10 
4.10 

4.08 
4.08 
4.06 
4.06 
4.08 

4.08 
4.06 
4.10 
4.13 
4.12 

4.13 
4.12 
4.10 
4.08 
4.03 
4.06 

8.06 
4.30 
4.02 
4.00 
4.06 

4.06 
4.06 
4.26 
4.06 
4.06 

4.06 
4.06 
4.06 
4.26 

3.  go 

8.06 
8.06 
3.06 
8.08 
8.08 

4.00 
4.00 
4.03 
4.06 
4.06 

4.06 
4.06 
4.06 
4.06 
4.00 

4.02 
4.10 
4.10 
4.18 
4.08 

4.02 
4.00 
4.06 
4.06 
4.03 

4.03 
4.08 
4.00 
4.06 
4.06 

4.00 
4.20 
C12 

"*4.66* 

4.06 
4.00 
4.06 
4.04 
4.13 

4.10 
4.88 

4.06 
8.05 
8.06 
4.06 
4.06 

4.06 
4.06 
4.04 
4.04 
4.06 

4.06 
4.15 
4.00 
4.06 
4.10 

4.06 
4.02 
4.03 
4.04 
4.03 

4.03 
4.02 
4.02 
4.02 
4.03 

4.03 
4.02 
4.02 
4.03 
4.33 

4.05 
4.08 
4.08 
4.08 
4.06 

4.06 
4.03 
4.03 
4.02 
4.02 

4.02 
4.02 
4.02 
4.02 
4.03 

4.02 
4.03 
4.02 
4.02 
4.02 

4.02 
4.02 
4.02 
4.02 
4.02 

4.02 
4.03 
7.50 
4.03 
4.02 
4.02 

4.03 
4.03 
4.02 
4.03 
4.03 

4.03 
4.03 
4.02 
4.02 
4.03 

4.02 
4.02 
4.03 
4.03 
4.02 

4.03 
4.03 
4.02 
4.03 
4.02 

4.02 
4.02 
4.02 
4.02 
4.03 

4.03 
4.03 
4.02 
4.08 
4.02 

4.02 

4.02 

4.03 

4.03 

4.  OS 

4.03 

4.02 

4.02 

10 

4.02 

11 

4.02 

12 

4.02 

13 

4.02 

14 

4.02 

16 

4.02 

10 

4.02 

17 

4.02 

18 

4.02 

10 

30 

21 

23 

33 

24 

4.15 
4.06 

4.06 
4.00 
4.15 
4.00 
4.06 
4.06 

25 

26 

27 

»:::::::;::::::::::::::::::. 

20 

4.08 

SO 

31 

* 

Non.— Jaa.  12.  zirer  cat  a  new  cbannel  and  no  farther  records  were  obtained  ontll  Hay  10,  when  a  gace 
WM  iMtriled  hatf  a  mUe  above  the  old  gage.  Oage  not  read  Aug.  38  on  aoooont  of  flood.  Qage  helilus 
8sp(.80aiidOol.a8i«lnalidl7>t74np«lMi.  ^*^ 
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SAXiTON  SINK. 

Stream-flow  data  for  the  Salton  Sink  badn,  which  previouB  to  1910  were  pabliahed 
with  the  Colorado  River  data,  are  now  presented  in  the  report  for  the  Groat  Basin 
(Water-Supply  Paper  310)/  of  which  the  ank  ia  logically  a  part. 

WHITB  mVER^  NEAB  l>OUOXiAJS»  ARIZ. 

Loeation.— At  electric  railway  bridge  in  sec.  11,  T.  24  S.,  R.  27  E.,  about  1)  mileB 

west  of  Douglas,  Ariz. 
Becorda  available.— August  to  December,  1911. 
Drainage  area. — ^Not  measured. 

Gage. — ^Vertical  staff  fastened  to  pile  bent  of  bridge  in  center  of  channel. 
Ghannel. — Shifting  sand. 

Discharge  meaaurementa. — ^Made  from  bridge  or  by  wading. 
Aocuraoy. — Estimates  of  daily  dischaige  are  not  considered  sufficiently  accurate  for 

publication. 
CkK>p0ration. — Gage  height  record  furnished  by  Arizona  experiment  station  through 
G.  E.  P.  Smith,  irrigation  engineer. 

Dxicharge  meoiuremenU  of  While  River  near  Douglas,  Ariz.,  in  1911. 


Dftto. 

HydrogrA^MT. 

hd^ 

Dia- 
cbaw. 

B«pt.  26 
Not.  14 

JaoobandSmJ 

Jacob  nul  Bftll 

th 

net, 

8.80 
3.  TO 
3.68 

^^^, 

lard 

1.3 

Dm.  14 

cc: 

FMob... 

1.1 

Daily  gage  height,  in  feet,  cf  WhUe  River  near  Douglas,  Ariz,,  for  1911. 

Diy. 

Aug. 

8opt. 

Oct. 

Day. 

Aug. 

Sept. 

Oct. 

Day. 

Aug. 

Sept. 

Oct. 

1 

8.43 
8.41 
8.40 
8.86 

8.60 

4.81 
8.72 
8.61 
8.48 
4.18 

8.08 
8.66 
8.66 
8.66 
0.74 

6.81 
4.43 
8.92 
8.72 
3.60 

11 

3.68 
8.61 
6.92 
4.87 
8.60 

8.60 
0.00 
0.44 
7.48 
402 

21 

409 
8.80 
3.68 
8.65 
8.66 

8.55 
457 
8.68 
467 
8.75 

3 

12 

22 

s 

18 

23 

4 

14 

24 

25 

28 

27 

28 

29 

80 

31 

3.55 
8.80 

6.20 
6.60 
430 
430 
8.80 
S,5S 

5 

16 

«  .  . 

10. 

7 

17 

8 

18 

9 

19 

10 

ao 

FXiOOD  OF  OCTOBER,  1911,  IN  THE  REGION  OF  TECB  SAN 
JUAN,  SAN  MIOUEIi,  AND  IiA  PIATA  MOUNTAINS. 

By  G.  H.  RussBLL  and  G.  A.  Gbat. 

From  September  25  to  October  6,  1911,  rain  was  general  over  a 
large  portion  of  the  Rocky  Mountain  region  and  was  heavy,  increasing 
with  the  elevation,  on  the  slopes  of  the  San  Juan,  San  Miguel,  and 
La  Plata  Mountains,  from  wlidch  flow  the  headwaters  of  San  Juan, 
Dolores,  Chama,  Rio  Qrande,  and  Gunnison  Rivers.  Until  October 
5,  however,  the  fall  had  at  no  time  been  excessive,  and  the  rivers  and 

t  WUte  Rivar  flows  soathward  into  Mezioo  aod  diidiu|w  Into  fte  Gulf  of  Oriifoaiia. 
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their  tributarieB  were  easily  carrying  the  run-off  within  their  banks, 
but  on  that  day  a  very  heavy  downpour  occurred  on  the  higher  slopes 
of  the  ranges,  above  altitude  7,000  feet. 

At  Gladstone,  Colo.,  elevation  10,500  feet,  the  United  States 
Weather  Bureau  recorded  8.05  inches  for  the  day.  Below  this  eleva- 
tion the  precipitation  diminished,  although  as  far  down  as  Pagosa 
Springs  it  amounted  to  3.67  inches  and  at  Uncompahgre  3.70  inches. 

All  the  precipitation  was  in  the  form  of  rain,  which  carried  with  it 
to  the  streams  any  snow  that  had  previously  fallen  on  the  upper 
elopes.  The  exceptionally  heavy  run-off  caused  by  such  a  combi- 
nation of  phenomena,  poured  into  streams  already  full  to  their  banks, 
resulted  in  extraordinarily  high  stages  on  all  rivers  heading  in  the 
region. 

Chama  River  overflowed  its  banks,  inundated  all  bottom  lands, 
and  caused  considerable  damage  to  ranches  and  bridges  along  its 
course.  At  Chama,  N.  Mex.,  the  Denver  &  Rio  Grande  Railroad 
bridge  and  several  hundred  feet  of  track  Were  taken  out. 

Conejos  River  also  left  its  banks  and  did  considerable  damage. 
The  channel  at  Jacob's  ranch  shifted  entirely  away  from  the  gage 
and  bridge  to  which  the  gage  was  attached,  llie  maximum  discharge 
at  this  point  was  probably  close  to  6,000  second-feet. 

The  Rio  Grande  at  Wason  and  Del  Norte,  Colo.,  reached  a  height 
never  before  recorded.  At  Del  Norte  the  State  engineer's  gage  reg- 
istered a  maximum  of  6.9  feet,  the  estimated  maximum  discharge 
being  12,000  second-feet.  At  Wason  the  State's  automatic  gage  reg- 
istered 7.05,  the  maximum  discharge  being  close  to  8,000  second-feet. 

Some  damage  was  done  to  ranches  and  also  irrigation  in  the 
vicinity  of  Del  Norte  and  Monte  Vista,  Colo.  The  roadbed  of  the 
Creede  branch  of  the  Denver  &  Rio  Grande  Railroad  was  so  damaged 
that  traffic  was  delayed  for  several  days. 

Dolores  River  at  Dolores  reached  a  height  of  10.2  feet  on  the  State 
engineer's  gage,  or  about  8  feet  above  low-water  stage.  The  esti- 
mated discharge  at  this  stage  is  about  10,000  second-feet.  The  Rio 
Grande  Southern  Railroad  suffered  the  greatest  loss  in  this  valley, 
much  of  its  track  being  entirely  destroyed  and  all  more  or  less  damaged 
for  a  stretch  of  36  miles.  Agriculturists  along  the  course  also  sus- 
tained severe  losses. 

On  San  Miguel  and  Uncompahgre  rivers  conditions  were  similar  to 
those  on  the  other  streams,  but  the  damage  was  probably  not  so  great. 

The  San  Juan  and  its  upper  tributaries  reached  stages  that  exceeded 
any  in  memory  or  tradition.  The  Animas  at  Durango  registered  13.6 
feet  on  the  State  engineer's  gage,  or  11.5  feet  above  low  water.  At 
Aztec,  N.  Mex.,  flood  marks  showed  the  river  to  have  reached  a 
height  of  13.5  feet,  or  10.5  feet  above  normal.    The  maximum  dis- 
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charge  at  Aztec  was  probably  30,000  second-feet.  Great  damage  was 
done  in  the  valley  to  agriculture  and  irrigation  construction.  In 
many  places  low-lying  farms  were  ruined  and  crops  were  washed 
away.  Several  bridges  were  taken  out  and  others  badly  damaged. 
The  Denver  &  Rio  Grande  Railroad  suffered  severe  losses  on  both 
the  Silverton  and  Farmington  branches.  Farmington,  N.  Mex.,  was 
cut  off  from  railroad  communication  for  about  50  days  and  Tiverton, 
Colo.,  about  60  days. 

On  the  San  Juan  proper  at  Arboles,  above  the  mouth  of  the  Piedra, 
the  river  rose  about  17  feet  above  normal,  the  estimated  discharge 
being  40,000  second-feet.  The  velocity  of  the  flood  is  indicated  by 
the  report  of  the  advance  of  the  crest«  which  is  sud  to  have  passed 
Pagosa  Springs,  Colo.,  at  12.30  p.  m.  and  reached  Pagosa  Junction, 
Colo.,  at  5  p.  m.,  the  distance  being  about  35  miles.  The  crest  must 
therefore  have  advanced  at  an  average  speed  of  between  7  and  8 
miles  per  hour  (10  to  12  feet  per  second).  At  Bloomfield,  N.  Mex., 
the  river  reached  nearly  12  feet  on  the  United  States  Geological 
Survey  gage,  and  the  gage  and  bench  marks  were  destroyed.  From 
flood  marks  and  cross  section  the  maximum  discharge  at  this  point 
is  estimated  at  nearly  80,000  second-feet.  At  Shiprock,  N.  Mex., 
where  the  river  was  carrying  the  combined  waters  of  the  La  Plata, 
Animas,  and  San  Juan,  the  maximum  gage  height  of  over  22  feet, 
which  no  doubt  is  18  to  20  feet  above  low  water,  was  reached  and 
the  maximiun  discharge  was  probably  150,000  second-feet.  The 
river  here  overflowed  its  banks  to  a  depth  of  several  feet,  entirely 
submerging  the  grounds  of  the  Indian  School,  destroying  several  of 
the  smaller  buildings,  and  inflicting  more  or  less  damage  on  the 
larger.  In  this  vicinity  several  adobe  houses  with  their  contents 
were  destroyed. 

The  damage  done  on  the  San  Juan  probably  far  exceeds  that  on 
any  of  the  other  streams.  The  Denver  &  Rio  Grande  Railroad  lost 
heavily  on  its  line  between  Navajo  and  Arboles,  Colo.,  fully  7  miles 
of  track  being  entirely  destroyed,  and  perhaps  17  miles  damaged  to 
such  an  extent  that  repair  would  be  necessary.  The  company  also 
sustained  some  losses  on  Pine  River  (Los  Pinos). 

Great  damage  was  done  to  farms  and  towns  along  the  course  of  the 
San  Juan.  From  the  junction  of  Pine  River  to  Farmington,  N.  Mex., 
a  strip  of  farming  land  probably  one-eighth  mile  in  average  width 
was  washed  away  or  covered  with  d6bris.  At  one  point  9  acres  of 
orchard  in  fruit  was  washed  away;  at  another  10  acres  of  orchard 
disappeared  entirely.  All  irrigation  headings  were  practicatty 
destroyed.  On  farm  lands  that  were  inundated  the  year's  crop  was 
lost  and  fences  and  other  improvements  were  heavily  damaged.  A 
number  of  houses  and  outbuildings,  including  f umishingps  and  farm- 
ing implements,  were  washed  away.    A  large  number  of  cattle, 
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horses,  hogs,  and  other  tive  stock  were  caught  in  the  high  water  and 
swept  away.    Five  people  are  known  to  have  lost  their  Uvea. 

All  wagon  bridges  on  the  entire  course  of  the  river  were  taken  out. 
The  loss  from  this  item  alone,  taking  into  consideration  the  incon- 
venience caused  by  their  destruction,  would  easily  amount  to  $50,000. 
The  losses  to  farms  on  the  stretch  of  the  river  between  the  mouth  of 
Pine  River  and  Farmington,  N.  Mex.,  were  probably  close  to  $160,000. 
No  pecuniary  estimate  is  made  of  the  amount  of  damage  done  above 
the  mouth  of  Pine  River  on  the  Pine,  Piedra,  San  Juan,  and  its  tribu- 
taries. 

Heavy  floods  also  occurred  on^the  La  Plata  and  Mancos.  Here,  as 
on  other  streams,  agriculture  suffered  severe  losses. 

Canon  Largo  and  other  tributaries  from  the  east  and  south,  being 
outside  the  heavy  rain  belt,  were  only  in  moderate  flood  and  did 
little  if  any  damage. 

An  estimate  in  dollars  and  cents  of  the  damage  done  by  the  flobd 
is  hardly  possible  without  the  aid  of  a  census.  Occurring  near  the 
close  of  the  harvest  season,  it  probably  caused  greater  loss  in  farm 
products  than  could  have  been  sustained  at  any  other  period.  The 
inconvenience  caused  by  railroad  isolation  is  also  an  item  of  con- 
siderable consequence.  If  these  valleys  had  the  population  they  are 
able  to  support  the  calamity  would  have  been  great. 

It  is  to  be  noted  that  reservoirs  situated  in  the  path  of  a  flood  of 
this  character,  unless  of  large  capacity,  would  have  been  put  to  a 
most  severe  test.  Large  reservoirs,  however,  would  have  been  of 
great  benefit  in  storing,  equalizing,  and  distributing  the  run-off,  and 
in  preventing  the  river  from  attaining  such  desti^ictive  dimensions. 
During  the  period  of  this  flood  the  San  Juan  drainage  area  probably 
released  400,000  acre-feet  of  water.  As  plenty  of  land  susceptible 
of  irrigation  is  available  in  this  region  for  waters  thus  stored,  reser- 
voirs would  serve  the  double  purpose  of  flood  prevention  and  irri- 
gation. 

MISCEIiliANEOnS  MEASUREMXSNTS. 

MiicelUmeous  meaguremenU  in  Colorado  River  drainage  bann  in  1911. 


Data. 


Straam. 


Tributary  to— 


LooaUty. 


DiB- 
oliarge. 


Mar.  36 

36 

Jan.  1« 

Feb.  8 
Apr.  8 
S4t.l8 

13 
Dao.  8 
▲ng.  18 

18 

17 


Right  canal... 
Left  canal.... 
FraserRivw. 


FenoB  Creak. . 

....do 

OrandRlFer.. 


.do. 
.do. 


Vaaquas  Creak. 


.do. 
.do. 


FernnifUtah 

do 

CBayoa  between   Arrow   and 
Fraser. 
do. 


Fut, 


River. 


St.  Louli  Creek.... 

do 

Eagle  River 

Oote  Creak 

7.  F.  McCoy  ditch. 


....do 

„...do 

Grand  River. 
Eagle  River. . 
..^0 


Granby,  Colo 

3*  mius  loutheast  of  Fraaer, 

Cok). 
1  mile  northeast  of  Fraser,  Colo. . 

:...do 

Above  mouth  of  Gore  Creek. 

Month 

Bridge  toHanewald  ranch 


ate.-ft. 
l.U 
3.80 

a  16.0 

a  13.0 
114 
18.7 

30.1 
14.6 
08.8 
36.7 
6.7 


•  DiMharge  estimated. 
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Mi$eBUan0OUi  mmwremmU  in  Colorado  River  drainage  ba$in  %n  i9ii— OontlBiied* 


Data. 

Straam. 

Tributary  to- 

Loeamy. 

^ 

Dl^ 

Jddo  U 
Mar.  18 

High  Una  oanal 

Ommlna  Rhrtr 

TomlBhl  Grade 

Unoompahgia  Rlvar. . . 

do 

NkMrOnkli 

West  Divide 

Grand  River.. 
Onnniaon 

do*! 

do 

do 

Beard's  ranch  near  Raven,  Colo. . 
Whttavaftar.  Colo 

1.13 

•  14.80 
.79 

3.15 
3.10 

'-a 

14 

AmntNn,<^ 

30 
30 
19 

8  miles  norfli  of  Montrase,  Colo. . 
8  miles  sonth  of  Montraea,  Colo. . 
Stratlflr.Cob 

148 

108 

0 

10 

AlialiCnH*.      ,    ... 

do 

Month.'. 

0 

10 

Roul>ldaaa  Grade 

SwalaataOraek 

do 

do 

Denver  A  Rio  Grande  R.  R. 

iSSg!^. 

sixo 

10 

8 

19 

WaltoOnkli 

Da«Gra«k 

do 

do 

do 

8 

19 

.:..:S....:::.; :...:.:::: 

0 

19 
19 

BJjDon^MaC«ak.. 

do 

do 

:::::$::::::::::::::;::::::::::: 

Sl.O 
».8 

19 

IndlmCraak 

Oak  Spring  ranch 
do 

Ridfc:::::::::;::: 

KumaU  Creek. 
Oannlson 

Rlvar. 
Fremont 

Rlvar. 
do 

:::::t:;;:::: 

do 

do 

do 

0 

19 

Whltairat«,  Colo 

».f 

May    3 

ICflMry,  TTtah . . 

1.8 

1.18 

1.08 

1.0 

.98 

S.6 

Xnna   8 

do 

4.45 

July  22 
Bapt.  8 
Ocl  11 

(kl  11 
11 

do 

:::::do::::::::;:::::::;:::::;::: 

do 

do 

do 

3.8 
.73 
1.08 
18.3 

do 

Da«Gra«k 

Z 

l.A 
.18 

11 
11 

....  .do 

do 

Cimr  Creek 

do 

do 

:::::$:::::::::::::::::::::::::: 

.41 

.88 

May    3 

Jims   7 

do 

do 

1.8 

Mfllfr  dltoh       

do 

MUer'srandHMwEnMryJItBh. 
Lewlsranchnear  Emery,  W 
Coonty  read  near  EuMry ,  Utsh. 
do 

4.31 

7 

Mnddy  Creek. 

do 

40.8 

Btpt.  8 
Oct.  11 

QoitcfininpahCradc... 
do 

t 

.10 

1.43 

May    9 
Dec.    3 

Bill  WflUami  River... 
OOa  River 

Colorado  River 
do 

Near  Swansea,  Aril 

L3 

WfnUlflttn,  Ai^.., 

M 

B4>t.   3 
Not.  34 

Anhnaa  River 

San  Juan 

Rlvar. 
NaTaJp  River. 
OOa  River.... 

do 

RioSanVrsn- 

...^!K- 

Dnrenso.  Colo. ................. 

8.70 

4.80 

LfltUa  Navajo  River... 
ICingiig  Greek 

Chmiio,Oo1o 

10.0 

Jan.  81 

Silver  City  and  Mflfoikm  read. 
Near  Cliff.  N.  Max 

h.S 

81 

Duck  Creek 

Whitewater  Creak 

ChaaaCreek            .  . 

ft  3.0 

80 

Otanwood.  N.  Max 

7.4 

Not.   3 

CUnmifArii 

«5i.8 

Dao.    3 

Arliooa   Copper   Co. 

fiama. 
San  Jose  oanal 

do 

do 

•  14.0 

Fab.    9* 

OlIaRtvar.... 
do 

3  niOesbakiw  baadworks,  near 
Near  SoknnottTflto,  Arii 

56 

U 

88 

84 

17nlon  canal 

do 

Anf.  32 
Dae.    3 

San  Pedro  River 

do 

At  railroad  bridfs  at  Baoson, 

Arts. 
Wtnkniman.  Arls 

48 

do 

Venle  River 

'BaitRIVOT.V.'.! 

do 

do 

OOa  Rlvar... 

11 

May    1 

Dao.    8 
Apr.    4 

At  former  tTnltad  States  Reokb- 

"¥fi°R?!!T}~*?«*«  ****** 

atMoDowaU^Aris. 

do 

do 

i  mite  below  Wkskenbori,  Arte. . 

7.46 

7.8S 
8.30 

130 

.....do 

108 
107 
1.0 

•  The  gage  halidit  was  taken  from  a  reference  point, 
ft  Disoharga  estimated. 

•  This  measurement  was  included  in  the  measurement  made  on  San 
at  the  recular  United  States  Qeologloal  Survey  gaghig  station. 

•  Floats. 


Fnmeisoo  River  at  CUrton,  Arte^ 
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A.  Page. 

Aoeoney  of  dlnhaige  meuunments,  degree 

of 14-15 

AcknowMlgmmts  to  thofle  aldliig. 16 

Xen4oot,  daflnttfcm  of, 10 

Agoa  Fria  Biver  xiear— 
Olendale,  Aris.: 

dflSGrtptkn M3 

diKfliaise M3 

gagehelght 218 

ADcBll  Greek  nflsr— 
month: 

dfachiiige.. 2B0 

Alma,  N.  Hex., 

Ban  Fianctooo  RItw  at: 

desorfptian 238 

dlsdiaige 234 

gagehalKht 284 

Afanont,  Ook)., 
Bast  River  at: 

desortptloa IM 

dlsobaise. IM 

diflcfaaige,  dally 166-167,168 

dJaoliazse,  monthly 168 

gagehelght 166-167 

Taylor  Rlrer  at: 

desorlptioa 160 

diflcfaaigeJ 160 

dtodhaige,  daily 160,161 

diaebarge,  monthly 162 

gagehelght 160-162 

Animas  River  at— 
Asteo,N.Mex.: 

deseriptian 216-217 

diKhaige 217 

diKhaige,  daily 218 

diMshaige,  monthly 218 

gagehelght 217 

Dtsango,  Colo.: 

deBor4>tion 214 

dlaehaige 214,260 

diKhaige,  daily 216 

disdiaige,  monthly 216 

gagehel^t 216 

Taooma,Ck)k>.: 

deseriptian 210-211 

dischafge 211 

dischafge,  dally 213 

disoimige,  monthly 214 

gagehelght 211-212 

AppiopKlatlons,amoontof 7 

Arbolss,Oolo., 
Pisdia  River  at: 

deBor4>tion 207 

207 


Arboles,  Colo.— Oontinned  page. 

Pledra  River  at-Oontlnoed. 

diadbaige,  daUy 206 

disohafge,  monthly 208 

gagehelght 207 

San  Joan  River  at: 

description ^ 190 

disdiaige 200 

dtodhaige,  daily 200-201 

dinhazge,  monthly 201 

gsgs  height 200 

Arisona  Copper  Co.  ilmne  at~ 

Clifton,  Aril.: 

disofaaige 280 

Arrow,  Colo., 

Fraaer  River  near: 

110 

110,240 

disfdiaige,  daily 110,111 

disfdiaige,  monthly 112 

gagehelght 110,111 

Ashley  CMkhasin,  stream  flow  to 66-67 

Ashley  Creek  near- 
Venal,  Utah: 

deseriptlon 66 

diKhaige 66 

diKhaige,  daily 66 

disdiaige,  monthly.  ^ 67 

gagehel^t 66 

Aspen,  Colo., 

Castle  Creek  near: 

description Ml 

dlsdiaige 141 

gagehelght 141-142 

Hmiter  Creek  at: 

deBoriptkm 130 

diaehaige 130 

disohaige,  daily 140 

diKharge,  monthly 141 

gagehelght 130-140 

Ifanxm  Creek  near: 

deser^tlon 142 

disohaige 142 

disoimige,  daily 143 

discharge,  monthly 144 

gagehelght la 

Roaring  Fork  at: 

description 136 

dtehaige 135 

discharge,  daily 138 

discharge,  monthly 137 

gigeheli^t 136 

AsslBtaiioe,  aciknofwledgmeiitB  ftv 15 

Anihocityfarinvestlsatlons 7 

S61 
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Aycm,  Colo., 

Bmw  Cnek  at:  Pas*. 

deBor4>tlon 120 

dtaeharsa 129 

dtachaige^dafly 130 

dltthaige,  monthly 181 

gBgehelght lao 

Azt«c,  N.  Mex., 
AnlmMBtvorat: 

dmcxlptkm 216-217 

dtaehaigB 217 

dtachaige,  daily 218 

dtachaige,  monthly 218 

0ife  height 217 

B. 

BaMwln,O.C.,wofkof 10 

Beard's  lanch^  Colo.   i9M  Rayen,  Colo.  • 

Beavar  Creek  at  or  near- 
Avon,  Colo.: 

description 120 

diseharsa 120 

dtachaige,  dafly 130 

disdhaige,  monthly 131 

gagehelght 130 

Ladore,  Colo.: 

desoriptiOD. 36 

disoharKe 36 

disdhaige,  daily 37 

disehargOr  monthly 38 

gage  height 37 

Beayar  Creek  basin,  stream  ilow  in 86-88 

Bennett,  C.  W.,  work  of 16 

Benson,  Ariz., 

San  Pedro  Biver  at: 

discharge 260 

Big  Domingues  Creek  at— 
moath: 

discharge 2S0 

Big  Sandy,  Wyo., 

Big  Sandy  Creek  near: 

description 28 

discharge 20 

discharge,  daily 20 

discharge,  monthly 20 

gage  height 20 

Dutch  Joe  Creek  near: 

description 31-32 

discharge 82 

gage  height 32 

Squaw  Oeek  near: 

descrlptJon 33 

discharge 33 

discharge,  daily 34 

discharge,  monthly 34 

gage  height 33 

Big  Sandy  Creek  bashi,  stream  flow  in 28-36 

Big  Sandy  Creek  near- 
Big  Sandy,  Wyo.: 

description 28 

discharge 20 

discharge,  daily 20 

discharge,  monthly 20 

gageheight 20 

Bden,  Wyo.: 

disori^tkm 90 

<U">M«1* 80 


Btg  Sandy  GkadE  near— CoDttmad. 
Bden,  Wyo.— Cootinnad. 

discharge,  daily 81 

dbcharge,  numtfaly 31 

gageheight 80 

Bin  Williams  River  near^ 
Swansea,  Ariz.: 

desor^tfcm 227 

discharge 288,350 

gageheight 228 

Bloomfleld,  N.  Max., 
San  Juan  River  near: 

desor^tion 901-203 

disohfffge 202 

discharge,  daily 203 

discharge,  monthly 203 

gageheight 203 

Blue  River  at— 
Dillon,  Colo.: 

description 118 

diMharge 115 

discharge,  daily 116-U7 

discharge,  monthly 117 

gageheight 116 

Bfaie  River  basin,  stream  flow  In 115-138 

Bridge  measurements,  making  of,  view  ot...  14 

Bridgeport,  Utah, 
Oieen  River  near: 

description 18 

discharge 18 

discharge,  daUy 10 

discharge,  monthly 10 

gageheight l» 

Biuah  Creak  at— 
Eagle,  Colo.: 

desortption 131 

discharge 131 

discharge,  daily 131 

discharge,  monthly « 181 

gageheight 133 

Buford,Colo., 

White  River  (North  Fork)  near 

description 70 

discharge W 

discharge,  daily 71 

discharge,  monthly 71 

gageheight 70 

White  River  (South  Fork)  near: 

description 73 

discharge 74 

discharge,  daUy 74-7S 

discharge,  monthly 73 

gageheii^t 74 

C. 
camp  Verde,  Arls., 
Verde  River  near: 

description 26 

discharge 20 

gigehaight 20 

Canfleld,O.H.,WQrkof 18 

Canyon  CSreek  at— 
Ouiay,Colo.: 

description 188 

discharge 188 

discharge,  daUy 184 

discbarge,  monthly 181 

ti«ihel89it 184 
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OMtloCrMknflar— 
Aq;Mii,  Colo.: 

dMcriptkm 141 

diaduurge 141 

SacehAisht 141-142 

Cistledalo,  Utah, 
Fcmm  Creek  nean 

dflacripttan 90 

diaoharge 90 

discharge,  daOy 91 

discharge,  monthly 93 

gagohelglit '  91 

Huntington  Creek  near: 

description 82 

disohaige 82 

discharge,  dafly 83 

discharge,  monthly 84 

gageheight 83 

Cement  Creek  near—  . 
Crested  Butta,  Colo.: 

descrtption 100 

discharge 100 

discharge,  daily 170 

discharge,  monthly 171 

gageheight 109 

Central,  Utah, 

Santa  Clara  Creek  near: 

description 226 

discharge 225 

dlnharge,  daily 220 

discharge,  monthly 227 

gageheight 220 

Chase  Creek  at— 
CUflQn,Aris.: 

discharge 260 

Chri8Uaiisen,E.O.,  worker 10 

Chromo,  Colo., 

LittteNav^RlTerat: 

discharge 260 

Nav^RlTerat: 

desertptkm 206-200 

discharge 200 

Vigehel^t 200 

Clq^,W.B.,WQCkof .« 10 

Clark,  Colo.» 

Elk  Rirer  near: 

description 48 

dischaige 48 

discharge,  dafly 48 

discharge,  monthly 40 

gageheight 48 

Clear  Creek  at— 
Emery,  Utah: 

disdiarge 250 

cuff,  N.  Max., 
Dnok  Creek  at: 

discharge 250 

Clifton,  Aria., 

Arisona  Copper  Co.  flume  at: 

disdiarge 260 

Chase  Creek  at: 

disdiarge 280 

Ban  Francisoo  River  near: 

description 234-286 

dischtfge 236 

fsgehelght 236-230 


Cokuado  RlTer  basin,  mlsoellaneons  discharge 

measurements  in 240-250 

stream  flow  in 10-246 

Colorado  River  (main)  basin,  stream  flow  in..  22-25 

Cotorado  River  at— 
Yuma,  Aril.: 

description ss 

discharge 22-23 

diKharge,  daily 24 

discharge,  monthly 26 

gagehelfl^t 24 

Cooperation,  credit  fcr 16 

Cora,  Wyo., 

New  Fork  River  near: 

description 26 

discharge 26 

gageheight 25 

Cottonwood  Creek  near- 
OnmgeYlUe,  Utah: 

description 84 

discharge 84 

discharge,  dafly 86 

discharge,  monthly 86 

gagehelfl^t 86 

Craig,  Colo., 

EDc  Head  Creek  near: 

deacrlptkm 66 

dlscharga 66 

discharge,  dafly 60 

discharge,  monthly 60 

gageheii^t 66 

Fortifloation  Creek  at: 

descrilption 60-67 

discharge 67 

discharge,  dafly. '..  68 

discharge,  monthly 68 

gageheight 67 

Yampa  River  at: 

description 43-13 

discharge 43 

disduffge,  dafly 44 

discharge,  monthly 44 

gageheight 43 

Crested  Butte,  Colo.. 
Cement  GMk  near: 

descr4>tion 100 

discharge 100 

discharge,  daily 170 

discharge,  monthly 171 

gageheight 100 

Crystal  River  at— 
Marble,  Cok>.: 

description 163 

discharge 163 

discharge,  dafly 153 

discharge,  monthly 163 

gageheight 163 

Current  meten,  Tiew  of. 15 

Cuirent-meter  stations,  views  of 14 

D. 

Data,  explanation  of. 13-14 

Deer  Creek  (Fremont  River  basin)  at— 
Emery,  Utah: 

discharge 260 

Deer  Oeek  (Qunnlaon  River  basin)  at— 
mouth: 

discharge 250 
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DiOnitlonortmif 10 

OtItefColo., 

UnoomfMhgn  Riw  omt: 

dMorlptSon. ISl 

diKhMve 181 

dlKbuse,  dally 1»-188 

dlKharce,  monthly 188 

Moheigbt 188 

Dflkm,  Colo., 
BloeRivwat: 

dMcriptlon. 116 

dlKhvse lU 

dlKhMve,  daily. U6-U7 

dtehaiie,  monthly 117 

ViSohalght 110 

SiMkaRivarat: 

dascriptloiL ll»-l» 

dlKharco 180 

dlKhaiVBf  daily m 

disQhai88»  monthly 128 

Mehalght 180 

Tiomila  Creek  at: 

desartptlon 117 

dfafihafge 118 

disoharge,  daily 118-118 

diaehiii^  monthly 110 

SXahoiKht 118 

Dtaoharg0,ddlnitlonof 10 

t«mi  uaed  to  expnes 10 

DInbame  metBunniMtts,  aooanoy  of 14-18 

miaoellanooaitlnGoioradoBlvirboiin.  849-2S0 

tableBof,eziaanatknkof 18 

DhridaCi«eklMMhi,ftreamllowfai 187-180 

Biitko  Wert  Dlride  Cnek. 

Dizon,  Wyo.t 

Little  Snaka  Slvernear: 

deeoriptkm 02 

diaoheiga... 08 

disohaiKC^  daily 03-04 

dieobaisa,  monthly 04 

gageheii^t 08 

Dolofee,  Colo., 

Doloree  Rlrer  at: 

deeoriptfcm 180 

diadhaige 185 

dieobaisa,  daily 180 

dIsoharKey  monthly 187 

gagebeight 180 

Dolofee  Rtrer  at— 
Dolocee^Colo.: 

deeoriptka 185 

diacbafge 185 

d]soha(ge,daUy 180 

discharge,  monthly 187 

gage  height 180 

Dolores  Bhrer  hasin,  stream  ilow  in 185-180 

Domingnei  Creek,  te  Big  Domingues  Creek. 

0ort,J.C.,workof 10 

Dooglas,  Axis., ' 

White  Btver  near: 

deeoription MO 

disBhaige 840 

figeheight 840 


Doohesne  Blv«  at— 
llyton,Utah: 

desoriptlon 07 

disoharge. ...........................  87 

disoharge,  daily 07-08 

disoharge,  monthly 08 

gageheii^t «7-08 

DnQhesnaBtyerbishi,  stream  flow  in 07-48 

Dtvdc  Creek  at^ 
Clifl,N.Mez.: 

disohaige 390 

Dmik^y,  Colo., 
Fish  Creek  at: 

desorlptiaa 58 

discharge 88 

disohaige,  daily 5A 

disoharge,  monthly 54 

gageheii^t 83-04 

Dtvango,  Colo., 
Aalmas  River  at: 

deserlptlaa 214 

discharge 214,280 

disoharge^  dafly 210 

discharge,  monthly 218 

gageheii^t 215 

Florida  Rhrer  near: 

desoription 219 

disoharge 219 

discharge,  dally 290 

discharge,  monthly 230 

gagehei^t 21%2S 

Dutdi  Joe  Creek  near- 
Big  Sandy,  Wyo.: 

desoriptkin Zl-Si 

disoharge 83 

Vigeheight 33 

E. 
Eagle,  Colo., 

Brash  Creek  at: 

desoriptlon 131 

disdiarge 131 

discharge  dally 133 

disoharge^  monthly 133 

gageheli^t 133 

Eai^Blv«at: 

desoriptkin... ; 121 

discharge 134 

discharge^  dally 135 

di80halg^  monthly 138 

gage  height 125 

Eagle  River  at- 

Ba^Cok).: 

desoriptlon 131 

diacharga 131 

diaQharg^  dally 135 

disoharge,  monthly 135 

Vigeheight 135 

month  of  Qore  Creek: 

disoharge 3» 

Red  CUff,  Colo.: 

description  •• 139 

discharge 123 

discharge,  daily 138 

disdiarge,  monthly 121 

gagehright 121 

Eagle  River  baain,  stream  flow  taL 12^138 
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Salt  BOc  Giwk  near- 
New  Castte,  Goto.:                           ^  Page. 

desofption 156 

dlscbaiKe IM 

discharge,  dafly 157 

EaatBlyerat— 
Alnont,  Colo.: 

dascriptioii.. 106 

disoihaige. 166 

disehaige,  daily 166-167,168 

discharge,  monthly 168 

9i«ehelght 166-167 

£deny  Wyo.y 

Big  Sandy  Creek  near: 

desortption*. 80 

discharge 80 

discharge,  daily. 31 

discharge,  numttily. 31 

gHSeheight 30 

Littta  Sandy  Creek  near 

deeofptton 34 

discharge 85 

discharge,  daily. 35-36 

discharge,  monthly 36 

gHSehaight 36 

Elgin,  Utah, 

Green  BlTer  near: 

deaoiptlan. 19 

discharge ao 

discharge,  daily 21 

discharge,  monthly 21 

gHSeheight 20 

Elk  Greek.   Bu  East,  Middle,  or  West  Elk 
Creek. 

Elk  EiTer  basin,  stream  How  in 158-167 

EDc  Head  Creek  near-^ 
Craig,  Colo.: 

deaeription 55 

discharge 55 

discharge,  daUy 56 

discharge,  monthly 56 

gi«eheight 56 

Elk  Biyer  near- 
Clark,  Colo.: 

description 48 

discharge 48 

discharge,  daily 48 

discbarge,  monthly 49 

Vigeheight 48 

Trull,  Colo.: 

description 40 

discharge 49 

discharge,  daOy 50 

discharge,  monthly 51 

gagehelght 49-60 

y,Utah, 
Clear  Creek  at: 

discharge 250 

Deer  Creek  at: 

discharge 260 

iTie  Creek  near: 

deeofption 195 

discharge 196 

gageheight 196-196 

Mnddy  Creek  near: 

deeoription 191,198 

191,198 


Emery,  Utali— Conttnoed. 

Mnddy  Creak  near— Continned.  Page. 

discharge,  daily 192,193 

diachaige,  monthly 193,196 

gagehelght 192,198-194 

Oak  Spring  ranch  ditch  at: 

diachaige 250 

Qnitchnmpah  Creek  near: 

discharge 260 

Bed  Creek  at: 

discharge 260 

Emery  (Lewis  ranch),  Utah, 

Muddy  Creek  near: 

diachaige 260 

Emery  (Milter's  ranch),  Utah, 

MHlar  ditch  near: 

discharge 250 

EqaiyB]ents,listof 11-12 

Efloalante,  Utah, 

Eaoalante  Cieek  near: 

description 196 

diachaige 196 

diachaige,  daily 197 

diachaige,  monthly 19B 

gagehelght 196-197 

Eacalante  Creek  at  or  neai^ 

E8calante,Utah: 

deacription 196 

diachaige 196 

diachaige,  daily 197 

diachaige,  monthly 198 

gagehelght 196-197 

month: 

diachaige 260 

Eacalante  BItbt  basin,  Btream  flow  in 190-198 

F. 
Fairbank,  Ariz., 

San  Pedro  Blver  near: 

deacription 289 

discharge 240 

gagehelght 240 

Feiron,  Utah, 

Fernm  (3reek,  canals  from,  at: 

difldiarge 249 

Fecron  Creek  near: 

deacription 86,88 

diacharge 86 

discharge,  daily 87-88,89 

discharge,  monthly 88,90 

gagehelght 87,89 

FecTon  Greek,  canals  ftom,  at— 

Feiron,  Utah: 

diacharge 249 

Feiron  Greek  near— 

CaaUedale,  Utah: 

deacription 90 

discharge 90 

discharge,  daUy. 91 

discharge,  monthly 92 

gagehelght 91 

Fe(Ton,Utah: 

deacription 86,88 

discharge 86 

discharge,  daily 87-88,89 

discharge,  monthly 88,90 

(iCebeight 87,89 
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Field  dste,aooorao7ittdnllAbait7  of 14-15 

FJahCkMkat- 
DtmUajyCkdo.: 

deMTlptioii 68 

dlachMKe 58 

dlMhaise,  daOy. 54 

discharge,  montlily 54 

fageluelglit 58-64 

Flood  in  region  of— 

La  Plata  MoantoiDB 346-349 

San  Joan  Moantains. 346-349 

Ban  Miguel  Moontaini. 346-349 

Florida  RiTBT  near— 
DinangOfCola: 

deocription 319 

discharge 219 

discharge,  dally. 230 

dischaigSp  monthly 220 

gageheii^t 319-320 

FoQansbee,  Robert,  work  of 16 

Fort  Crawford,  Cola, 

Unoompahgre  Riyer  near: 

deacfipti0n 177 

discharge 177 

diachaige,  daily 178 

discharge,  monthly 179 

gage  height ITS 

Fortification  Creek  at— 
Craig,  Colo.: 

description 56-67 

discharge 57 

discharge,  daily. 68 

discharge,  monttily 58 

gagehei^t 57 

Fraser,  Cola, 

Fraser  River  near: 

description 109 

discharge 109,349 

gage  height 109 

St.  Louis  Creek  near: 

discharge 349 

VasQaes  Creek  near: 

discharge 249 

FnserRiyer  basin,  stream  flow  in 109-112 

Fraser  River  near— 
Arrow,  Cola: 

description 110 

discharge 110,349 

discharge,  daUy 110,111 

discharge,  monthly 112 

gageheight 110-111 

Fraser,  Colo.: 

description 109 

discharge 109,249 

gageheight 109 

Oranby,  Colo.: 

disdiarge 249 

Freeman,  W.B.,  work  of. 10 

Fremont  River  basfai,  stream  flow  bk 189-196 

Fremont  River  near— 
Thnrber,  Utah: 

description 189 

discharge 189 

discharge,  daily 190 

discharge,  monthly 101 

gageheight 189-190 


VtvdUk,Colo., 

Qrand  Rhrernear 

desorfption Il»-104 

discharge 104 

gageheight 104 

Frying  Pan  Creek  at— 

Norrie,  Colo.: 

description .-...  i«« 

disdiarge 146 

discbarge,  daily 147 

discharge,  monthly 147 

gageheight 146-147 

ThomasviUe,  Colo.: 

description 14S 

discharge 148 

discharge,  daily 149 

discharge,  monthly 140 

gi«eheight 148 

Frying  Pan  Creek  (North  Fork)  near- 

Norrie,  Colo.: 

desoription 149-150 

discharge uo 

discharge,  daily...: 151 

discharge,  monthly 151 

gegohelght 150 

O. 

Oage  heights,  tahk>  of,  explanation  of. 13-13 

Oagiog  stations,  view  <>f 14 

OOa  River  at  or  near- 
Qatbrie,  Arls.: 

desoription 380 

discharge 380 

gi«eheight 380 

Kelvin,  Aria.: 

descr^tion 231 

discharge 232 

discharge,  dally 233-2S1 

discharge,  monthly 238 

gageheight 233 

Redrock,N.l£ex.: 

descr^tton 228-229 

discharge 229 

gageheifl^i 229 

Ban  Carlos,  Aria.: 

description 281 

gagehei^t 281 

Winkelman,  Aria.: 

discharge 280 

Olla  River  bashi,  stream  flow  in 23»-245 

Olendale,  Aria., 

Agoa  Fria  River  near: 

description 313 

disdiaige 243 

gageheight 20 

O]0nwood,N.Mex., 
Whitewater  Creek  at: 

dischaige 290 

Qlenwood  Light  A  Water  Co.'s  flnme  near— 
Olenwood  Springs,  Colo.: 

description 184 

discharge 134 

gageheight 185 
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Olenwood  Springs,  Colo.,  Page. 

Olenwood  Li^t  &  Water  Co.'s  flume 
near: 

description 134 

discharge 134 

gage  height 135 

Qrand  River  at: 

description »-100 

discharge 100 

discharge,  daOy 101 

discharge,  monthly 101 

gage  height 100 

No  Name  Greek  near: 

desGT^tian 133 

discharge 133 

gage  height 134 

Roaring  Fork  at: 

description 137 

discharge 137 

discharge,  dally 138 

discharge,  monthly 139 

gage  height 138 

Ooie  Creek  at  or  near— 

Mintum,  Colo.: 

description 128 

discharge 128 

discharge,  daily 120 

gagehei^t 120 

mouth: 

discharge 340 

Oranby,  Colo., 

Oiand  River  near: 

description 94 

discharge 04 

discharge,  daily 96 

discharge,  monthly 96 

gageheight 94 

Grand  Lake,  Colo., 

Grand  Lake,  North  Inlet  to,  at: 

dfiscription 106 

discharge 105 

discharge,  daily 106 

discharge,  monthly 106 

gageheight 105 

Grand  Lake,  Colo., 

Grand  Lake  Outlet  at: 

description 106-107 

discharge 107 

discharge,  daily 108 

discharge,  monthly 106 

gageheight 107 

Grand  River  (North  Fork)  near: 

description — v 92 

discharge 92 

discharge,  daily 93 

gagehei^t 91 

Grand  Lake«  North  Inlet  to,  at— 

Grand  Lake,  Colo.: 

description 105 

discharge 106 

discharge,  daily 106 

discharge,  monthly 106 

gageheight 106 

Grand  Lake  Outlet  at— 

Grand  Lake,  Colo.: 

description 106-107 

discharge 107 

8174^— wsp  30&— 14 17 


Grand  Lake  OuUet  at— Continued.  Page. 
Grand  Lake,  Colo.— Continued. 

discharge,  daily 106 

discharge,  monthly 106 

gageheight 107 

Grand  River  at  or  near— 
Fruita,Colo.: 

description 108-104 

discharge 104 

gageheight 104 

Glenwood  Springs,  Colo.: 

descr^tion 09-100 

discharge 100 

discharge,  daily 101 

discharge,  monthly 101 

gageheight 100 

Granby,Cok>.: 

description 04 

discharge 04 

discharge,  daily 06 

discharge,  monthly 06 

gageheight 94 

Ereinmllng,Colo.: 

description 97 

discharge 96 

discharge,  daily 98-99 

discharge,  monthly 99 

gagehei^t 96 

Palisades,  Colo.: 

description 101-102 

discharge 102 

discharge,  daily 103 

discharge,  monthly 103 

gageheight 102 

Sulphur  Springs,  Colo.: 

description 95-96 

discharge 96 

discharge,  daily 97 

gageheight 96 

Qrand  River  basin,  stream  flow  in 92-189 

Grand  River  (North  Fork)  near- 
Grand  Lake,  Colo.: 

description 92 

discharge 92 

discharge,  daily 93 

gageheight 93 

Gray,  G.  A.,  work  of 16 

Green  River,  Utah, 

San  Rafael  River  near: 

description 78 

discharge 78 

discharge,  daily 79 

discharge,  monthly 80 

gageheight 79 

Green  River  at  or  near- 
Bridgeport,  Utah: 

deecription 18 

discharge 18 

discharge,  daily 19 

discharge,  monthly 19 

gageheight 19 

Elgin,  Utah: 

description 19 

discharge 20 

discharge,  daily 21 

discharge,  monthly 21 

gageheight 20 
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Oreen  River  at  or  near— Con tinaed. 

Oreen  River  (Little  VaUey),  Utah:  Page. 

description 21-22 

dischaiise 22 

Kendall,  Wyo.: 

deecrlptfa>n 16 

discliaise 16 

diwsharge,  daily 17,18 

gagehejght 17 

Little  Valley.   5ee  Oreen  River,  Utah. 

Oreen  River  basin,  atream  flow  in 16-22 

Oreen  River  (Little  Valley),  Utah, 

Oreen  Rivernear: 

description 21-22 

discbarge 22 

Oumii8on,(>olo., 

Gunnison  River  near: 

description 162 

dischaiise 182 

discharge,  daily 163 

discharge,  monthly 164 

gafi^  height 168 

Tomichi  Creek  at: 

dischaige 260 

(Jonnison  River  at  or  near— 

Gnnnison,(}o]o.: 

description 162 

discharge 162 

discharge,  daily 183 

discharge,  monthly 164 

gage  height 163 

River  Portal,  Ck)lo.: 

description 164 

discharge 164 

discharge,  daily 166 

discharge,  monthly 166 

gagebeight 165 

Whitewater,  Ck)lo.: 

discharge 250 

Otmnison  River  basin,  stream  ilow  in 160-175 

Oathrio,Ari£., 

OOa  River  at: 

description 230 

discbarge 230 

gagebeight 230 

H. 
Hamaton,Colo., 

Wniiams  River  at: 

deacrlptton 60-61 

discbaige 61 

discharge,  daily 62 

discbaige,  monthly 62 

gagebeight 61 

Hanewald  ranch, 

J.  P.  McCoy  ditch  near: 

discharge 340 

Haaaayampa  River  near— 
Wickenburg,  Arix. : 

description 245 

discbaige 245,250 

gagebeight 245 

Helper,  Utah, 

Price  River  near: 

description 75 

discharge 75 

discharge,  daily 75 


Helper,  Utah— Continued. 

Price  River  near— Continaed.  Fige. 

discharge,  monthly 77 

gagebeight :« 

Hennosa,  Colo., 

Heimoea  Creek  near 

description 218-219 

discharge 2U 

Hennosa  Creek  near— 

Hermosa,  (}olo.: 

description 218-2U 

discharge JU 

Homestake  Creek  at— 

Red  Clifl,  Colo.: 

description 1» 

discharge 1» 

discharge,  daily 127 

discharge,  monthly US 

gagebeight 127 

Honter  Creek  at— 

Aspen,  Colo.: 

description 139 

discharge l» 

discbargs,  daily 140 

discharge,  monthly. 141 

gagebeight 139-140 

Huntington,  Utah, 

Huntington  Creek  near: 

description 80 

discharge 80 

discharge,  daily 81 

discharge,  monthly 83 

gagebaigbt. 81 

Huntington  Creek  near— 

Castledate,  Utah: 

description 82 

discbarge. SJ 

discharge,  daily SS 

discharge,  monthly 81 

gagebeight 88 

Huntington,  Utah: 

description 80 

diseliarga. 80 

discharge,  daily 81 

discharge,  monthly 82 

ga«Bheight 81 

I. 
Ignaolo,  Cdo., 

Los  Pinos  River  near: 

description 306-209 

discharge. 209 

disebargB,  daily 210 

dlaoharge,  monthly 210 

ga«Bheight 209 

Indian  Creek  at— 
mouth: 

discharge SO 

investigations,  authority  for 7 

Ivie  Creek  near^ 
Emery,  Utah: 

description 196 

discharge 196 

gagBbelgfat 196-196 

J. 
Jacob,  C.C.,  work  of 14 
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K.  Page. 

Ksivin,  Ariz., 

Oila  River  at: 

description 281 

diacharsB 232 

discharge,  daily 233-2S3 

discharge,  monthly 233 

gagehelght 232 

Kendall,  Wyo., 

Oreen  River  near: 

desoriptlto 10 

discharge 16 

discharge,  dally 17,18 

gagehelght 17 

Kremmling,  Ck>lo., 

Orand  River  near: 

description 97 

discharge 98 

discharge,  daUy W-W 

discharge,  monthly 09 

gagehelght 98 

Eomall  Creek  at— 

month: 

discharge 250 

L. 
Ladore,  Colo., 

Beaver  Creek  near: 

description 86 

discharge.,.. 36 

discharge,  daily 37 

discharge,  monthly 38 

gagehelght 37 

Vermilion  Creek  near: 

description 88 

discharge 88 

gagehelght 38-39 

Lake  Fork  Creek  near— 
Myton,  Utah: 

description 67 

discharge 67 

discharsB,  daily 67-<» 

discharge,  monthly 68 

gagehelght 67-68 

La  Plata,  N.  Hex., 
La  Plata  River  near: 

description 221 

discharge 221 

gagehelght 221 

La  Plata  Moontahia,  flood  in  region  of 246-249 

La  Plata  River  neai^ 
La  Plata,  N.  Hex.: 

description 221 

discharge 221 

gagehelght 221 

La  Rue,  E.  C,  work  of 16 

Lewis  ranch.   5m  Emery,  Utah. 
Lewis  Springs,  Ariz., 
San  Pedro  River  near: 

description 238 

discharge 239 

gagehelght « 239 

Little  Navajo  River  at^ 
Chromo,  Colo.: 

discharge 260 

*  See  aJto  Navajo  River. 


Little  Sandy  Creek  near—  Pageu 

Eden,  Wyo.: 

description 34 

discharge 35 

discharge,  daily 35-^ 

discharge,  monthly 86 

gagehelght 35 

Little  Snake  River  near— 
Dixon,  Wyo.: 

description 62 

discharge 63 

discharge,  daily 63-64 

discharge,  monthly 64 

gagehelght 63 

Little  Valley.   5e(  Oreen  River,  Utah. 

Loe  PInos  River  near— 
Ignacio,Colo.: 

description 208-209 

discharge 209 

discharge,  daily 210 

discharge,  monthly 210 

gagehelght , 309 

M. 

McCoy,  ditch  near— 
Hanewald  ranch: 

discharge 2« 

McDowell,  Ariz., 
Verde  River  at: 

discharge 260 

discharge,  monthly 242 

MoO]ashan,H.D.,workof 16 

Manoos,  Colo., 

West  Manoos  River  near: 

deecription 228 

discharge 222 

discharge,  daily 228 

discharge,  monthly 223 

gagehelght 222 

Manoos  River.    <8ee  West  Manoos  River. 
ManguB  Creek  near— 
Mogollon,N.Mex.: 

discharge 260 

Silver  City,  N.  Hex.: 

discharge 2S0 

Map  showing  mean  annual  precipitation  in 

United  States. 12 

Map  showing  mean  ammal  ran-off  in  United 

States 12 

Marble,  Colo., 

Crystal  River  at: 

description 162 

discharge .*...     152 

discharge,  daily 163 

discharge,  monthly 153 

gagehelght 162 

Maroon  Creek  near- 
Aspen,  Colo.: 

deeorlption 142 

discharge 142 

discharge,  daily 143 

discharge,  monthly 144 

gageheight 148 
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ltatybeU,Colo., 

Yampa  River  near:  Page. 

description 45 

discharge 45 

discharge,  daUy.... 46 

discharge,  monUkly 46 

gagehelght 45 

Meeker,  Colo., 
Wliite  River  at: 

dflsoription 71-72 

discharge 72 

discharge,  daily 72-73 

discharge,  monthly 73 

gageheif^t 72 

Middle  Elk  Creek  near- 
New  Castle,  Colo.: 

description 1*4-165 

discharge 155 

gageheight 155 

Miller,  CD.,  work  of. 16 

MiUer  ditch  near- 

Bmery  (Miller's  ranch),  Utah: 

discharge 260 

Miller's  ranch.   5«e  Emery,  Utah. 

Mintom,  Colo., 
Oore  Creek  near: 

descflptkm 128 

discharge 126 

discharge,  daily 129 

gagehei^t 120 

Mogolkm,  N.  Max., 
Mangus  Creek  near: 

discharge 2G0 

Whitewater  Creek  near: 

desciiptSon 238 

discharge 236 

discharge,  daily 237 

discharge,  monthly 238 

gagehei^t 286>237 

Montecmna  canal  near— 
Solomonville,  Ariz.: 

discharge 260 

Montrose,  Colo., 

Unoompahgre  River  at: 

description 179 

discharge 179,260 

discharge,  daily 180 

discharge,  monthly isi 

gageheight 180 

Muddy  Creek  near— 
Emery,  Utah: 

description 191,198 

discharge 191,198 

discharge,  daily 192,193 

discharge,  monthly 193,195 

gageheight 192,193-194 

Emery  (Lewis  ranch),  Utah: 

discharge 250 

Myton,  Utah, 

Duchesne  River  at: 

description 67 

discharge 67 

discharge,  daily 67-68 

discharge,  monthly 68 

gageheight 67-68 


Myton,  Utab-Contlnned. 

Lake  Fork  Creek  near:  Ps^ 

description 68 

discharge €8 

disoharge,  daily 69 

disoharge,  monthly 69 

gageheight 69 

N. 
Navajo  River  at— 
Chiomo,  Colo.: 

description 206-206 

discharge ao6 

gageheight 206 

Su  alio  Little  Navajo  River. 
New  CasUe,  Colo., 

East  Elk  Creek  near: 

description 156 

discharge 1S6 

discharge,  daily 157 

Middle  Elk  Cieek  near: 

description 154-lK 

discharge 155 

gageheight 155 

Weet  Elk  Creek  near: 

description 15^154 

disoharge 154 

gagehel^t 154 

New  Fofk  River  basin,  stream  flow  in 25-28 

New  Fork  River  near- 
Core,  Wyo.: 

description 25 

discharge 25 

gageheight 26 

Nigger  Oulch  near— 
Stratler,  Cok>.: 

discharge 2S0 

Nogales,  Arts., 

Santa  Cms  River  near: 

description 2tt 

discharge MO 

gagehei^t 241 

No  Name  Creek  basin,  stream  flow  in 133-135 

No  Name  Creek  near— 

Glenwood  Springs,  Colo.: 

description 133 

discharge 133 

gageheight 134 

Norrie,  Colo., 

Flying  Pan  Creek  at: 

descr^tion 146 

discharge 146 

discharge,  daily 147 

discharge,  monthly 147 

gageheight 146-147 

Frying  Pan  Creek  (North  Fork)  near: 

desorlptian 149-150 

discharge iso 

discharge,  daily ^ 151 

discharge,  monthly 151 

gageheight 151 

North  Inlet  to  OrBDd  Lake    <8ee  Grand  Lake, 
North  Inlet  to. 

O. 

Oak  Spring  ranoh  dltoh  at— 
Emery,  Utah: 

discharge 250 
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OcangBTiUe,  Utah, 

Cottonwood  Creek  nean  Page. 

description 84 

diaohaige 84 

disdhaigedaUy 85 

discharge  monthly 86 

gagehelght 86 

Ouray,  Colo., 

Canyon  Creek  at: 

description 18S 

discharge 188 

discharge,  daUy 184 

discharge,  monthly 185 

gagehelght 184 

Unoompehgre  River  at: 

description 175 

discharge 175 

discharge,  daUy 176 

discharge,  monthly 177 

gagehelght 176 

P. 

Padgett,  H.D.  work  of 16 

Pigosa  SprlDiP,  Colo., 
San  Joan  River  at: 

description 198 

discharge 186 

gagehelght 199 

Palisades,  Colo., 
Onmd  River  near 

description 101-100 

discharge 108 

discharge,  daUy 108 

discharge,  monthly 108 

gagehelght 108 

Piedra,  Colo., 

Piedra  River  at: 

description ao6 

discharge 306 

gagehelght a06 

Piedra  River  at— 
Arhdes,  Colo.: 

description 207 

discharge 207 

dischaxge,  daily 208 

discharge,  monthly 206 

gagehelght 207 

Piedra,  Colo.: 

description 206 

discharge 206 

gagehelght 206 

Pine  Creek  near^ 
Pinedale,  Wyo.: 

description 26 

discharge 27 

discharge,  daUy 27-28 

disoharge,  monthly 28 

gagehelght 27 

Pinedale,  Wyo., 
Pine  Creek  near: 

description 26 

disohailKe 27 

discharge,  daily 27-28 

discharge,  monthly 28 

gagehelght 27 


Ptnnaole,  Colo., 

Trout  Creek  at:  Page. 

description 51 

discharge 51 

discharge,  dally 53 

discharge,  monthly 58 

gagehelght 51-52 

Pitkin,  Colo., 

Quarts  Creek  near: 

desorlptian 171 

discharge 171 

discharge,  daily 173-173 

disoharge,  monthly 173 

gagehelght 172 

PlaoervUle,  Colo., 

Ban  Miguel  River  at: 

description 187 

discharge 187 

discharge,  daily 188 

disoharge,  monthly 180 

gagehelght 188 

Porter,  E.  A.,  workof 16 

Precipitation  in  United  States,  mean  annual, 

mapshowing 12 

Price  metan,  views  of 15 

Price  River  at  or  near— 
Helper,  Utah: 

description 75 

discharge 75 

discharge,  daily 76 

discharge,  monthly 77 

gagehelght 76 

Woodside,  Utah: 

deecrlptioa 77 

discharge 77 

gageheli^t 78 

Price  River  basin,  stream  flow  In 75-78 

Publksatlona  by  United  States  Geological 
Survey  on  stream  measurement, 

list  of 8-10 

Pyramid,  Cdo., 

Wniiama  River  near: 

description 58-69 

disdiarge 59 

disdiarge,  daily 60 

discharge,  monthly 60 

gagehei^t 59 

Q. 
Quarts  Creek  near— 

Pltkln,Colo.: 

description 171 

discharge 171 

disoharge,  daily 173-178 

discharge,  monthly 173 

gagehelght 172 

Qultchumpah  Creek  near- 
Emery,  Utah: 

disdiarge 360 

R. 

Rating  curves  and  tables,  aoouracy  of 13 

oonstmotionof 13 

Raven  (Beard 'a  ranch),  Colo., 
West  Divide  Creek  at: 

desoription 167,169 

discharge 167,260 
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Baven  (Beard's  ranch),  Colo.— Cantliiued.    Page. 
West  Divide  Creek  at^^Continued. 

dJscliarge,  dally 168 

discharge,  monthly 169 

gagehei^t 168,160 

R«dClifl,CQlo., 
Eagle  Rhrer  at: 

descr^tion 122 

discharge 122 

discbarge,  daOy 123 

discharge,  monthly 124 

gagehei^t 123 

Homestake  Creek  at: 

description 126 

discharge 126 

discharge,  dally 127 

discharge,  monthly 128 

gagehei^t 127 

Red  Creek  at— 
Emery,  Utah: 

discharge 260 

Bedrock,  N.  Hex., 
Oila  River  near: 

description 228-229 

discbarge 229 

gagehelght 229 

Richards,  Raymond,  work  of 16 

Rillito  Creek  near- 
Tucson,  Ariz.: 

description 242 

discharge 242 

River  Portal,  Colo., 
Ommison  River  at: 

description 164 

discharge 164 

discharge,  daily 105 

discharge,  monthly 166 

gage  height 166 

Roaring  Fork  at^ 
Aspen,  Cdo.: 

description 136 

discharge 136 

discharge,  daily 136 

discharge,  monthly 137 

gage  height 136 

Olenwood  Springs,  Cdo.: 

description 137 

discharge 137 

discharge,  dally 138 

discharge,  monthly 139 

gage  height 138 

Roaring  Fork  basin,  stream  flow  In 136-163 

Roosevelt,  Ariz., 
Salt  River  near: 

discharge,  monthly 242 

Roabideau  Creek  at^ 

Denver  A  Rio  Qrande  R.  R.  crossing: 

discharge 260 

Run-off,  definition  of 10 

terms  used  to  ezpreas 10 

Run-off  (depth  in  Inches),  definition  of 10 

Run-off  in  United  States,  mean  annual,  map 

showing 12 

Russell,  G.  H.,  work  of 16 


&  Pl^BL 

St.  George,  Utah, 

Santa  Clara  Creek  near: 

description 227 

discharge 227 

St.  Louis  (3reek  near— 
Fraser,  (3olo.: 

discharge M9 

Saltan  Sink 246 

Salt  River  basin,  stream  flow  in 242-2i3 

Salt  River  near- 
Roosevelt,  Ariz.: 

discharge,  monthly 242 

San  Carlos,  Ariz., 
Oila  River  at: 

deacriptian 231 

gagehelght 231 

San  Carlos  River  ^t: 

desorlptian 238 

gagehelght 238 

San  Carlos  River  at^ 
San  Carlos,  Ariz.: 

description 238 

gagehelght 238 

Sandy  Creek.    See  Big  Sandy  Creek;  Little 

Sandy  Creek. 
San  Frandaoo  River  at— 
Ahna,  N.  Hex.: 

description 333 

discharge 234 

gagehelght 234 

Clifton,  Ariz.: 

description 234-235 

discharge 235 

gagehelght 

San  Jose  canal  near— 
Solomonvllle,  Ariz.: 

dischazge 

San  Juan  Mountains,  flood  in  region  of..., 
San  Juan  River  at  or  near— 
Arboles,  Colo.: 

descriptifm 190 

discharge 200 

dischazge,  daily 200-201 

discharge,  monthly 201 

gagehelght 200 

Bloomfleld,  N.  Hex.: 

description 201-203 

disdiarge 203 

dischaige,  daily 203 

discharge,  monthly 203 

gagehelght 202 

Pagosa  Springs,  O>lo.: 

description 19S 

discharge 106 

gagehelght 199 

Shiprock,  N.  Mex.: 

description 20&-20t 

discharge 2M 

disdiarge,  daily 205 

discharge,  monthly 205 

gagehelght 204 

San  Juan  River  basin,  stream  flow  in 198-289 

San  Miguel  Mountains,  flood  in  region  of...  246-?« 
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San  Miguel  River  at— 

FlaoerviUe,  Colo.:  Page. 

descriptioii 187 

dischai^ 187 

diachaige,  dally 188 

dischaige,  monthly 189 

gi«e  height 188 

San  Fedxx)  RlTer  at  or  near- 
Benson,  Aris.: 

diachoiiKe 250 

Fairbank,  Ariz.: 

description 239 

dlMhaiKe 340 

gag©  height 340 

Lewis  Springs,  Ariz.: 

description 238 

disohaige 239 

gagehelght 239 

Wlnkelman,  Ariz.: 

discharge 260 

San  RaflMl  River  bashi,  stream  flow  in 78-92 

San  Rafael  River  near— 

Qreen  River,  Utah: 

description 78 

dischaige 78 

disohaige,  daily 79 

disohaige,  monthly 80 

gagehelght 79 

Santa  Claia  Creek  near- 
Central,  Utah: 

descriptkm 225 

discharge , 225 

discharge,  daily 226 

discharge,  monthly 227 

gagehelght 226 

St.  George,  Utah: 

description 227 

discharge 227 

Santa  Cruz  River  at  or  near— 

Nogales,  Ariz.: 

description 240 

dischaige 240 

gage  height 24 1 

Tucson,  Ariz.: 

description 241 

dischwge 241 

8apinero,CoIo., 

Sapinero  Creek  at: 

descriptkm 173 

dischaige 173 

dischaige,  daily 174-176 

dischaige,  monthly 175 

gagehelght 174 

Sapinero  Creek  at— 

Sapinero,  Colo.: 

description 173 

dischaige 173 

dischaige,  daily 174-175 

dischaige,  monthly 175 

gagehelght 174 

ScholI,Colo., 

Williams  Fork  near: 

description 112 

dischaige 112 

gagehelght 112-113 

Second-feet  per  square  mile,  definition  of 10 

Seoond-foot,  deflnitkm  of 10 


Shlprock,N.Mez., 

San  Juan  River  at:  Page. 

description 203-204 

dischaige 204 

dischaige,  daily 206 

dischaige,  monthly 205 

gagehelght 204 

Silver  City,  N.  Hex., 
Mangus  Creek  near: 

dischaige 250 

Slater,  Colo., 

Slater  Creek  near: 

description 64 

dischaige 64 

dischaige,  daily 66 

dischaige,  monthly 66 

gagehelght 65 

Slater  Creek  near- 
Slater,  Cok>.: 

description 64 

dischaige 64 

dischaige,  dally 65 

dischaige,  monthly 66 

gagehelght 65 

Snake  River  at— 
I>Ilkm,Cok>.: 

description 119-120 

dischaige 120 

dischaige,  dally 121 

dischaige,  monthly 122 

gagehelght IX 

Snow  Mass,  Colo., 

Snow  Mass  Cieek  at: 

description 144 

dischaige 144 

dischaige,  daily 145 

discharge,  monthly 146 

gagehelght 145 

Snow  Mass  Creek  at— 
Snow  Mass,  Colo.: 

description 144 

discharge 144 

discharge,  daily 146 

discharge,  monthly 146 

gage  height 145 

Soda  Creek  at— 

Steamboat  Springs,  Colo.: 

description 46 

discharge 47 

discharge,  daily 47 

discharge,  monthly 47 

gage  height 47 

Bolomonville,  Ariz., 

Montezuma  canal  near : 

discharge 250 

San  Jose  canal  near: 

discharge 250 

Union  canal  near: 

discharge 250 

Squaw  Creek  near- 
Big  Sandy,  Wyo.: 

description 33 

discharge 33 

discharge,  dafly 34 

discharge,  monthly 34 

gagehelght 33 
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Steamboat  Spring,  Colo., 

Soda  Creek  at:  Page. 

description 46 

discharge 47 

discharge,  daUy 47 

discharge,  monthly 47 

gagehelght 47 

Yampa  River  at: 

desoriptioa 4(M1 

discharge 41 

discharge,  daily 42 

discharge,  monthly 42 

gageheii^t 41 

Stewart,  J.  B.,  work  of 16 

Btratler,  Colo., 

Nigger  Qulch  near: 

disdiarge 250 

Stream  measorament,  accuracy  of-- 

publications  on,  by  United  States  Geo- 
logical Survey 8-10 

Sulphur  Springs*  Colo., 

Grand  River  at: 

description 96-M 

discharge 96 

discharge,  daily 92 

gagehelght 96 

Williams  Fork  near: 

description 113 

discharge 113 

discharge,  daily 1 14 

discharge,  monthly 115 

gagehelght 114 

Swansea,  Aris., 

BiU  Williams  River  near: 

description 227 

disdiarge 228,250 

gagehelght 228 

T. 

Tables,  explanation  of 12>13 

Taooma,  Colo., 

Animas' River  at: 

description 210-211 

discharge 211 

discharge,  daily 213 

discharge,  monthly 214 

gagehelght 211-212 

Tanner,  Leonard,  work  of I6 

Taylor  River  a^— 
Almont,  Colo., 

description 160 

discharge 160 

discharge,  daily 160,161 

discharge,  monthly 162 

gagehelght 160>161 

Tenmile  Creek  at— 
DOlon,  Colo.: 

description 117 

discharge 118 

discharge,  daUy 118-119 

discharge,  monthly 119 

gagehelght 118 

Terms,  definitions  of. 10 

Thomasville,  Colo., 

Frying  Pan  Creek  at: 

descripticm 148 

discharge 148 


Thomasyllle,  Colo.~Contlna6d. 

Frying  Pan  Creek  at-Oorttnued.  Page. 

discharge,  daUj H9 

discharge,  monthly 149 

gagehelght 14& 

Thurber,  Utah, 

Fremont  River  nean 

deecrtptioa 199 

discharge i89 

discharge,  daily 190 

discharge,  monthly 191 

gagehelght 18»-190 

Tomlchi  Creek  at— 

Gunnlsan,  Colo.: 

discharge 2S0 

Trout  Creek  at— 

Pinnade,  Colo.: 

desoriptioa. 51 

discharge 51 

disehaige,  dally 52 

discharge,  monthly 53 

gagehelght si-a 

Trull,  Colo,, 

Elk  River  near: 

description 49 

disehaige 49 

disehaige,  daily 50 

dladiarge,  monthly 51 

gagehelght »~m 

Tucson,  Aria., 

Rimto  Creek  near: 

description 242 

disehaige 212 

Santa  Cms  River  at: 

description 241 

discharge 241 

U. 
Uncompahgre  River  at  or  near- 
Delta,  Colo.: 

description isi 

discharge isi 

discharge,  daily 1K2-1S3 

discharge,  monthly 183 

gagehelght 182 

Fort  Crawford,  Colo.: 

description 177 

discharge 177 

discharge,  daUy 178 

discharge,  monthly 179 

gagehelght 178 

Montrose,  Colo.: 

description 179 

disch«^ 179,250 

discharge,  daily iso 

discharge,  monthly m 

gagehelght 150 

Ouray,  Colo.: 

description 175 

discharge ITS 

discharge,  daily irs 

discharge,  monthly irr 

gage  height.* 17« 

Unoompahgre  River  basin,  stream  flow  in . .  17&-185 
Union  canal  near- 
Solomon  ville,  Ariz.: 

discharge 250 
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V.  Pag«. 

Vaaques  Creek  near— 
Fraser,  Colo.: 

discharge 249 

Verde  River  at  or  near- 
Camp  Verde,  Ariz.: 

description 248 

discharge 243 

gage  height 243 

Verde  River  at— 
McDowell,  Ariz.: 

discharge 250 

discharge,  monthly 242 

Vermilion  Creek  basin,  stream  flow  in 38-30 

Vermilion  Creek  near— 
Ladore,  Colo.: 

description 38 

discharge 38 

gageheight 3»^ 

Vernal,  Utah, 

Ashley  Creek  near: 

description M 

discharge 86 

discharge,  daily M 

discharge,  monthly 07 

gageheight 66 

Virgin,  Utah, 

Virgin  River  at: 

description 223 

discharge 223 

discharge,  daily 224 

discharge,  monthly 226 

gageheight 224 

Virgin  River  atr- 
Virgln,  Utah: 

description 223 

discharge 228 

discharge,  daily 224 

discharge,  monthly 225 

gageheight 224 

Virgin  River  basin,  stream  flow  in 223-228 

W. 

Waha,H.  B.,workof 16 

Wells  Oulch  at— 
mouth: 

discharge 250 

West  Divide  Creek  at— 

Raven  (Beard's  Ranch),  Colo.: 

descrlptian 167, 160 

discharge 167,260 

discharge,  dafly 158 

discharge,  monthly 160 

gageheight 158.160 

West  Elk  Creek  near- 
New  Castle,  Colo.: 

description 153-164 

discharge 164 

gageheight 164 

West  Mancos  River  near— 
lCancos,Colo.: 

description 222 

discharge 222 

discharge,  daily 223 

discharge,  monthly 223 

gage  height 222 

White  River  basin,  stream  flow  in 70-76 


White  River  (Ariz.)  neai^  Page. 

Douglas,  Ariz.: 

description 246 

discharge 246 

gageheight 246 

White  River  ((3olo.)  at— 

Meeker,  Colo.: 

description 71-72 

discharge 72 

discharge,  dally 72-73 

discharge,  monthly 73 

gageheight 72 

White  River  (North  Fork)  near— 

Buford,Colo.: 

descrfplioQ 70 

discharge 70 

discharge,  daily 71 

discharge,  monthly 71 

gageheight 70 

White  River  (South  Fork)  near— 

Buford,(^o.: 

descrlptlofQ 7S 

discharge 74 

discharge,  dafly 74-76 

discharge,  monthly 76 

gageheight 74 

Whitewater,  Colo., 

QunnisGD  River  at: 

discharge 2B0 

Whitewater  Creek  at: 

discharge 250 

Whitewater  Creek  at  or  near— 

Qlenwood,N.  Mex.: 

discharge 260 

MogoUon,N.Mex.: 

description 236 

discharge 236 

discharge,  dafly 237 

discharge,  monthly 238 

gage  height 23&-237 

Whitewater,  Colo.: 

discharge 250 

Wlckenburg,  Ariz., 

Hassayampa  River  near: 

descrlptian 246 

discharge 246,260 

gageheight 246 

Williams  Fork  basin,  stream  flow  in 112-116 

Wflliams  Fork  near— 

SchoU,  Colo.: 

descrlptian 112 

discharge 112 

gageheight 112-113 

Sulphur  Springs,  dAo. : 

description 113 

discharge 113 

discharge,  daUy 114 

discharge,  monthly 115 

gageheight Ill 

Wflliams  River  at  or  near— 

Hamflton,  0)10.: 

description 60-61 

discharge 61 

discharge,  dafly 62 

discharge,  monthly 62 

gage  height 61 
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WiUlUDs  RiT«r  at  or  near— Contlniied. 

Pyramid,  Colo.:  Pa«e. 

descripUon 68-59 

dJacharge fi9 

discharge,  daily 60 

diacfaarge,  xnontlily eo 

gage  height M 

Wimmer,  O.  M.,  work  of 16 

Wlnkelman,  Arix., 
Qlla  River  at: 

discharge 260 

San  Pedro  River  at: 

discharge 360 

Wood,  B.  D.,  work  of 16 

Woodaide,  Utah, 
Price  River  at: 

description 77 

discharge 77 

gageheight 78 

Work,  subdivision  of 10 

Y. 
Yampa,  Colo., 

Yampa  River  at: 

description 80 

discharge 39 

discharge,  daily 40 

discharge,  monthly 40 

gageheight 40 

Yampa  River  at  or  near— 
Craig,  Colo.: 

description 43-43 

discharge 43 


Yampa  River  at  or  near— Continoed. 

Cralg,  Cola— Continued.  P^e^ 

discharge,  daily 44 

discharge,  monthly 44 

gageheigfat 43 

ICaybell,  Cdo.: 

descriptian 46 

disbharge 45 

discharge,  daily 46 

disdiarge,  monthly 46 

gageheight 45 

Steamboat  Springs,  Colo.: 

description 40-41 

discharge 41 

disdiarge,  daOy ti 

discharge,  monthly 43 

SAgeheic^t 41 

Yampa,  CoLo.: 

description 39 

discharge 39 

discharge,  daily 40 

discharge,  monthly 40 

gageheight 40 

Yampa  River  basin,  stream  flow  in 39-66 

Yuma,  Aria., 

Colorado  River  at: 

descripUon 23 

diseharge 22-23 

discharge,  daUy 24 

discharge,  monthly 25 

fi^eheigibt 2i 
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